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ABSTRACT 
The research aims to study the most important factors affecting carbon dioxide emissions Co2, through a model. 

Explanatory variables were used in the model, which are the average per capita gross domestic product (GDP), 

the square per capita gross domestic product (GDPSQ), per capita energy consumption (CONS), and the POP 

population for the period 2000-2017 via using  double logarithmic formula  which is more suitable for economic, 

statistical and econometric  logic in this type of studies, the results of the research showed that all the 

explanatory variables were statistically significant at the level of 1% and that the model was significant as a 

whole according to the statistic F and the value of R
2
=0.99. Economically, we find that the parameter of the 

average per capita GDP was 0.46 and it came with a positive signal consistent with the methodology of the 

Environmental Curve Kuznets ECK, the parameter of per capita energy consumption was 0.04, and it came with 

a negative sign that contradicts the Kuznets methodology,  the reason may belong to the conditions that   affected 

the country after 2003. The research recommended to go to investing in renewable energy, because it is 

environmentally friendly, such as sun energy, and to reduce the size of the gas in the sectors emitting to it, such 

as the transport sector, factories, the extraction sector, and manufacturing industries, in order to preserve the 

integrity of the environment and the plant and animal wealth it contains ,to a better environment in Iraq. 
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 2017-2000اختبار منحنى كوزنتس البيئي في العراق للمدة  بين النمو الاقتصادي والبيئةللعلاقة تحليل اقتصادي 
 باسم حازم حميد              علي صلاح شكر  * 

 أستاذ مساعد                           مدرس                        
 الاقتصاد الزراعي / كلية علوم الهندسة الزراعية/جامعة بغدادقسم 

 المستخلص
، من خلال أنموذج واستخدمت المتغيرات التوضيحية في  Co2يهدف البحث إلى دراسة أهم العوامل المؤثرة على انبعاثات غاز ثاني اوكسيد الكاربون 

وحصة الفرد  GDPSQومربع متوسط نصيب الفرد من الناتج المحلي الإجمالي  GDPالأنموذج وهي متوسط نصيب الفرد من الناتج المحلي الإجمالي 
والصيغة اللوغارتمية المزدوجة هي أكثر ملائمة للمنطق الاقتصادي   2017-2000للمدة  POPوعدد السكان  CONSمن استهلاك الطاقة 

% وأن 1ن جميع المتغيرات المفسرة جاءت معنوية إحصائياً على مستوى والإحصائي والقياسي في مثل هذا النوع من الدراسات ، وبينت نتائج البحث أ
أما من الناحية الاقتصادية نجد أن معلمة متوسط نصيب الفرد من الناتج المحلي  R2=0.99وبلغت قيمة  Fحسب إحصائية الأنموذج معنوي ككل 

أما معلمة مربع  Environment Curve Kuznets ECKوجاءت بإشارة موجبة متفقة مع منهجية منحنى كوزنتس البيئي  0.46الإجمالي بلغت 
بإشارة سالبة متفقة أيضاً مع منهجية منحنى كوزنتس الذي أفترض الإشارة وجاءت  0.036متوسط نصيب الفرد من الناتج المحلي الإجمالي قد بلغت 
وجاءت بإشارة سالبة مخالفة لمنهجية كوزنتس ويعود السبب إلى الظروف الاقتصادية  0.04السالبة ، أما معلمة حصة الفرد من استهلاك الطاقة بلغت 

مو الاقتصادي على المدى القصير يولد مزيداً من التدهور البيئي ولكن على المدى ، وتخلص الدراسة إلى أن الن 2003التي ألمت بالبلد بعد عام 
لطاقة الشمسية الطويل يكون النمو الاقتصادي مفيداً للبيئة ، وقد أـوصى البحث إلى التوجه إلى الاستثمار في الطاقة المتجددة كونها صديقة للبيئة كا

ت الباعثة له كقطاع النقل والمعامل والمصانع وقطاع الاستخراج والصناعات التحويلية وذلك للمحافظة والتقليل من حجم هذا الغاز الخاص في القطاعا
 على سلامة البيئة وما تحتويه من ثروة نباتية وحيوانية وصولًا إلى بيئة أفضل في العراق .

 الكلمات المفتاحية : الاقتصاد البيئي ، استهلاك الطاقة ، التنمية المستدامة .
 . مستل من أطروحة دكتوراه للباحث الأول 
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INTRODUCTION 
Risks of global warming as a result of the 

expected rise in temperatures from one degree 

to 3.5 degrees celsius are the occurrence of 

changes in agricultural areas such as the 

decline of agricultural areas and sea level rise, 

which threatens to flood coastal agricultural  

lands and changes in the distribution of rain, 

which leads to the spread of desertification, the 

carbon dioxide Co2 is one of the biggest 

causes of degradation of the natural 

environment and the resulting of  economic 

damages on the average per capita gross 

domestic product (9). One of the main sources 

of Co2 is the combustion of coal in thermal 

power plants and paper production plants in 

addition to the decomposition of organic 

matter and fertilizers, Co2 is one of the natural 

components of the atmosphere, and this gas 

contributes to influencing global warming. The 

current policies of countries and international 

authorities  work to reduce levels of carbon 

dioxide (12). Pollution is the human activities 

that necessarily lead to the addition of a new 

materials or energy to the environment , as this 

energy endangers human life , health , 

livelihood or well-being to danger(1).The 

development of agricultural production in 

general and the development of human food in 

particular is a major concern for agricultural 

economic policy planners, especially in 

developing countries (6). In 1954,  the 

economist (Simon Kuznets)  gave a lecture 

entitled (Economic Growth and Income 

Inequality), which expressed various 

influences from environmental degradation 

and pollution, but with other levels of 

increased income will lead to environmental 

improvement (3) ; (11). Simon Kuznets 

believed that the distribution of income will be 

uneven in the early stages of growth, but this 

distribution moves towards equality with the 

continuation of economic growth. In the early 

stages of economic  growth, both the average 

per capita income and environmental pollution 

move in the same direction and rise and 

assume growth in the Iraqi economy, 

especially agricultural economics entails high 

rates of environmental pollution and that the 

Kuznets curve applies to Iraqi economy. There 

are some hypothesis that are consistent with 

the Kuznets ecological curve (5). The research 

problem is summarized in the effect of Co2 

gas emissions on economic growth and 

economic development and its impact on 

living organisms and thus its effect on 

increasing environmental degradation, high 

costs and declining levels of environmental 

sustainability. The research aims to estimate 

the most important factors affecting Co2 gas 

emissions for the period 2000-2017 in Iraq. 

MATERIALS AND METHODS  
This study relies on extracting its results on 

descriptive analysis as well as the use of 

methods of economic and econometric  

analysis of time  series data spanning 18 years 

using the double logarithmic model, which is 

one of the best mathematical models. In such 

cases, the OLS was estimated using the 

Eviews10 statistical program. 

 
Figure 1. Environmental Kuznets curve 
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Through figure 1 its when the economy is 

small and the activities are simple and modest 

the pollution is in significant but with increase 

inactivities and the growth of the economy 

pollution is also growing and is increasing but 

with the movement of individuals towards the 

areas of improving the environment , the curve 

is down to the other again(4).  

RESULTS AND DISCUSSION 
Econometrics is a major tool that contributes 

to assessing the components of economic 

theory by giving numerical estimates that 

bring it closer to reality to be more logical and 

acceptable to obtain quantitative estimates that 

can be used in economic decision-making, 

forecasting and studying structural changes 

(14). Before we conduct econometric analysis, 

an analysis must be conducted economically, it 

was found from table 1.  that the average CO2 

gas emissions in Iraq during the study period 

was 3.704 metric tons with a standard 

deviation of 0.655, and average per capita 

energy consumption reached 1.249 kg of oil 

equivalent with a standard deviation of  286, 

As for the average per capita real GDP , It was  

$ 3760.78  and its standard deviation is  

1158.12, and the average population density 

has reached 31003500 person  with a standard 

deviation of 6553410. The model also includes 

some of the controlling variables. Population 

density will be a positive relationship with the 

emission of carbon dioxide Co2. Also, a state 

that have external relations and allows free 

trade will have a higher probability of 

suffering from pollution levels than in a 

country that does not open its borders to free 

trade (13). Therefore it is expected that a trade 

openness  (OPEN) as a dummy variable, will 

be positive or direct relationship with 

environmental degradation, may be due to 

increased economic activities such as mining 

rather than importing energy-saving 

technology (2). The OPEN variable was 

excluded from the analysis because it was not 

significant and did not affect the results of the 

analysis. 

Table 1. Basic indicators for the data of the selected variables in Iraq for the period 2000-2017 
Popul GDPSQ GDP CONS Co2  

31003500 15433130 3760.780 1.249014 3.704615 Mean 

3251000 16983156 4121.000 1.208120 3.515000 Median 

37204000 28499796 5338.520 1.860040 5.060000 Maximum 

24036000 2038956 1427.920 0.889260 2.640000 Minimum 

6553410 8206949 1158.124 0.286379 0.655873 Std.Dev 

0.813392 -0.076634 -0.444946 0.557813 0.791189 Skewness 

2.081240 1.823638 1.965126 2.283433 2.677186 Kurtosis 

1.935851 1.524596 2.018110 1.904598 2.825470 Jarque-bera 

0.221567 0.466593 0.364563 0.385853 0.243476 Probability 

3.115870 4.01E+08 97780.28 32.47437 96.32000 Sum 

1.676346 1.68e+15 33531258 2.050327 10.75425 Sum.sq 

18 18 18 18 18 Observations 

Source: Researchers work by using Eviews 10.  

It is evident from table 1 that the per capita 

share of energy consumption CONS and CO2 

emissions have a positive skewness to the 

right, whereas the average per capita GDP and 

GDPSQ have a negative skewness to the left. 

Statistical results indicate that all of the 

researched variables have a kurtosis 

distribution curve, and all kurtosis coefficients 

are less than 3, which indicate that there is no 

concentration in one of the values at the 

expense of the other values. The Jarque-Bera 

test showed that the residuals of the variables 

are naturally distributed, where the probability 

value exceeds P-Value % 5, and therefore we 

cannot reject the null hypothesis that each of 

the variables discussed is distributed naturally. 

CORRELATION ANALYSIS: The 

coefficients matrix shows the correlation 

between the variables. Table 2 indicates that 

some variables are positively related and 

others negatively. Where the highest 

correlation between the variables was 

0.783358  between  Co2 gas emissions and 

population density, while the lowest 

correlation was between the average per capita 

energy consumption CONS and the population 

density of 0.024189. 
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Table 2 . Correlation Coefficient Matrix 

Source: Researchers work using Eviews 10 

Our  methodology is based on a single 

equation with several variables. Within this 

methodology, the Environmental Curve 

Kuznets ECK quadratic equation formula was 

used to study the relationship between CO2 

emissions,  and :average per capita GDP, 

square per capita GDP, CONS energy 

consumption, and POP population. This 

equation takes the following formula: 

Co2t = bo+b1GDPt-

b2GDP
2
+b3CONSt+b4POPt+ut 

Where t stands for time, b's are parameter of 

the model , ut is error term. 

Whereas: 

Co2: Carbon dioxide emissions 

b1 GDP: Real per capita GDP 

b2 GDP
2
: square per capita of real GDP 

b3 CONS: Per capita energy consumption in 

kilograms of oil equivalent 

b4 POP: Population density / million 

b1: Is expected to be positive 

b2: Expected to be negative based on the 

Kuznets hypothesis 

b3: It is expected to be positive, because an 

increase in economic activity leads to an 

increase in energy consumption which in turn 

leads to an increase in Co2 emissions (8). 

b4: Expected to be positive, with population 

density, increasing co2 emissions 

It should be noted that the model data were 

converted to logarithms before performing the 

econometric analysis on them in order to 

exclude the effect of significant differences in 

the amount and interpretation of the factors 

estimated as the elasticities for the dependent 

variable CO2 for each of the explanatory 

variables, and more importantly, this 

logarithmic transformation reduces the 

problem of  variation difference or 

Heteroscidasticity (10). The econometric  

model was estimated with a Log-Log dual 

model, which is considered the best 

mathematical model in such an analysis. The 

relationship was expressed with the following 

equations: 

Lnyt=B0+LnB1+LnB2X
2
+ut 

LnECt= B0+B1Ln (GDPpc)+ B2Ln (GDP
2

Pc) + 

B3Ln (CONSPc) + B4Ln (POPPc)+ut 

Before the analysis, a time series stability 

process was performed to ensure that the data 

is free from the unit root problem and after 

testing it was found that all data is static and 

that the regression results are not spurious   

and are reliable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3.  Results of the econometric, analysis 
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Source: Researcher's work based on Eviews 10 program.  

Statistically, the explanatory variables were all 

significant at the level of 1% and the model 

was significant at the  same level as the value 

of  F is approximately 429 and this confirms 

the reality of the function on the one hand and 

to the importance of the explanatory variables 

used in the model on the other hand, Also the 

explanatory variables were able to explain 

99% of  variations in the dependent variable 

Co2,  which they are :average per capita gross 

domestic product (GDP), square average per 

capita GDP (GDPSQ), per capita energy 

consumption (CONS),  and population density 

(POP), and only 1% of  the residuals was not 

explained and was due to random errors. For 

the economic side, we find that the intercept C 

reached 9.680 and it  was significant, while the 

GDP parameter reached 0.467 and it has 

positive sign came in line with the economic 

logic and with the environmental Kuznets 

methodology, which means increasing the 

average per capita GDP by one percent, then 

the CO2 emissions will increase by 0.46 %, 

and the GDPSQ parameter was 0.036 and it 

came with a negative signal and it is consistent 

with Kuznets' environmental methodology 

which assumed the negative signal and which 

Kuznets suggested was a slowdown and  it 

refer to an inequality in economic growth that t 

reflects on the square of the average per capita 

gross domestic product, but as for the CONS 

parameter it reached 0.041 and it came with a 

negative signal also and this contradicts the 

Kuznets approach and the reason may be  due 

to the study period, especially after 2003 and 

the conditions that surrounded the country led 

to a decrease in economic activity, which was 

reflected on a decrease in energy consumption 

in the production, which in turn led to a clear 

decrease in Co2 emissions, knowing that it is 

related to emissions of economic activity for 

energy consumption and not emissions from 

car exhausts. As for the parameter of the 

population, it  reached 8.111 and it came with 

a positive sign consistent with the economic 

and environmental approach and that mean  

increasing the population density by one 

percent will increase CO2 emissions by 

8.11%. As for the econometric tests or 

econometric  problems, they were revealed 

through the estimated model that the value of  

D-W was 1.680, and this suggests that the 

model suffers from a positive Auto-correlation 

problem and through a double test of LMRA 

to ensure that the problem exists in the model 
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through the Eviews10 program and in two 

lagged time it turns out that  and the value of It 

has reached 0.3758 which is greater than 

(0.05), and this is evidence that the model does 

not suffer from the problem of Autocorrelation 

and therefore we do not reject the null 

hypothesis (we accept it) that there is no 

Autocorrelation problem. For the problem of 

Heteroscidasticity, although this problem 

appears clearly in the cross section data than in 

time series, however, we conducted a test to 

detect the problem or not, and through the 

Pagan-  Godfrey test, which is a test based on 

the dynamics of squared residues and makes a 

regression for them on the independent 

variables and it depends on the value of  F 

which reached  1.2243 and was not significant 

and therefore we do not reject the null 

hypothesis  and the model is good and does 

not have the problem of Heteroscidasticity. As 

long as the model is double logarithmic, i.e. 

non-linear, then such a model satisfies the 

assumption that there is no multiple linear 

relationship between the explanatory variables  

or Multicollinearity, since the model is non-

linear in the variables (7). 

Table 4. The Kuznets environmental curve hypothesis test 
b4 b3 b2 b1 Parameter 

There is a direct 

relationship 

between 

population density 

and carbon 

dioxide emissions 

There is a positive 

relationship 

between average per 

capita gross 

domestic product 

and carbon dioxide 

emissions. 

There is an inverse 

relationship between 

the square values of 

average per capita 

gross domestic 

product and carbon 

dioxide emissions. 

There is a positive 

relationship between 

average per capita 

gross domestic 

product and carbon 

dioxide emissions. 

Theory  

Positive Positive Negative Positive Expected 

Values 

Positive Negative Negative Positive Actual 

Values 

Source: Researchers  work based on the results of 

the analysis in Eviews10 

The research concluded that the effect of the 

average per capita gross domestic product had 

a direct positive effect in increasing Co2 gas 

emissions, however, due to the decrease in the 

productive and economic activity of the 

country during the study period, the effect of 

the per capita energy consumption CONS was 

negative on Co2 gas emissions, which was 

supposed to its relationship is direct with the 

emissions of this gas according to the Kuznets 

methodology The population density has a 

direct relationship with Co2 gas emissions. 

The hypothesis has been proven that the Co2 

emissions in Iraq are subject to the Kuznets 

curve, and the research recommended 

investing in renewable energy and using it as 

sunlight, water and wind power  and trying to 

reduce the volume of gas emissions, especially 

in the transportation and manufacturing 

sectors, which will play a role in reducing high 

temperatures, as well as the research 

recommended to include the  environmental 

standards in economic analysis effectively for 

the current assurances in policy making and 

analysis on economic growth and 

environmentally sound and sustainable 

economic development. It is also preferable to 

test the Kuznets curve as a non-linear 

relationship and try to extract the critical 

income size that the country must reach for the 

relationship between income and pollution to 

become negative or reverse. 
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