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ABSTRACT  

Due to technological improvement, there has been a significant and quick change in the 

patterns of all economic activity. Even for the cost-effective and efficient use of the other 

four components of production, such as labour, energy has become a significant issue 

(land, labor, capital, and organization). Due to the extreme use of energy, the global 

environment is deteriorating, and international economies are desiring an 

environmentally sustainable approach to economic growth. Using Annual data from 1981 

- 2018, the current study tries to explore the influence of energy usage and environmental 

deterioration in Pakistan Economy. The stationarity is checked using the Augmented 

Dickey and Fuller unit root approach. Long-term relationships between variables are 

provided by the auto regressive distributive lag model. ECM calculates and displays 

changeable short-run behaviour. GNP and CO2 emissions have been employed as proxy 

variables for economic development and environmental damage, respectively. Export, 

GFCF, and population density are the additional factors utilised to further explain and 

analyse the link between variables. Export, GFCF, and CO2 have a significant influence 

on economic growth, however energy consumption and population have an unfavourable 

association with Pakistan's economic growth. ECM returns a positive and substantial 

value, indicating that if a shock to the independent variable happens, the equilibrium will 

diverge. 
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1. BACKGROUND OF THE STUDY 

The focus of all the developing countries is to achieve and maintain high levels of 

economic growth, however reaching high rates of economic growth is accompanied by 

increasing negative environmental impacts. Agriculture is the backbone of most 

developing countries, including Pakistan, but it is not enough to boost the economy; 

industry and other sectors also play key roles in achieving the aim of high economic 

growth. With increased industrialization, non-renewable energy sources (coal, oil, and 

natural gas) consumption rises, accelerating economic expansion. However, carbon 

dioxide emissions from industry contaminate the environment and create a slew of major 

health problems. 

There is a strong connection among the usage of energy resources, economic development, 

and the environment. The use of energy resources boosts economic progress instantly, but 

it has long-term negative repercussions on the environment (Kolstad and krautkraemer, 

1993). Economic development and CO2 emissions both rise when the usage of non-

renewable energy sources expands (Kamran Khan et al. 2020). Domestic and industrial 

usage of fossil fuels increases CO2 levels in the atmosphere, which has a negative impact 

on the economy (Shahbaz et al. 2013). 

Economic development and energy usage are closely linked. Energy consumption rises 

because of economic progress. Various initiatives related to infrastructure development 

begin during the economic development phase, and the demand for energy increases to 

complete these projects. Increased energy use leads to increased pollution and 

environmental issues. As a result, economists are curious in the type of connection that 

exists between energy use, economic development, and environmental damage. 

The problem of global warming is caused by increased energy consumption. This is 

primarily due to an expansion in the use of fossil fuels. If the Environmental Kuznets 

Curve hypothesis is used, the problem of environmental degradation can be solved 

(Rothman and de Bruyn, 1998). To reduce pollution, all developing and developed 

countries must sacrifice economic growth (Coondoo and Dinda) (2002). 

For present and future generations, both energy supply and demand are critical challenges. 

Energy consumption is critical for economic growth and development; a lack of energy 

has a negative impact on economic growth and development. To enhance energy supply 

and demand, many policies should be applied. 

Energy plays an undeniable role in economic improvement. The demand for energy in 

both developed and developing countries has risen due to rapid population growth and 

urbanisation. The Industrial Revolution increased energy demand, causing global warming 

and environmental devastation. Load management highlighted how, in the current 

environment, Pakistan produces roughly 11,500 MW of power daily, while analysts 



 

 

 

 

 

 

Nexus Between Environmental Degradation, Energy Consumption        139 

 

believe that daily demand for electricity is more than 15000 MW. In addition, the chasm 

is quickly widening. 

Energy is regarded as the mainstay of any economy, and its availability ensures progress 

and expansion. Energy scarcity, on the other hand, can be a significant obstacle to 

development. Energy is, without a question, a critical enabler for economic growth 

(Glasure and lee,1998). The energy sector is primarily responsible for producing or 

supplying energy to other economic sectors. Energy is critical in every manufacturing 

process in the modern industrial period, and there has been a major shift from labour-

intensive to energy-intensive approaches. There is a strong link between energy 

consumption and economic development, with more economic expansion resulting in 

increased energy consumption (Shahbaz and Feridun,2011). 

The amount of total energy consumed in the country is referred to as energy consumption. 

The demand for this element has risen due to advancements in manufacturing and 

consumption practises. It has also become a significant aspect of production in this era of 

the industrial revolution, as hand labour is being replaced by machineries. The extensive 

use of energy resources throughout the world necessitates the formulation of regulatory 

regulations by governments, particularly in developing economies (Sari et al,2008). 

The importance of energy in a country's economic development is important. It improves 

the productivity of production factors and raises living standards. It is widely 

acknowledged that economic progress and energy usage are inextricably linked. The 

energy crises of the 1970s, as well as continuously high energy prices, particularly for oil, 

had a substantial impact on developing economies' economic activity. Although the causal 

relationship between energy consumption and economic growth has been extensively 

explored, empirical evidence is mixed. In the case of Pakistan, causality may be found 

both in the short and long run (Alam and Butt  (2002). 

Because energy is a fundamental part of the production and economic growth processes, 

a fundamental connection between energy consumption and economic growth is required. 

Although no part of economic growth is assigned to increased energy use in the 

neoclassical paradigm, it does enter the national accounts as a part of the economy's output. 

Theoretical research is used to develop policy measures that focus on reducing emissions 

and conserving energy. As an efficient policy, it must be capable of absorbing and 

considering the dynamic type of relationship between all the interconnected elements, such 

as energy, environment, and growth. Global warming is attracting a lot of attention in this 

period of modern technological breakthroughs, not only in industrialised but also in 

developing countries. Economic development, in the economies where EKC is used, 

proves to be a long-term solution to environmental problems as the economy grows. 

Invites researchers to develop answers in economies where it does not hold (Grossman 

and Krueger). 
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Pollution and climate change is the most insistent environmental issues around the world. 

Carbon dioxide (co2) and other greenhouse gases are steadily rising in the atmosphere, 

posing one of the world's most serious environmental dangers. Co2 is one of the most 

effective greenhouse gases in terms of strengthening the greenhouse effect. Energy 

production and consumption patterns, energy intensity, energy price, and energy 

availability all have a role in the evolution of CO2 emissions trends. A country with a great 

energy consumption is supposed to have a high living level. High energy use, whereas the 

results in high carbon emissions, which have a negative impact on the atmosphere. 

The main question for today's environmental specialists is global warming. The ozone 

layer has been harmed by the rapid growth in CO2 emissions. Researchers and 

professionals are always attempting to reduce greenhouse gas emissions to decrease global 

warming. CO2 emissions are primarily caused by the continuous and excessive burning of 

fossil fuels. While limiting energy consumption is the most effective way to reduce 

emissions. However, a decrease at the expense of economic development may not be the 

best outcome (Ozturk & Acaravci, 2010). This is owing to a tight link among energy 

consumption and economic growth. 

Land, labour, capital stock, and organisation were classified as factors of production by 

Adam Smith and other classical economics, although technology was also regarded by 

neo-classical economists. In today's world, energy, like labour, capital, and technology, is 

becoming a production element (P. C. Stern, 2000). As with all production operations, 

energy is a vital component. It is extremely important for economic development and 

progress. 

Energy demand, both domestic and commercial, responds positively (Wani, Wani, Khan, 

& Sidiqi, 1999). Variations in prices are also a source of energy demand. Energy 

consumption has a significant impact on the Pakistani economy, as evidenced by empirical 

studies. Pakistan's energy consumption is steadily rising, with basic energy requirements 

increasing by 70% in the last decade. More than 99 percent of energy demand is met by 

orthodox energy sources (Bass et al., 2010). Pakistan's land is endowed with a variety of 

natural energy resources that can be researched and utilised. These resources have the 

potential to meet both domestic and international demand in the future. Wind energy has 

a huge potential in the coastal plains of Sind and Baluchistan, as well as the deserts of 

lower Punjab. Other non-conventional choices, such as biogas and solar energy, may also 

be the best option. 

It is obvious that energy use, like energy consumption, CO2, and economic expansion, has 

a direct impact on climate conditions. According to the Environmental Kuznets Curve 

(EKC), when income increases, CO2 emissions rise at that point where they reach a 

threshold income stage, after which emissions begin to decline. By focusing on distinct 

types of emissions in industrial energy usage, (Dinda, 2004) give evidence for this notion. 
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The pragmatic conclusions of this topic's investigations yield mixed outcomes. In any case, 

it is a well-known truth that economic expansion cannot occur without increased energy 

use, which is linked to climate change. 

The association between energy use and economic development, as well as air pollution, 

has been studied for decades. Even though the empirical investigation yielded 

contradictory results, these scholars agree on the significance of energy use in economic 

progress and the contribution of CO2 emissions to environmental degradation. According 

to a review of recent literature, there is a connection between energy use and economic 

development. 

We examine the relationship between energy use, CO2 emissions, and economic 

development in this thorough study of the relationship between economic growth and 

environmental degradation. The examination is based on a modern times series technique 

that proposes potential solutions to procedural problems of this nature (D. I. Stern). The 

(Toda & Yamamoto, 1995) approach eliminates the need for integration testing. They 

concluded that any economic growth agenda that ignores the negative consequences is 

unacceptably bad for the environment. The agenda of this research is to determine the 

relationship between economic growth and energy use in case of Pakistan. 

 

2. LITERATURE REVIEW 

Ozturk (2001) examines the link between Turkey's energy use, CO2 emissions, and GDP. 

The ARDL boundaries test findings imply a long-term association. The researcher 

investigates the relationship in two ways: first, energy consumption, trade, and income all 

contribute to CO2 emissions, and second, income is influenced by trade, CO2 emissions, 

and energy consumption. The findings imply that commerce and energy use are the most 

important determinants of income. 

Soytas & Sari (2009) investigate the causation association between real GDP and energy 

consumption in Turkey. Data has been taken from the years 1950 through 2004. Between 

electricity demand and income, both Granger causality and VECM tests show 

unidirectional causation. According to the findings of this study, electricity is a critical 

component for achieving a consistent growth plan in Turkey. 

Xi, Zhang, Fu, Lin, & Sun (2013) examine at the association between real GDP, energy 

consumption, and carbon dioxide emissions in 12 MENA nations. Annual data has been 

taken from 1981 to 2005. The study's findings show that in the region, CO2 emissions may 

be reduced while per capita GDP grows at the same time. The panel error correction model 

was utilised in this investigation (PECM). 

Deroover et, al (2010) used data from 36 high-income nations from 1980 to 2005 to test 

and verify the EKC hypothesis (environmental Kuznets curve). In both the short and long 

run time period the data indicated unidirectional causality of GDP per person to carbon 
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dioxide per person. The report does not provide evidence for the presence of EKC, even 

though it claims that CO2 emissions in developed nations are stabilising over time. 

Saboori & Sulaiman (2013) investigate the Environment Kuznets Curve is theorised for 

the period 1980 to 2004 and the study includes 43 emerging economies. If a variable's long 

run income elasticities are higher than its short run income elasticities, it means the 

variable's influence will be lower in the long run than in the short run. The study also 

indicates that long-run income elasticities are lower than short-run elasticities. As a result, 

EKC is appropriate for the Middle Eastern nation panel. 

Ghali & El-Sakka (2004) is examined the neo-classical technical production function. 

Along with money and labour, energy is considered an input. The existence and direction 

of causation are investigated using Johansen cointegration and VECM. Bi-directional 

causation, which explains the positive link between energy consumption and production 

growth, is confirmed in the study. Energy is also a limiting element in terms of output. 

Alam (2012) investigate the link between GNP and EC. From economic growth to gross 

national product, the analysis obtains a unidirectional outcome. This causality was 

overturned in the instance of South Korea, for example (From GNP to economic growth). 

There is no causation finding for Poland, the United Kingdom, or the United States. 

Agrawal & Tiwari (2011) assumed a link between carbon dioxide, economic growth, and 

renewable energy usage from the time of 1965-2009. To investigate the causality 

relationship between these variables, empirical estimates utilising the Johansen technique 

to cointegration within the framework of vector auto regression was used. During the 

study's time span, no cointegration link was discovered. 

Mirza & Kanwal (2017) investigated the relationship between economic development and 

renewable energy utilisation. The link between the variables is investigated using Johansen 

cointegration and Granger causality approaches. There is no indication of cointegration 

between EC and EG, but the data show that energy usage Granger drives Lithuanian 

economic development. As a result, energy conserving initiatives are not recommended 

for the country. 

Chang, Huang, & Lee (2009) used the econometric instrument of panel regression model 

to investigate the association between economic growth and the utilisation of renewable 

energy. Using data from 30 nations with various economic development characteristics, 

researchers concluded that economies with slower economic growth rates, such as 

emerging regimes, had no direct association between EG and renewable energy. However, 

regimes with higher economic development had different outcome statements, as 

economic expansion drives energy consumption in a positive Granger manner. 

Ang (2007) investigate Environmental Kuznets curve for France, according to this study 

the variables include output, energy consumption, and carbon dioxide emissions. There is 
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a long-term relationship between the factors. In the long run, output results in carbon 

dioxide and energy consumption. In the near term, from EC to EG. 

Economic development and CO2 emissions have a two-way causal link, according to 

Ghosh (2010). India is the country under investigation. When the behaviour of variables 

is seen in the short term, one-way causation exists in the form of economic growth to 

energy supply and energy supply to CO2 emission. 

Chen & Lee examines if energy conservation programmes are beneficial to contemporary 

and major industrial economies. The study examined the link between income and energy 

use using data from 11 countries using the Granger causality test. Over the period 1960-

2001, the study's findings show that there is no longer a neutral link between income and 

energy usage. Except for a few economies (the United Kingdom, Germany, and France), 

Nasir & Rehman (2011) investigated into the link between China's economic growth and 

pollution. The researcher analyses data from the province level of China's economy to test 

the hypothesis based on EKC. The researchers discovered a long-term link between 

pollution and per capita gross domestic product. Furthermore, the data reveal that the link 

between these contaminants has an inverted U-shaped pattern. 

Ahmed et al., (2017) examined the correlation between power use and GDP in Pakistan, 

using data from 1960 to 2008. They discovered this when there was unidirectional 

causation in the variables, particularly in growth. To control the deficits, they determined 

that electricity generation and management must be integrated with economic policy. For 

the seamless operation of all the key economic components, energy strategies should be 

in accordance with overall management. 

Riaz (1984) explored the connection between energy usage and economic growth using 

log linear regression model. The association between socioeconomic characteristics and 

EC was shown to be independent in a regression study of the energy growth relationship. 

Anjum and Butt (2001) discovered that EG increased total EC, but subsequent analysis 

revealed that EG did not produce an increase in petroleum consumption, and that EG and 

gas consumption had no effect on each other in the gas sector 

However, in the power industry, it was shown that electricity use causes EG without 

feedback. Finally, it was discovered that EC is a direct cause of employment. 

Yang (2000) examine the cause-and-effect connection between GDP and EC, including 

coal, natural gas, and electricity. The researchers looked at the aggregate as well as 

numerous disaggregated categories and discovered a bidirectional correlation between 

total EC and GDP in India. However, GDP was shown to cause EC in Pakistan and 

Indonesia. 

Sarkar, Ehsan, & Islam (2003) employ ARDL to study the relationship between power 

usage and GDP. For the period 1971 to 2008, Toda Yamamoto and the Wald-test were 

used to determine the direction of causation of the variables. The variables' integrity is 

checked using the Ng-perron and Clement –Montanes-Reyes unit root tests. The 
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econometric results demonstrate that in the long term, the variables are positively 

connected, and that an increase in GDP leads to an increase in the use of electricity. 

Zeb et al. (2014) investigated the direction of Granger causality between energy usage, 

CO2, and GDP in China for the period 1960 to 2007, These countries have economies that 

are middle-income, low-income, and high-income. Panel cointegration was used in this 

investigation. In the case of high-income nations, the results show an inverted U-shaped 

association, whereas data from low- and middle-income countries shows the opposite. 

Energy is the economic development's growth engine. It improves the efficiency of the 

production factors. It is well understood that economic development and energy use are 

closely intertwined. In 1970, international energy crisis afflicted not only impoverished 

countries, but also industrialised countries. Using regression analysis, Ouédraogo et al., 

(2010) discovered that EG and EC are positively related. 

Hussain et al., (2012) looked at the factors that influence energy usage in Indonesia, 

Malaysia, and Thailand. Foreign direct investment, economic growth, HDI (Human 

Development Index), and GDP growth are all included in this study. They concluded that 

urbanisation had a beneficial impact on energy use. Similarly, population expansion has 

an impact on energy use. 

Nain, Ahmad, & Kamaiah (2017) used time series data from 1980 to 2013 to investigate 

the relationship between power generation and GDP in Pakistan. They used the ARDL 

approach to assess the relationship between variables. The empirical findings revealed that 

the variables had both short- and long-run cointegration. 

The employment of various economic approaches and time periods, as well as country-

specific environmental factors, economic conditions, and levels of economic growth in the 

aforementioned nations, all contribute to the contradiction in the research' conclusions. 

Most studies focus on the supply side, which includes capital and labour, as well as energy 

consumption and economic growth (see Oh and Lee 2004b). 

Felix & Gheewala (2011) look at the EKC theory in the African country of Tunisia 

between 1980 and 1997. They investigate polluted CO2 emissions from several sources, 

such as agricultural fertiliser use and the number of automobiles on the road, using the 

Generalized Method of Moments (GMM). They discovered that there is no evidence of 

EKC existence for these sources based on the conclusion. However, different researchers 

discovered a positive and strong relationship between emission rate and economic growth 

in other ways. 

Reddy (2004) investigated how global environmental issues interacted with urban 

environmental deterioration. According to the study's econometric findings, the demand 

for energy resources is steadily growing due to rapid urbanisation. In addition, the need 

for food and related materials in metropolitan areas is rising. In addition to conventional 

agriculture, urban engineering and urbanisation require extra energy. The groundwork and 
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infrastructure of urban communities consume significantly more energy than the 

population of rural areas. 

The unidirectional crucial relativity between energy consumption and economic growth in 

Australia and six other European nations was explored by Narayan and Prasad. The 

researchers discovered that energy consumption and economic development in the nations 

had a one-way relationship. Finland, on the other hand, is the opposite. Using some 

traditional evidence, they concluded that electricity consumption and economic growth 

had a positive relationship. 

Using several econometric methodologies, Aqeel and Butt investigated the relationship 

between energy use and economic development in Pakistan. The econometric findings 

show that there is a one-way causal relationship between economic growth and oil 

consumption. On the other hand, the results demonstrate no link between natural gas usage 

and electricity, although there is no link between natural gas use and electricity. 

The influence of international trade was kept out of the energy consumption and GDP 

connection (Halicioglu, 2009; Nasir and Rehman, 2011; Soytas and Sari, 2009). (Lean and 

Smyth, 2010b). It may be deduced from these literatures that CO2 emissions are an 

important component in energy usage. Even though certain research has shown 

contradictory outcomes. Because different countries have distinct energy requirements, 

different energy sources have varying consequences on the environment and economic 

growth. 

Fodha and Zaghdoud (2010) investigated the relationship between economic growth and 

CO2 emissions and concluded that there is a long-term link between economic growth and 

climate change. They discovered that emission reduction monitoring and more investment 

on pollution reduction would not have a negative impact on Tusinnian economic growth. 

Chebbi (2010) investigated the relationship between CO2 and economic growth and 

discovered a positive relationship in the short term, but no relationship in the long run. 

Kraft and Kraft (1978) investigated the relationship between energy consumption and 

economic growth in the United States and discovered that the GNP indicator is linked to 

climate change and energy use. A lot of academics followed up on this initial study and 

came up with similar results. Many pragmatic research, such as Jbir and Zouari-Ghorbel 

(2009), Pao and Yu (2011), Kais and Hammami (2014), Saidi and Hammami (2015a, b), 

investigated the relationship between energy consumption, economic growth, and GHG 

emissions for various nations. The current study on energy use and economic development 

adds to a growing body of data linking the two factors. 

In Malaysia, Ang (2008) investigated how manufacturing progress Granger origins energy 

use. However, the flimsy evidence of causality extending from catastrophic change to 

long-term economic growth and finding no major liked is recognised. According to a 

review of the current empirical literature, most of the research focus on the link between 

production and energy usage. Soyatas et al. (2007) showed that there is no Granger 
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causation in energy usage in the long-term using a multivariate model that included 

economic growth, energy use, carbon emissions, and labour. 

Richmond and Kaufmann (2006) used time series data to investigate the relationship 

between CO2 emissions, energy use, and economic growth. He concluded that the 

relationship between these factors is negligible, a result shared by Ang (2007). 

 

3. DATA AND METHODOLOGY 

The study's variables and relevant data are described in detail. The type and data source 

are also provided in this section. Following the definition of the variables and data, the 

following portion of the chapter will focus on the formulation of the model, which will 

assist in determining the connection between the regressand GDP and the regressors 

energy consumption, CO2 emissions, and proximal environmental deterioration. Exports, 

population density, and GFCF are also included as explanatory factors in the model. 

The use of empirical unit root tests to assess data stationarity and sequence of integration 

of variables is explained. To illustrate the short and long run relationships of the variables, 

the ADF unit root test and ARDL co-integration technique are used. In addition, the 

Granger causality analysis is used. 

The effect of energy consumption (EC) and environmental degradation (using CO2 as a 

proxy variable) on Pakistan's economic growth (EG) was calculated using yearly time 

series data from the time period of 1980 - 2018. (GDP is used as proxy). Exports (EXP), 

population density (POP), and gross fixed capital formation (GFCF) are all factors to 

consider (GFCF). The variables' secondary data collected from the World Development 

Indicators Databank (WDI). The table includes a summary of the variables. 

 

       Variables                   Description          

Energy consumption Energy use (kg of oil equivalent) per $1,000 GDP 

(constant 2011 PPP) 

Environmental Degradation CO2 emissions (metric tons per capita) 

Economic Growth GDP (current LCU) 

Exports Exports of goods and services (constant LCU) 

Gross Fixed Capital 

Formation 

GFCF (constant LCU) 

Population Population density (people per sq. km of land area) 
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3.1. Model Specification 

The following is the model that was considered to estimate the connection between energy 

use, environmental deterioration, and economic development. 

Model: 

GDP=α0+Β1CO2+Β2ENG+Β3POP+Β4GFCF+ Β5EXP+µi 

 

GDP=Gross Domestic Product 

CO2= Carbon dioxide 

ENG=Energy Consumption 

POP=Population 

GFCF=Gross Fixed Capital Formation 

EXP=Exports 

µ=Error Term 

 

GDP is used as a proxy for economic growth, and GDP current at the local currency unit 

(LCU) is used for this. Increases in real GDP represent greater investment, technical 

improvements, export possibilities, and, as a result, higher living standards for economy 

residents. All of these economic shifts also put a lot of pressure on the consumption of 

energy and its many sources. 

The CO2 emission rate is used as a proxy for environmental deterioration. Modern 

technologies and manufacturing methods are being developed in order to fulfil the 

expanding demands of a growing population and to enter the worldwide market. Excessive 

use of renewable and non-renewable energy, as well as other resources, causes CO2 

emissions, which wreak havoc on our ecosystem. Its price tag and ramifications on not 

only the environment but also the economy Its cost and implications for not just the 

affected economy but also the entire world make it necessary to investigate and address. 

Energy is an important aspect in production, and in this period of enormous technical 

advancements, it would be fair to say that it has become the fifth factor of production. 

Excessive energy consumption may contribute to greater levels of economic growth, and 

EG may have a considerable effect on energy demand. 

Addition to these key variables, this research includes exports, population density, and 

gross fixed capital creation in the model to examine other aspects of the variables and their 

relationships. 

 

4. FINDINGS OF THE STUDY 

All empirical test findings and their interpretations are discussed in detail in this chapter. 

The variable's stationary state is mentioned in the first section of this chapter. Following 

that, the ARDL results are presented and examined from various perspectives. The results 
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of ECM and Granger causality are also included in this chapter. Attempts will be made to 

justify contradictory outcomes. 

4.1 Unit Root Test: 

In time series data type, it becomes necessary to check the stationarity before selection and 

application of any appropriate estimation technique. Stationarity of a variable implies that 

it has constant mean and variance. 

 

4.1.1 ADF Unit Root Test: 

ADF unit root test is used to check the stationarity and order of integration of the variables. 

Variables show the mixed results as all do not have same order of integration. The variable 

GFCF is stationary at level while others are stationary at 1st difference. Values -4.215 of 

GDP, -6.212 of CO2, -5.210 of energy use, -5.949 of the variable population, GFCF of -

3.889 and -6.270 of EXP are the calculated values respectively and each value is greater 

than the critical/tabulated values. These results confirm the integration of 1st order. 

 

Table 4.1: ADF Unit Root Test 

 

Variables Level Ist difference 

GDP 4.286*** -4.215*** 

CO2  -1.495*   -6.212*** 

ENG -2.874* -5.210*** 

POP  -1.079* -5.949*** 

GFCF -4.018*** -3.889** 

EXP -2.173* -6.270*** 

   

 

Note: ***, ** and * indicate that variables are stationary at the 1%,5 % and 10% level 

of significance respectively. MacKinnon (1996) one sided p-values. 
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4.2 Cointegration Test 

Cointegration tests help to find out and analyze the short run and long run relationship   

between variables. The results of unit root test help to determine that which econometric 

technique is better to be applied on data. In our study, unit root tests results are mixed 

because all variables except GFCF are stationary at 1st difference. So, in this case ARDL 

technique to cointegration is quite appropriate. Firstly, the cointegration between variables 

is checked. Bound tests results for cointegration suggest the existence of dynamic 

relationship among variables e.g. F-statistics is larger than critical value which rejects the 

Null hypothesis (e.g. No Cointegration). 

 

Table 4.2: Result of ARDL Bound test approach 

 

Variables F-Statistics Conclusion 

F(GDP|CO2,ENG,EXP,POP,GFCF) 9.28*** Cointegration 

Note: Lag length is determined by AIC and SBC. * states the statistic lies below the 

lower limit, ** it lies within the upper and lower limit and *** says its present outside 

the upper limit.  

 

The results of bound test for cointegration show that there exists long run relationship 

between variables because F statistics results support the existence of cointegration. 

 

4.3 Error Correction Model (ECM)  

 

ECM helps to get a glimpse of short run relationship between variables. It also helps to 

estimate the rate of convergence of variables to equilibrium. In other words, if there is any 

discrepancy in a variable from equilibrium then how much time is required to get 

equilibrium. Small value of ECM implies the convergence speed is low and high value of 

ECM denotes the high convergence speed. 

 

 Table 4.3: Results of Error Correction Model 

ARDL(2,2,0,2,0,1) selection is based on Schwarz Bayesian Criterion 

Error Correction Representation for the Selected ARDL Model 

Variables Coefficient Prob 

Constant -1.912 0.000  
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ENG -3.211 -0.000 

CO2 1.711 0.000 

EXP 1.074 0.01 

GFCF 2.104 2.688 

Pop -2.01010 -1.450 

ECM(-1) 0.230 8.610[0.0000] 

 

R-Squared .916 R- Bar –squared = 0.836 

 

DW-Statistics 2.711  

 

 

ECM Results shows that coefficient of error correction term is positive and significant 

which implies that equilibrium will diverge in case of any shock to independent variables. 

Carbon dioxide and gross fixed capital formation show that they have significant effect on 

GDP of Pakistan in short run. Exports are increasingly related to economic growth but 

somehow, they are insignificant.CO2 and GFCF will increase as economic growth occurs. 

Energy consumption and population variables have negative signs, but they are not 

significant according to estimation. 

 

4.4 Results of Granger Causality Test  

Granger causality test is helpful to know the causality relationship of different variables. 

Causality may be defined as the efficiency of one variable to forecast (cause) the other 

variable (see annexure table 4.4). 

 

5. CONCLUSION AND POLICY OPTIONS 

This chapter explains the whole discussion by providing a quick summary of the research. 

It also makes quality recommendations to economic planners and others in relevant 

sectors. The impact of energy consumption and environmental degradation on economic 

growth, as well as population density, exports, and gross fixed capital formation, are used 

as supporting variables to better understand and explain the phenomenon. Energy has 
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become an integral part of production, and as a result, domestic and industrial energy 

demand is rapidly increasing with each passing day. 

This significant use of energy, whether aggregated or disaggregated, exerts some pressure 

on energy demand and, as a result, attracts the attention of academics. This is also a form 

of investigation to see what influence this growth of economic activity could have on the 

economy's development. 

On the selected variables, the analysis using yearly time series data from 1981 - 2018. 

The unit root test is used to examine the stationarity of the data, while the ADF unit root 

test is used to measure the stationarity. To get the required results, the ARDL approach is 

applied to cointegration. ECM is used to investigate the effects of the explanatory factors 

on Pakistan's economic development. To examine the direction of causation among 

variables, granger causality is used to estimate results. 

The wide gap among energy consumption and production puts pressure on the economy 

to modify country policies on energy resources. Along with the energy crisis, developing 

economies must contend with the pollution that results from excessive use of energy in 

the production process. Another difficulty that these economies confront is environmental 

deterioration. 

The current situation in practically every developing country, including Pakistan, in 

which every policy decision must fulfill two purposes. This dual role is important in the 

sense that it aims for rapid economic improvement through advanced and innovative 

manufacturing processes. At the same time, it must be efficient enough not to hurt the 

economy's or the world's environment. With these considerations in mind, the following 

options may be explored. The first step in this direction is to eliminate from the 

mainstream of policies any programmes that fail to produce outcomes for decades. And, 

following mutual agreement, such possibilities must be replaced. The industrial sector 

accounts for the majority of GDP in our economy. Energy is the sector's engine, and it's 

clear that it's the fifth and most significant aspect in the manufacturing process. And 

energy shortages might limit the country's economic growth. As a result, its continuous 

supply is critical for conducting consistent economic activity. Finally, certain 

environmentally friendly energy production plans and development techniques are 

urgently needed at this moment. 
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Table 4.4: Granger Causality Test Results 

            
 Null Hypothesis: Obs F-Statistic Prob              Decision  

            
 ENG_KOE does not Granger Cause GDP_C  37  0.042 0.969      Null is accepted                                     

 GDP_C does not Granger Cause ENG_KOE  0.669 0.515  Null is accepted   

            
 CO2_E does not Granger Cause GDP_C  37  6.104 0.006  Null is rejected  

 GDP_C does not Granger Cause CO2_E  0.892 0.457  Null is rejected   

            
 EXPG_S does not Granger Cause GDP_C  37  7.113 0.001    Null is rejected  

 GDP_C does not Granger Cause EXPG_S  0.603 0.529  Null is accepted   

            
 POP does not Granger Cause GDP_C  37  4.914 0.019    Null is rejected  

 GDP_C does not Granger Cause POP  0.84365 0.435    Null is rejected   

            
 GFCF_C does not Granger Cause GDP_C  37  4.703 0.017  Null is rejected  

 GDP_C does not Granger Cause GFCF_C  3.188 0.032  Null is rejected   

            
 CO2_E does not Granger Cause ENG_KOE  37  0.062 0.933     Null is accepted  

 ENG_KOE does not Granger Cause CO2_E  2.117 0.123  Null is rejected   

            
EXPG_S does not Granger Cause ENG_KOE  37  0.509 0.608  Null is accepted  

ENG_KOE does not Granger Cause EXPG_S  0.560 0.577  Null is accepted   

            
 POP does not Granger Cause ENG_KOE  37  0.519 0.584  Null is accepted  

 ENG_KOE does not Granger Cause POP  0.224 0.784  Null is accepted   

            
GFCF_C does not Granger Cause ENG_KOE  37  0.162 0.823  Null is accepted   
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 ENG_KOE does not Granger Cause GFCF_C  0.198 0.905  Null is accepted   

            

 EXPG_S does not Granger Cause CO2_E  37  1.773 0.196 

      Null is rejected  

 CO2_E does not Granger Cause EXPG_S  2.273 0.121       Null is rejected   

            
 POP does not Granger Cause CO2_E  37  0.497 0.622      Null is accepted  

 CO2_E does not Granger Cause POP  0.152 0.869  Null is accepted   

            
 GFCF_C does not Granger Cause CO2_E  37  5.381 0.009  Null is rejected  

 CO2_E does not Granger Cause GFCF_C  0.376 0.690  Null is accepted   

            
 POP does not Granger Cause EXPG_S  37  2.515 0.004       Null is rejected  

 EXPG_S does not Granger Cause POP  3.867 0.031  Null is rejected   

            
 GFCF_C does not Granger Cause EXPG_S  37  0.444 0.613       Null is accepted  

 EXPG_S does not Granger Cause GFCF_C  2.581 0.093  Null is rejected   

            
 GFCF_C does not Granger Cause POP  37  1.834 0.172       Null is rejected  

 POP does not Granger Cause GFCF_C  4.973 0.011  Null is rejected   

            
If projected F-indicator is greater than F-critical value, examiners reject the Null hypothesis. Alternatively, if F-indicator is 

smaller than F-critical value, researcher fails to reject the hypothesis. 





 

 

 

 

 

 

 

 


