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Abstract: 
The purpose of this study is to investigate the effect of export quality and fertility rate on ecological footprint in a panel of developing countries. For this purpose, panel quantile regression in the period 1990-2014 has been used. Also in this study, the variables of trade openness, urbanization, and GDP per capita were considered as observer variables. Experimental results show that the quality of exports and Fertility rate at all levels of the quantile improve the quality of the environment. Open trade and urbanization help to improve the quality of the environment. GDP per capita further degrades the environment. Therefore, policymakers should take into account these factors affecting the ecological footprint and adopt appropriate policies. 
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1. Introduction

In recent decades, economic growth and industrialization have led to an overuse of natural resources. So that the destruction of the environment and the emission of polluting gases has exceeded the biological capacity of the planet. Therefore, policymakers and researchers paid much attention to environmental factors. Many studies have examined the effect of various factors such as economic growth, energy consumption, globalization, urbanization, etc. on the environment (Gozgor and Can, 2017; Dogan and Turkekul, 2016; Albulescu et al., 2019). 
So far, various indicators have been introduced to study environmental degradation and its sustainability. In most studies, greenhouse gas emissions and CO2 emissions have been considered as criteria for assessing environmental degradation, but carbon dioxide emissions are only a part of environmental damage and cannot be considered as a comprehensive measure of degradation environment (Shahbaz et al., 2016).
Today, the Ecological Footprint Index has been introduced to measure the set of pressures on the environment, which has been considered as the most successful criteria for evaluating sustainable development by researchers and politicians (Uddin et al., 2017; Neagu, 2020). The ecological footprint is a measure that shows the amount of human consumption of biological resources and wastes production in different areas. In other words, ecological footprints are the effects that societies have on nature according to their lifestyle and show which societies have put more pressure on the environment (Wilson and Anielski, 2005; Lin et al., 2020). 
The expansion of global trade, on the one hand, leads to the transfer of new environmentally friendly technologies, and on the other hand, accelerates economic growth, which requires more consumption of resources. Therefore, the expansion of trade regardless of the quality of export products causes damage to the environment (Fang et al., 2019).The quality of exports is an indicator that is estimated based on the standard unit values of products (Hallak., 2006). This index is calculated based on the quality score of 90% of each country's export products. These products are selected based on 1. Standard International Trade Classification up to 4- digit level 2. Broad Economic Categories up to 3-digit level 3. Aggregate Sectors: Agricultures, Commodities and Manufactures (IMF, 2020). The higher values of export quality means a higher level of quality of export products (Henn et al, 2013). The quality of export products depends on the research and development activities of countries and their production efficiency. In addition, improving institutional quality and growing human capital leads to improved export quality (Henn et al., 2013: Shahbaz et al., 2019; Fang et al., 2019). To produce diverse and high quality export goods, advanced technologies are needed, and the development of technologies will improve the environment. Some factors, such as the growth of the share of high-skilled workers over total labor force and the increase R&D investments of countries, help to increase the quality of their products and exports. In developing countries, the educated workforce has grown over the period under study, for example (Bahrain's highly educated workforce was 72% in 2006, up from 79% in 2014), a high figure for Iran. (From 40% in 2000 to about 60% in 2014) (World Bank). R&D investment costs also increased in most of the countries studied, for example (R&D investment costs in Indonesia increased from 0.060 in 1996 to 0.1 in 2014). For Iran, this figure has risen from about 0.200 in 1996 to 0.300 in 2014 and about 0.830 in 2018. Israel has doubled to 2.59 percent in 1996. Reached 4.173 in 2014.) (World Bank) (Gozgor and Can, 2017; Murshed and Dao, 2020). 
Despite the significant impact of the quality of export products on the environment, few studies have addressed this issue (Murshed and Dao, 2020). Therefore, this study analyzes the effect of export quality of developing countries on ecological footprint.
The effect of the fertility rate on the environment depends on various factors such as laws and regulations, ownership, consumption patterns, and so on. Today, despite the growth of the world's population, some issues, such as increasing education and women's employment, have reduced the fertility rate in societies. Until the 1980s, low fertility rates were seen only in developed countries (World Trade Organization (WTO), 2020). But recently, fertility decline has spread to other parts of the world and developing countries (Sobotka and Furnkranz- Prskawetz, 2020). The fertility rates of the countries selected in this study have also been decreasing during the study period so that the average fertility rate of all countries studied in 1990 is about 4.295%, which in 2014 reached about 2.434%, which is close to Decreased to 2% (World Bank Data (WBD), 2020). Some studies suggest that fertility rates lead to the overuse of natural resources and further environmental degradation (Liddle and Lung 2010). But as fertility decreases, the young and active population decreases, and the elderly population increases, leading to a reduction in the labor force (Alola et al., 2019). Some studies have also examined the two-way effect of fertility rate and the environment, stating that there is a complex and dynamic relationship between the environment and fertility rate (Jacobson, 1988). Given that the relationship between fertility rate and the environment is complex and ambiguous, this study examines the effect of fertility rate on ecological footprint.
As mentioned above, studies with indicators such as export quality and fertility rate have not been widely considered. Therefore, the purpose of this study is to enrich the literature related to these topics. This study is innovative in several ways. First, the use of the ecological footprint index as a measure of environmental degradation provides more realistic and comprehensive results. Second, in this study, the countries under study are classified into six groups based on characteristics related to ecological footprint, which helps policymakers to guide development policies. Thirdly, to our knowledge, this study analyzes for the first time the effect of export quality and fertility rate on the ecological footprint in developing Asian countries. Therefore, in this study, we seek to answer the following questions:
1. Does increasing the quality of export products reduce the ecological footprint and environmental degradation?
2. Does increasing the fertility rate destroy the environment or help improve the environment? To answer these questions, the main purpose of this study is to investigate the effect of export quality and fertility rate on the ecological footprint for a panel of 20 developing countries with quantum panel regression. The empirical findings of this study, in addition to contributing to the development of existing literature, have important implications for the policies of developing economies to protect the environment.
The rest of the structure of this paper is as follows: Section 2 shows a review of the literature, Section 3 presents data and models, Section 4 focuses on empirical results and discusses, and finally, conclusions and the policy implications are presented in Section 5.


2. Literature review

This section examines previous studies related to the variables of export quality and fertility rate on environmental performance.
1. The relationship between export quality and ecological footprint

Various studies have shown that in addition to the volume of exports, attention to the quality of export products is also very important (Hausmann et al., 2014). Increasing the quality of a country's export products gives that country a competitive advantage over other competitors in international trade. Competitive advantage increases the income and wealth of the country. With increase incomes, the possibility of investing in research and development activities increases (Guloglu & Tekin, 2012). On the other side, the increase in R&D expenditure leads to a more efficient production process and increased use of environmentally friendly technologies. Although the quality of exports has an important effect on the environment, it has not received much attention from researchers. Studies have also reported different results. Some studies have shown a positive relationship between export quality and environmental degradation. Fang et al (2019) examined the effect of export quality on CO2 emissions in 82 developing countries. Literature shows disagreement on the relationship between export quality and environmental degradation. Some studies have shown that increasing the quality of exports harms the environment and reducing the quality of exports helps to improve the quality of the environment (Fang et al, 2019). Nevertheless, other studies have also shown that increasing the quality of exports helps to improve the quality of the environment (Murshed & Dao, 2020).  Dogan et al (2020) investigated the impact of export quality on CO2 emissions. For this purpose, they used data from 63 developing and developed countries during the period 1971-2014 using quantile panel regression. Their experimental results showed that increasing the quality of exports increases CO2 emissions and environmental degradation. Wang et al (2021) discussed the effect of export quality on CO2 emissions in a panel of the top 10 countries in the Economic Complexity Index and the top 10 renewable energy countries. They used DOLS (Dynamic Ordinary Least Squares) and FMOLS (Fully Modified Ordinary Least Squares) models for experimental analysis. Their results showed that the quality of exports, in the long run, increases CO2 emissions and environmental degradation.
A group of studies found a negative relationship between export quality and environmental degradation. Gozgor and Can (2017) analyzed the effect of export quality on CO2 emissions in China. They found that export quality reduced CO2 emissions and improved the environment. In addition, they showed that economic growth and energy consumption contribute to environmental degradation. Murshed and Dao (2020) analyzed the impact of export quality on the environment in selected Asian countries (such as Bangladesh, India, Pakistan, Sri Lanka, and Nepal) during the period 1972-2014. They used the FMOLS approach for experimental analysis. Their results showed that increasing the quality of exports reduces CO2 emissions and reduces environmental degradation. In addition, they found that the overall effects of economic growth on CO2 emissions and environmental degradation depend on the quality of exports. Therefore, they concluded that increasing the quality of export products guarantees environmental sustainability throughout Asia.

2. The relationship between fertility rate and ecological footprint
In reviewing and analyzing previous studies in the discussion of population, fertility rate, and environment, there is a great variety in the results and their interpretation. Undoubtedly, one reason for this diversity can be considered different time periods, groups of different countries studied and different methods used. Some theories suggest that increasing fertility rates and populations increase the use of natural resources due to increases aggregate consumption. Due to the limited resources and capacity of the planet, population growth causes environmental degradation (Malthus, 1803). Some theories also state that human beings are a valuable asset that is a potential source for various activities and the creation of new and advanced ideas. In addition, resource constraints are constantly changing due to advances in technology (Boserup, 1981). 
The results of different studies about the effect of population and fertility rate on the environment too are different. Some studies have found a positive relationship between fertility rate and population with environmental degradation (Khan et al., 2021; Charfeddine and Mrabe, 2017). These studies claim that increasing fertility rates lead to an increase in population, which leads to consuming more resources and more waste, which contributes to the deterioration of the quality of the environment. Charfeddine and Mrabet (2017), In a study of 15 countries of MENA over the period 1975-2007, it was shown that increasing fertility rates further damage the environment. Khan et al. (2021) studied the effect of population growth on environmental degradation using the GMM approach from 1971 to 2016 and found that population growth causes environmental degradation.
Some studies have also found a negative relationship between fertility rates and environmental degradation. Toth and Szigeti (2016), Showed that population growth does not cause environmental degradation, but it is the population consumption pattern of communities that harms the environment. Alola et al (2019) analyzed the effect of fertility rate on the ecological footprint in a panel of 16 EU member states. Their experimental results showed that in the short run, increasing the fertility rate increases the ecological footprint, but in the long run, the fertility rate reduces the ecological footprint and reduces environmental degradation.
As noted above, most previous studies consider various indicators of trade, economic and social development to explain environmental degradation and ecological footprint. In addition, most previous studies have used CO2 as an indicator of environmental degradation (Fang et al., 2019). Few studies have analyzed the effect of new indicators such as export quality and fertility rate on ecological footprint. In addition, there is no consensus on the impact of export quality and fertility rates on CO2 emissions and ecological footprints. These different results can be considered as methods of analysis due to the use of different variables, groups of different countries or regions. So this study complements previous studies to examine the effect of export quality and fertility rates on the ecological footprint in a group of developing countries. In the next section, we will describe the data and econometric methods used to conduct this experimental study.

3. Data and Method

[bookmark: _Hlk93874188]This section includes two subsections: 3.1. database / variables, 3.2. methodological approaches used in this experimental study.

3.1. Data
This section shows the variables used in this study. Given the availability of all available data for all countries studied, the period 1990-2014 has been selected. The variables used in this study and their sources are described in Table 1.
	Table 1. Variable acronyms, definitions, and sources 

	Abbreviation
	Variables
	Sources

	EFP
	Ecological footprint (in global hectares - gha)
	Global Footprint Network (GFN) (2020)

	EQ
	Export Quality Index
	International Monetary Fund (IMF) (2020)

	TO
	Total economic openness = Import+Export (constant=2010 $)
	WBD (2020)

	UR
	Urban population = % of total population
	WBD (2020)

	GDP
	Gross domestic product per capita (GDP) (constant= 2010 $)
	World Bank Data (WBD) (2020)

	FR
	[bookmark: _Hlk71043527]Fertility rate, total (births per woman)
	WBD (2020)

	Notes: All data are annual over the period from 1990 to 2014; the authors created this table.



After describing the variables and their sources, we describe the statistics of the variables used in this study. In this context, Table 2 below shows the descriptive statistics of the variables.

	Table 2.  Descriptive statistics

	Variables
	Descriptive statistics

	
	Obs.
	Mean
	Std.-Dev.
	Min.
	Max.

	EFP
	500
	1.27e+08
	2.19e+08
	4151729
	1.48e+09

	EQ
	500
	0.807948
	0.141613
	0.45
	1.07

	TO
	500
	96.892
	74.65409
	0.020999
	437.3267

	UR
	500
	63.55258
	25.17984
	15.546
	100

	GDP
	500
	14266.6
	18137.03
	321.2812
	69679.09

	FR
	500
	3.127032
	1.131586
	1.15
	7.165

	Notes: Obs. is the number of observations in the model, Std.-Dev. is the standard deviation, Min and Max are the minimum and maximum, respectively.




3.2. Method approach 

Although ordinary least squares regression is the most popular regression analysis, it sometimes performs poorly (for example, when the error distribution is abnormal, especially in distributions with long and asymmetric sequences).The quantile regression, which expresses an arbitrary quantile relation of the dependent variable distribution to the descriptive variables, is a technique that can overcome the limitations mentioned by the OLS estimator. This model, introduced by Koenker and Bassett in 1978, gradually became a comprehensive method for statistical analysis of linear and nonlinear models of response variables in different fields (Buhari et al., 2020; Gomes and Rodriguez, 2020).
The main motivation for using quantile regression is to provide a model with a detailed and comprehensive look at the evaluation of the dependent variable to allow the inclusion of independent variables in all parts of the distribution and not face the limitations of ordinary regression assumptions. The quantile regression is a statistical method with the ability to calculate and plot different regression curves and correspond to different percentiles, which, while expressing a more complete and comprehensive picture of the data, the possibility of measuring the relationship between independent variables and the desired dependent variables without the need provides data normality even in the presence of remote points, meaning that this regression is stronger than remote data (Koenker, 2004).
Therefore, this research applies the quantile panel regression method to evaluate the effect of export quality and fertility rate on the ecological footprint. The mathematical formula of the quantile regression model is as follows in Equation (1).

	
,
	(1)



where X is the vector of independent variables; Y is the vector of dependent variables; μ is a random error;  is the  quantile of the independent variable; the βθ estimate shows the quantile regression θth and solves the Equation (2):

	
	(2)



Given that, θ is equal to different values. Therefore, estimation of different parameters is obtained. The mean regression is a particular case of quantile regression under θ = 0.5 (Xu and Lin 2018).
The econometric theory states that logarithmic model variables must be used to eliminate possible heterogeneities. Therefore, it became logarithmic and our model follows Equation (3):
	

	(3)


Where EFP represents ecological footprint measured in global hectares; EQ is export quality; TO is trade openness; UR is urban population (in % of the total population); GDP is Gross Domestic Product; FR denotes fertility rate (births per woman).
Given in this study was used panel quantile regression to measure ecological footprint, Equation (4) is converted to the following form:
	
	(4)



In this regard, means the estimation of the quantile regression in the ecological footprint, and  is the constant component. The coefficients are the quantile regression parameters and show the influencing factors.

4. Empirical results and discussion

This section consists of two parts. In the first part, we check the pre-estimation tests. In the second part, we examine the effect of independent variables on the ecological footprint using the panel quantile regression model.

4.1.  Pre-estimation tests
Before estimating quantile panel regression, it is necessary to consider preliminary testing such as the normality test (Royston, 1992; Royston, 1983), the multicollinearity of the variables (Belsley et al., 2005), the existence of cross-sectional dependence (Pesaran, 2004), order of integration, i.e., unit roots (Pesaran, 2007) and cointegration test (Kao, 1999; Pedroni, 1999). Therefore, in this section, we examine the preliminary tests mentioned.

	Table 3. Normality test

	Variables
	Shapiro-Wilk test
	Shapiro-France test
	Obs

	
	Statistic
	Statistic
	

	EFP
	0.51116
	***
	0.50949
	***
	500

	EQ
	0.95697
	***
	0.95873
	***
	500

	TO
	0.77188
	***
	0.77150
	***
	500

	UR
	0.94184
	***
	0.93891
	***
	500

	GDP
	0.73594
	***
	0.73724
	***
	500

	FR
	0.96084
	***
	0.96162
	***
	500

	Notes: *** denotes statistical significance at 1% level.



An abnormal distribution of data is a prerequisite for using quantile panel regression. If the data have an abnormal distribution, the results of the quantile regression estimate are slightly stronger than the OLS estimate (Koenker and Xiao, 2002). Therefore, before performing a regression analysis, the normality of all variables should be tested. In this research, the numerical method has been used to check the normality of the data. In the numerical method, Shapiro-Wilk (Royston, 1992) and Shapiro-France (Royston, 1983) tests were applied to measure the normality of the data. Table 3 shows that the probability values ​​of Shapiro-Wilk and Shapiro-France tests are significant for all variables at the level of less than 1%, so we conclude that the variables are non-normal.
After checking the normality of the variables, we examine the variance inflation factor (VIF) to check the multicollinearity of variables (Belsley et al., 2005). The results of the multicollinearity test show that the VIF values for all variables are less than the usually accepted standard of 10. In addition, the mean VIF of the variables is 1.65 and is less than the accepted value of 6. So the result indicated that there is no harmful multicollinearity problem (see Table 4, below). 
In this study, the number of sections is equal to 20 and the number of years is equal to 25 (). So the LM test (Breusch- Pagan, 1980) is used to examine cross-sectional dependence (CSD) in the panel data. The null hypothesis in this test is the existence of cross-sectional independence. As shown in Table 4, the results of the LM test reject the null hypothesis, which indicates the existence of cross-sectional dependence in all model variables.

	Table 4. VIF test and Breusch- Pagan (LM test)

	Variables
	VIF-test
	Breusch- Pagan (LM test)

	
	VIF
	Mean VIF
	t-statistic
	Prob.

	EFP
	n.a.
	1.65
	2047.908
	0.0000

	EQ
	1.37
	
	
	

	TO
	1.60
	
	
	

	UR
	2.01
	
	
	

	GDP
	1.94
	
	
	

	FR
	1.33
	
	
	

	Notes: n.a. denotes not available.



According to the results of the cross-sectional dependence test in the previous section, in this part, the panel unit root test (CIPS) prepared by Pesaran (2007) was used to check the stationary of variables. The null hypothesis in this test is that all series have a unit root. The results of CIPS tests (see Table 5, below) show that all of the variables except EQ and GDP at the level cannot reject the null hypothesis. However, EQ and URB with a delay of 1 and 2 and POP with a delay of 2 at the 5% significance level reject the null hypothesis. However, after the first-order difference, all variables became stationary in level 1%.

	Table 5. Panel unit root test (CIPS)


	Variables
	CIPS*
	Variables
	CIPS*

	EFP
	-2.125*
	LEFP
	-2.604***

	EQ
	-2.820***
	LEQ
	-2.997***

	TO
	-1.747
	LTO
	-2.415***

	UR
	-1.487
	LUR
	-2.39 ***

	GDP
	-0.906***
	LGDP
	-2.475***

	FR
	-1.345
	LFR
	-2.454***

	Notes: Significant critical values without trends -2.11, -2.20, -2.38 respectively for levels 10%, 5%, 1%; Significant critical values with trends -2.63, -2.72, -2.88 respectively for levels 10%, 5%, 1%.



The results of the panel unit root test in the previous section show that the variables are stationary in the first-order difference. Thus, the cointegration test can be used to check long-term relationships between variables (Al-Mulali and Ozturk, 2016). The Pedrony (1999) and Kao (1999) cointegration tests are used to examine long-term relationships in this study. The null hypothesis in both tests is the absence of cointegration. The results of the Pedrony and Kao tests (see Table 6) show that the null hypothesis is rejected. Therefore, there is a long-run equilibrium relationship between ecological footprint (EFP) and explanatory variables.

	Table 6. Kao and Pederoni cointegration test

	Kao cointegration test
	Pedroni cointegration test

	Estimators
	t-Statistic
	Prob.
	Estimators
	t-Statistic
	Prob.

	ADF
	-4.3062
	0.0000
	Modified Phillips-Perron t
	6.0214
	0.0000

	Residual variance
	0.00064
	
	Phillips-Perron t
	-10.8530
	0.0000

	HAC variance
	0.00035
	
	Augmented Dickey-Fuller t
	-9.5734
	0.0000




After reviewing the preliminary tests and confirming the not normal distribution of the data, the quantile panel regression model is suitable for investigating the experimental analysis of the effect of explanatory variables on the ecological footprint.


4.1.1. Panel quantile regression result and discussion
 In this study, following most studies, quantile values of 10th, 25th, 50th, 75th, and 90th are used as representative values for experimental analysis. In this study, a fixed-effects panel is also used to evaluate the robustness of the results. In addition, the countries in Table 7 are classified into six groups based on the Ecological Footprint Scale.

	Table 7. Country distribution of ecological footprint (gha)

	Country
	Quantile

	Bahrain, Jordan
	The lower 10th quantile group

	Cambodia, Lebanon, Singapore
	The 10th - 25th quantile group

	Oman, Israel, Iraq, Qatar, United Arab 
	The 25th - 50th quantile group

	Bangladesh, Malaysia, Saudi Arab, Philippines, 
Pakistan
	The 50th - 75th quantile group

	Thailand, Iran, Turkey
	The 75th - 90th quantile group

	Indonesia, India
	The upper 90th quantile group

	Notes: According to the level of ecological footprint, we divided the panel of 20 countries into six grades.



As shown in Table 8, the effect of export quality on ecological footprint is negative and significant in all quantiles. The results show that this effect is greater at lower quantile levels. In addition, the experimental results of this study show that a one percent increase in export quality in Quantile 10th  reduces the ecological footprint by 3.81 percent. This is a significant amount. Hence, it can be said that the quality of the environment throughout the developing economies of Asia reacts strongly to changes in the quality of export products. Therefore, increasing the quality of export products helps to improve the quality of the environment in these countries. Increasing the quality of export products increases the international competition potential and the share of countries' trade. As the share of countries' international trade increases, the income of these countries increases. Therefore, increasing income leads to an improved production processes and more use of green technologies, which helps to improve the environment. Some studies support the findings of this study. Gozgor and Can (2017) also in a study for China found that CO2 emissions decrease as the quality of trade increases. Murshed and Dao (2020) also confirm these results in a study of selected South Asian economies (Bangladesh, India, Pakistan, Sri Lanka, and Nepal). They found that improving export quality reduced CO2 emissions and improved the environment. Some studies have found a positive relationship between export quality and environmental degradation (Fang et al., 2019: Wang et al., 2021). 

The results of Fertility rate on ecological footprint indicate that in all quantiles Fertility rate has a negative and significant effect on ecological footprint. The results show that by increasing the fertility rate by 1%, in Quantile 10th, the ecological footprint decreases by about 2.27%. Therefore, policymakers in these countries to protect the environment should adopt policies to promote fertility rate. Toth and Szigeti (2016) found that the main cause of environmental degradation and increased ecological footprint was consumption patterns, not population growth. Therefore, the results of this study are somewhat consistent with their study results. Alola et al (2019) also discovered similar results from this study. As the fertility rate increases, so does the number of skilled and innovative people, which in turn helps to increase the production of environmentally friendly technologies. 

The trade openness variable in all quantiles has a negative and statistically significant effect on the ecological footprint (see table 8). This means that as trade liberalization increases, the environment improves. In addition, the results show that this effect is greater at higher quantile levels. Increasing trade openness in developing countries will lead to the transfer of more advanced and environmentally friendly technologies from developed countries to these countries, which will improve the environment. Some studies support these results (Zhang et al, 2017: Ahmed et al, 2016: Sbia et al, 2014: Baek et al, 2009: Frankel & Rose, 2005). Aşıcı and Acar (2016) in a study of 116 countries concluded that trade openness reduces the ecological footprint. Some studies have reported different results (Ali et al, 2020: Al-Mulali et al, 2016). 

As shown in Table 8, the urbanization at all levels of quantiles has a significant negative effect on the ecological footprint, and this effect is more significant at higher levels. So that 1% increase in urbanization causes a 3.319% decrease in ecological footprint at the level quantile 90th. Increased urbanization leads to greater use of public transportation, which greatly helps to reduce CO2 emissions. Many studies confirm these results (Lv & Xu, 2019: Saidi & Mbarek, 2017: Sharma, 2011). However, some studies have found conflicting results (Wang & Dogan, 2019: Wang et al, 2016). 

As expected, the relationship between GDP per capita and ecological footprint is positive. This effect is greater in 90th quantile. So that 1% increase in GDP in the 90th quantile causes a 0.416% increase in ecological footprint. Economic growth requires more energy, which leads to more environmental degradation. Given that economic growth adversely affects the environment in developing Asian countries and contributes to higher levels of ecological footprint. Therefore, it is ideal for the governments and political authorities of these countries to consider strict regulations for economic growth in various sectors. In addition, the authorities of these countries can use tax and subsidy tools to punish and encourage environmentally polluting and environmentally friendly sectors. Some studies confirm these results. Hassan et al (2019) in a study for Pakistan found that as economic growth increases, so does the ecological footprint and environmental degradation. Saud et al (2019) obtained similar results.  



	Table 8. Estimation results from panel quantile regression model and panel fixed effects

	Variables
	Quantiles
	OLS

	
	10th
	25th
	50th
	75th
	90th
	Fixed Effects

	LEQ
	-3.8115
	***
	-2.4534
	***
	-1.1145
	***
	-1.0171
	***
	-1.5414
	***
	-1.8050
	***

	LTO
	-0.3777
	***
	-0.4672
	***
	-0.7054
	***
	-0.7346
	***
	-0.4867
	***
	-0.5076
	***

	LUR
	-0.6298
	***
	-0.6996
	***
	-1.2684
	***
	-1.8501
	***
	-3.3194
	***
	-0.8816
	***

	LGDP
	0.0820
	**
	0.0519
	**
	0.0204
	*
	0.0440
	**
	0.4165
	***
	-0.0136
	***

	LFR
	-2.2740
	***
	-1.9064
	***
	-1.5617
	***
	-1.6816
	***
	-2.137
	***
	-1.7677
	*

	Constant
	21.591
	***
	23.115
	***
	27.498
	***
	30.406
	***
	32.872
	***
	25.232
	***

	Pseudo R2
	0.795
	
	0.8831
	
	0.8802
	
	0.9019
	
	0.9089
	
	0.8661
	

	Notes: ***, **, * denote statistically significant at the 1%, 5%, and 10% levels, respectively; “L” denotes variables in natural logarithms.




5. Conclusion and policy implications

The aim of this study is to investigate the impact of export quality and fertility rate on the ecological footprint in a panel of 20 developing Asian countries. For this purpose, a quantile panel regression is used to identify the explanatory power of export quality and fertility rate on the ecological footprint. The study period covers 1990 to 2014 with respect to access to all data. The quantile panel approach is used because the relationship between the described variable (ecological footprint) and the explanatory variables (export quality index, trade openness, GDP per capita, urban population as a percentage of total population, and fertility rate) are nonlinear.
The quality of export products plays an important role in reducing the ecological footprint. However, as the quantile increases, the effect decreases. The urbanization variable reduces the ecological footprint and reduces environmental degradation for all quantiles. In addition, as the quantile increases, the effect becomes larger. GDP per capita leads to a deterioration in the quality of the environment because they intensify the ecological footprint. However, economic growth does the most damage to the environment in the quantile 90th. Finally, the variable fertility rate improves the environment. In addition, it has the greatest effect in quantile 10th, so that a one percent increase in fertility rate reduces about 2.274 percent of ecological footprint.

Ecological footprint shows the amount of human consumption of biological resources and waste production in different areas. Various factors affect the ecological footprint. Consumption patterns and lifestyles of individuals in a society play an important role in ecological footprint. Therefore, the people of a society should follow a commensurate lifestyle with environmental sustainability. Therefore, governments should implement policy measures in line with improving the quality of the environment, for which the authorities of developing countries should pay special attention to increasing the quality of export products. In addition, policymakers in developing countries need to adopt policies to increase fertility rates to improve the environment. The results of this study show that increasing urban infrastructure also helps to improve the environment, so policies should be directed towards promoting urbanization.
In addition to paying attention to domestic laws and policies, officials should also pay special attention to foreign policy. Governments must move towards open trade, and in this way increase the quality of their export products to increase their share of trade. In addition, use environmentally friendly technologies and renewable energy. In the studied countries, attention to the fertility rate is also very important for environmental sustainability.
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