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Öz Abstract 
Bu araştırmada, -(yanıcı ve yanıcı olmayan) alternatif enerji 
tüketimi ve işçi dövizleri de dâhil olmak üzere- çevresel 
bozulmanın belirleyicilerinin Mısır’daki Ekolojik Ayak 
İzi’ni nasıl etkilediği 1977-2014 dönemi için 
incelenmektedir. Seçilmiş olan değişkenler arasında eş-
bütünleşme olduğu teyit edildikten sonra uzun ve kısa 
dönem katsayıları, gecikmesi dağıtılmış otoregresif model 
yöntemiyle tahmin edilmiştir. Uzun dönem sonuçlarına göre 
Mısır’da Çevresel Kuznets Eğrisi Hipotezi geçerli değildir; 
çünkü gelirin Ekolojik Ayak İzi üzerinde U-tipi bir etkiye 
sahip olduğu bulunmuştur. Bunun yanında fosil yakıt 
tüketimi ve finansal kalkınma, uzun dönemde, Ekolojik 
Ayak İzi’ni arttırmaktadır. Ek olarak, uzun dönemde, yanıcı 
olmayan alternatif enerji kullanımının Ekolojik Ayak İzi’ni 
etkilemediği; fakat yanıcı alternatif enerji tüketiminin ve 
ticari küreselleşmenin Ekolojik Ayak İzi’ni azalttığı tespit 
edilmiştir. Son olarak Mısır’a gönderilen işçi dövizlerinin 
hem kısa dönemde hem de uzun dönemde Mısır’ın Ekolojik 
Ayak İzi’ni arttırdığı gözlenmiştir. Bu bulgularla uyumlu 
olarak bazı politika önerileri ileri sürülmüştür. 
 
 

This research examines how the determinants of 
environmental degradation -including (combustible and 
non-combustible) alternative energy consumption and 
remittance inflows- impact Egypt’s ecological footprint for 
the 1977-2014 period. After confirming the co-integration 
among the selected variables, the short-run and the long-run 
coefficients are estimated by the autoregressive distributed 
lag method. The long-term findings indicate that the 
environmental Kuznets curve hypothesis is not accepted for 
Egypt, as income has a U-shape impact on ecological 
footprint. Moreover, fossil-fuel consumption and financial 
development worsen ecological footprint in the long-run. In 
addition, while non-combustible alternative energy 
utilization does not significantly impact ecological footprint 
in Egypt, combustible alternative energy usage and trade 
globalization decrease it in the long-run. The results further 
reveal that remittance inflows to Egypt increase ecological 
footprint in both the short-run and the long-run. Pursuant to 
the findings, some policy conclusions and suggestions are 
propounded. 
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Tüketimi, İşçi Dövizleri, Zaman Serisi Analizi, Mısır. 
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   In this section, the values regarding GDP, FDI, and remittances are based on the data from World Bank (2018); the facts about 
CO  emissions and ecological footprint are acquired from BP Statistical Review of World Energy (2017) and Global Footprint 
Network (2018), respectively. The documentation in relation to SDS–Egypt’s vision 2030 can be downloaded from
https://www.unescwa.org/
(Accessed on 30.06.2022).
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3

3   This review primarily surveys the studies on Egypt. More detailed reviews on environmental pollution and its determinants 
can be found in Mardani et al. (2019); Sarkodie and Strezov (2019); Shahbaz and Sinha (2019). For the income-energy 
nexus, Omri (2014) and Ozturk (2010) provide detailed surveys.
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(absolute) value than the UB critical value which is provided by Pesaran et al. (2001), then it can be 
concluded that the co-integration exists. Besides the critical values that are provided by Pesaran et al. 
(2001), this study also uses the critical values for the finite samples that are calculated by Kripfganz and 
Schneider (2020) for both F- and t-tests. Kripfganz and Schneider (2020) claim that their critical values 
are more improved and more accurate for finite-samples and do not propose any restrictions on the 
number of variables that are included in the co-integrating equation [for more details, see Kripfganz and 
Schneider (2020)]. 

Subsequent to the co-integration analysis and estimation of the long-term effects, the following 
ECM is to be estimated to obtain the short-run estimates and the error correction term’s (ECT) 
coefficient: 

ΔlnEFIt = φ0 + ∑ φ1i

a

i=1
ΔlnEFIt−i + ∑ φ2iΔlnGDPt−i

b

i=0
+ ∑ φ3iΔ(lnGDPt−i)2

c

i=0
+ ∑ φ4iΔlnFFt−i

d

i=0
+

∑ φ5iΔlnNCAEt−i

e

i=0
+ ∑ φ6iΔlnCAEt−i

f

i=0
+ ∑ φ7iΔlnTGt−i

g

i=0
+

∑ φ8iΔlnFDt−i

m

i=0
+ ∑ φ9iΔlnREMt−i

o

i=0
+ δECTt−1 + et (3)

 

 

In Equation (3), Δ shows the first difference, φ0 is a constant, and parameters φi for i=1,…,9 
represent the short-run coefficients. a, b, c, d, e, f, g, m, and o present the optimal lag lengths.  Moreover, 
the coefficient of the ECT (δ) shows how long it takes to reach the long-run equilibrium, given a short-
term deviation. Also, the coefficient of the ECT should be significant and negative. 

3. RESULTS AND DISCUSSION 
Prior to examining whether the selected time series are co-integrated, their stationarity properties 

should be observed. The results of the ADF, PP, and KPSS tests are reported in Table 1. They imply 
that all the variables become stationary in their first differences. As all the time series in the model are 
I(1), the existence of co-integration among them can be tested. 

Table 1. ADF, PP, and KPSS Unit-root Tests Results 
 ADF test PP test KPSS test 

Variables t-statistic p-value t-statistic p-value LM-statistic 
lnEFI -2.6532 (0) 0.2607 -2.7250 (1) 0.2330 0.1504** 

lnGDP -2.7371 (1) 0.2287 -2.4058 (3) 0.3707 0.1817** 
lnFF -2.8801 (0) 0.1802 -2.8106 (1) 0.2027 0.1930** 

lnNCAE -2.7209 (1) 0.2347 -1.9050 (1) 0.6318 0.3329*** 
lnCAE -1.8542 (0) 0.6576 -1.8478 (1) 0.6609 0.1996** 
lnTG -2.5782 (0) 0.2918 -2.6414 (1) 0.2655 0.1261* 
lnFD -0.8122 (2) 0.9552 -0.8678 (2) 0.9492 0.3852*** 

lnREM -2.2032 (0) 0.4739 -2.2032 (0) 0.4739 0.3071*** 
ΔlnEFI -5.9034 (0)*** 0.0000 -5.9045 (1)*** 0.0000 0.0971 
ΔlnGDP -4.0536 (0)*** 0.0033 -4.0993 (2)*** 0.0029 0.2842 
ΔlnFF -3.5543 (0)** 0.0120 -3.5543 (0)** 0.0120 0.3078 

ΔlnNCAE -4.2596 (1)*** 0.0019 -4.3741 (7)*** 0.0014 0.2628 
ΔlnCAE -5.6781 (0)*** 0.0000 -5.7067 (2)*** 0.0000 0.3122 
ΔlnTG -6.7069 (0)*** 0.0000 -6.7513 (3)*** 0.0000 0.0616 
ΔlnFD -6.0033 (2)*** 0.0000 -6.0473 (3)*** 0.0000 0.3317 
ΔlnREM -5.8579 (0)*** 0.0000 -6.1018 (8)*** 0.0000 0.1043 
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Notes: Δ shows the 1st difference. ** and *** imply significance at 5% and 1% levels. Values in the parentheses show the selected lag-
length and bandwidth for ADF and PP tests, respectively. SIC is employed for the ADF test’s lag selection. Newey-West procedure is 
used for the PP test’s bandwidth selection. For the KPSS test, quadratic spectral kernel estimation method is employed.  
Test equations include trend and constant in levels and only constant in the first differences. 
The ADF test critical values for constant & trend model specification:  -4.2268 (1%), -3.5366 (5%). 
The ADF test critical values for constant model specification: -3.6268 (1%), -2.9458 (5%). 
The PP test critical values for constant & trend model specification:  -4.2268 (1%), -3.5366 (5%). 
The PP test critical values for constant model specification: -3.6267 (1%), -2.9458 (5%). 
The KPSS test critical values for constant & trend model specification: 0.216 (1%), 0.146 (5%), 0.119 (10%).  
The KPSS test critical values for constant model specification: 0.739 (1%), 0.463 (5%), 0.347 (10%). 

The results for co-integration, namely the ARDL bounds F- and t-tests, are displayed in Table 2. 
The calculated F-statistic (5.3479) is higher than the 1% UB (asymptotic) critical value of PSS (2001) 
and is also higher than  the 5% UB critical (finite) value calculated by Kripfganz and Schneider (2020). 
These results prove that the null hypothesis of no co-integration can be rejected. Moreover, in absolute 
values, the calculated t-statistic (-6.1621) exceeds the 1% UB critical values which are proposed by 
Kripfganz and Schneider (2020) and Pesaran et al. (2001). These results also show that the variables are 
co-integrated. Overall, both F-test and t-test show that the time series are co-integrated. In the next steps, 
the short-run (SR) and the long-run (LR) effects of income, income squared, fossil-fuel, (combustible 
and non-combustible) alternative energy consumption, trade globalization, financial development, and 
remittance inflows on ecological footprint can be estimated. 

Table 2.  Bounds Tests for Co-Integration 

F-statistic = 5.3479** / t-statistic = -6.1621*** 

n=38, k=8 

 %5 %1 

Optimal lags 

(1, 0, 1, 0, 0, 0, 1, 0, 1) 

LB 

F-stat. / t-stat. 

UB 

F-stat. / t-stat. 

LB 

F-stat. / t-stat. 

UB 

F-stat. / t-stat. 

PSS (2001) asymptotic CVs 2.22 / -2.86 3.39 / -4.72 2.79 / -3.43 4.1 / -5.37 

Kripfganz & Schneider (2020) 
finite CVs 2.709 / -2.861 4.294 / -4.718 3.844 / -3.643 5.914 / -5.721 

Notes: ** and *** mean significance at 5% and 1% levels. n is the number of observations, and k shows the number of regressors. LB, 
UB: Lower-Bound, Upper-Bound. CVs: Critical values. 

Table 3 reports the LR (panel 3A), the SR (panel 3B), and the diagnostic tests (panel 3C) results 
for the ARDL method. Panel 3A of Table 3 presents that the coefficients’ signs for income and income 
squared are negative and positive. Moreover, these coefficients are significant. Contrary to the EKC 
hypothesis, this finding shows that income’s impact on environmental degradation (ecological footprint) 
shows a U-shape pattern. In short, the EKC hypothesis is not validated in the LR in Egypt for the sample 
period. This finding agrees with the evidence shown by Abdou and Atya (2013); Arouri et al. (2012); 
El-Aasar and Hanafy (2018); Ibrahiem (2016); Onafowora and Owoye (2014), while it contradicts the 
findings of Omri et al. (2015) and partially agrees with the findings in Al-Ayouty et al. (2017) 
concerning the case of Egypt. The U-shape pattern may indicate that the policy makers in Egypt cannot 
solve the environmental degradation problem only by focusing on boosting the income levels. More 
comprehensive approaches should be defined and applied. 

As expectedly, in the LR, the effect of fossil-fuel consumption on environmental degradation is 
positive. For instance, a 1% increase (decrease) in fossil-fuel consumption approximately corresponds 
to a 0.24% increase (decrease) in ecological footprint. However, the effect of non-combustible 
alternative energy consumption is negative but insignificant, and the impact of combustible alternative 
energy consumption is negative on environmental degradation in the LR. For example, a 1% increase in 
the share of combustible alternative energy (such as biomass and waste) in the total energy use, on 
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average, can result in a 0.45% decrease in environmental degradation. The significant negative effect of 
combustible alternative energy use on the environmental pollution supports the results of Bilgili et al. 
(2017), Katircioglu (2015), and Shahbaz, Balsalobre-Lorente, et al. (2019) and contradicts the evidence 
provided by Ahmed et al. (2016). The finding which shows that the impact of non-combustible 
alternative energy (such as hydro, solar, and wind) consumption is insignificant agrees with the findings 
of Al-Mulali et al. (2015) and Long et al. (2015). The findings regarding the LR impact of energy use 
on environmental deterioration in Egypt provide important evidence that should not be overlooked when 
implementing policies. First, non-renewable energy sources should be substituted with alternative 
energy sources. Second, besides considering to improve its efficiency, the non-combustible alternative 
energy’s share in the total mix should be raised so that its impact on the environment can turn out to be 
significant in Egypt. Last but not least, combustible alternative energy sources (biomass and waste) 
should be utilized, as they can be more effective than their non-combustible counterparts in combating 
environmental degradation in the LR in Egypt. 

Trade globalization negatively affects Egypt’s ecological footprint in the LR. To exemplify, a 1% 
increase (decrease) in trade globalization index, all else the same, can result in a 0.28% decrease 
(increase) in environmental degradation in Egypt in the LR. This result supports the evidence provided 
by Abdouli and Hammami (2018) and Ibrahiem (2016), yet disagrees with the results in El-Aasar and 
Hanafy (2018); Omri et al. (2015); and Ozturk et al. (2016) for the particular case of Egypt. This 
evidence indicates that environmental degradation can be curbed not only by increasing Egypt’s trade 
volume, but also by increasing the number of Egypt’s trading partners. This may accelerate the transfer 
of newer and environmentally friendly technology. This can be achieved by integrating the Egyptian 
economy more into the regional and/or global unions and organizations. 

The developments in financial sectors aggravate ecological footprint in Egypt in the LR. A 1% 
positive (negative) change in domestic credit to private sector, ceteris paribus, corresponds to a 0.15% 
positive (negative) change on average in ecological footprint in Egypt. Nonetheless, this finding 
challenges the evidence in Al-Mulali, Solarin, and Ozturk  (2016); de Souza et al. (2018); Omri et al. 
(2015). This finding indicates that financial sectors and instruments are utilized in a way that worsen the 
environmental conditions in Egypt in the LR. How financial resources are used should be re-considered 
in Egypt so that they can be employed to help reducing environmental deterioration in the LR. 

Remittance inflows, as expected, damage the environment not only in the LR, but also in the SR 
as well (see Panel 3B in Table 3). Results indicate that a 1% increase in remittance inflows corresponds 
to a 0.09% increase in the LR (and to a 0.04% increase in the SR) in environmental degradation. This 
finding supports the expectations and results in the majority of studies summarized in this research, yet 
repudiates the  findings in Sharma et al. (2019). Their findings, contrary to their expectations, show that 
remittances to Nepal decrease CO2 emissions in the LR and do not (significantly) impact pollution in 
the SR. This is not the case for Egypt, as our findings show that remittances are harmful to the 
environment in both the LR and the SR. The error correction term’s coefficient is, as it should be, 
significant and negative (see Panel 3B in Table 3). 

Table 3’s Panel 3C is dedicated to the diagnostics. And the results of these tests show that our 
model does not contain any econometric issues that would adversely affect our estimation results. 
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Table 3. ARDL Estimation Results 
3A) LR results 
Regressors Coefficient t-statistic p-value 

lnGDP -10.1371*** -3.6534 0.0013 

(lnGDP)2 0.6667*** 3.7239 0.0011 

lnFF 0.2439** 2.5470 0.0177 

lnNCAE -0.0126 -0.1465 0.8847 

lnCAE -0.4451** -2.3832 0.0254 

lnTG -0.2775*** -3.2223 0.0036 

lnFD 0.1527*** 3.1982 0.0039 

lnREM 0.0939** 2.6401 0.0143 

3B) SR results 

Regressors Coefficient t-statistic p-value 

Constant 34.8233*** 8.0107 0.0000 

(lnGDP)2t 0.6542*** 8.5041 0.0000 

lnTGt -0.0484 -1.3133 0.2015 

lnREMt 0.0404** 2.3952 0.0248 

ECTt-1 -0.8921*** -8.0109 0.0000 

3C) Diagnostics test value p-value 
BG Serial Corr. LM 2.1613 0.3394 

Ramsey functional form 2.1250 0.1584 
J-B Normality 0.9653 0.6171 
ARCH Heteroscedasticity 1.9565 0.3760 
BPG Heterosced. 18.3506 0.1055 
CUSUM/CUSUMSQ Stable Stable 
R2 / Adjusted R2 0.9830 / 0.9746 
F-statistic 115.9371*** 

Notes: ** and *** indicate significance at %5 and 1% levels, respectively. BG, BPG, and J-B are Breusch-Godfrey, Breusch-Pagan-
Godfrey and Jarque–Bera, respectively. LR: Long-run, SR: Short-run. 

 

CONCLUSION 
This research studies the effects of income, income squared, fossil-fuel consumption, 

(combustible and non-combustible) alternative energy use, financial development, trade globalization, 
and remittance inflows on environmental degradation (ecological footprint) in Egypt for the 1977-2014 
period. The long-run ARDL results show that the EKC hypothesis is not valid in Egypt because the 
impact of income on ecological footprint has a U-shaped pattern. Moreover, in the LR, the impacts of 
fossil-fuel use and financial development are positive, while the effects of consuming combustible 
alternative energy and trade globalization are negative on environmental degradation. Additionally, both 
the SR and the LR effects of remittance inflows on environmental degradation are positive showing that 
remittances to Egypt are harmful to its environment. 
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According to the findings, several policy suggestions can be put forward. First, energy subsidies 
should definitely be abandoned in Egypt because these subsidies impose a burden on the economy, 
crowd-out growth enhancing public spending, discourage private investment in energy sector, depress 
incentives to develop projects on alternative energy and/or energy efficient technologies, and can cause 
excessive consumption of various non-renewable energy sources (Bauer et al., 2013). By incrementally 
relinquishing non-renewable energy subsidies, investment in alternative energy sources would gain 
momentum, and their share in energy mix would eventually increase. Furthermore, remittance receiving 
households in Egypt would be forced to make more energy efficient choices when it comes to how to 
spend the remittances that they receive. This would also curb the negative impact of remittance inflows 
on environmental degradation. 

Second, Egyptian authorities should not overlook the importance of combustible alternative 
energy sources in solving the environmental degradation problem. Our findings indicate that 
combustible alternative sources (such as biomass and waste) can significantly contribute to reducing 
pollution, compared to its non-combustible counterparts (such as hydro, wind, and solar) in the long-
run. Combustible alternative energy sources should definitely be in Egypt’s energy mix because non-
combustible alternative energy sources, especially hydro, are utilized to a great degree in Egypt, and 
large scale projects on non-combustible alternative energy sources require high level of financing 
(Mansour, 2015). Biomass plants and projects may require lower level of financing, as they can also be 
executed at smaller scales. Also, granting credits with lower interest rates or loans for such projects may 
also limit the financial development’s worsening effect on environmental pollution. Additionally, given 
that non-renewable energy subsidies are discarded, this can crowd-in the private sector to get involved 
in such projects. Last but not least, instead of substituting a non-renewable energy source (such as oil) 
with another non-renewable source (such as coal), Egyptian policymakers should mainly focus on 
deploying Egypt’s alternative energy sources to increase Egypt’s energy security. Relying on non-
renewable sources, as our findings indicate, would just worsen the environment further in Egypt. 

Third, non-combustible alternative energy sources do not significantly affect environmental 
deterioration in Egypt in the LR. This can happen due to the possibilities such as non-combustible 
alternative energy sources are not efficiently utilized and/or the consumption of these sources has not 
yet reached the desired levels. To overcome these problems, the SDS: Egypt vision 2030 goals regarding 
the energy efficiency and increasing renewables’ share in total electricity production should be strictly 
followed, and necessary changes to it should be implemented in detail to finance projects on energy 
efficiency and alternative energy. 

Fourth, Egyptian officials should integrate the Egyptian economy into the world economy more 
not only by increasing Egypt’s trade volume but also by diversifying its trading partners as well. In this 
respect, Egypt can have more trading partners by taking up more active roles in various unions and 
organizations (such as African Union). Also, the ties with the European Union (EU) should be 
strengthened up by following the EU standards and by increasing the relations with the EU countries. 
This would also help Egypt to find more funding to execute more projects on green technology and 
energy efficiency. 

Finally, remittance inflows worsen the environmental conditions both in the SR and in the LR. 
This indicates that Egyptian policymakers should take necessary measures to limit Egyptian households’ 
reliance on remittance inflows. This can be achieved by ensuring political and economic stability, 
democracy, and creating an investment friendly environment in Egypt. Such an approach can attract 
more foreign investments, create more job opportunities, and ultimately stop Egyptian workers from 
moving abroad. Further, investments in environmentally friendly or energy efficient projects by 
remittance receiving households should be encouraged and rewarded via reduced financial costs and tax 
incentives. As financial development and remittance inflows may also be closely linked, such a policy 
would also ease the financial constraints faced by these households. 

Further research should focus on other developing countries that receive high amounts of 
remittances and examine whether remittance inflows have similar impacts on these countries’ 
environments. Also, the potential of non-combustible alternative energy sources in combating the 
environmental problems in developing countries should also be investigated further. Lastly, newer 
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more foreign investments, create more job opportunities, and ultimately stop Egyptian workers from 
moving abroad. Further, investments in environmentally friendly or energy efficient projects by 
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methods which, for instance, consider asymmetric effects and/or causalities can be employed in future 
studies to examine the asymmetric linkages between environmental degradation and its drivers. 
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Table A1. Descriptive statistics and correlation matrix 

Descriptive statistics 

Variables EFI GDP FF NCAE CAE TG FD REM 

Mean 1.575 1798.948 24.600 2.957 3.331 52.039 34.005 7.418 
Median 1.507 1686.398 24.178 2.653 3.268 51.799 29.842 6.372 

Maximum 2.024 2608.375 38.305 6.245 6.102 74.852 54.931 14.583 
Minimum 1.094 1038.841 10.366 1.628 2.079 39.601 13.181 2.857 
Std. Dev. 0.268 483.975 7.121 1.289 1.045 7.709 12.083 3.327 
Skewness 0.218 0.3411 -0.104 1.379 0.959 0.618 0.4576 0.478 

Kurtosis 2.162 1.989 2.596 3.9507 3.519 3.343 1.9993 2.021 

Correlation matrix 

EFI 1        

GDP 0.969 1       

FF 0.961 0.967 1      

NCAE -0.832 -0.822 -0.901 1     

CAE -0.923 -0.908 -0.952 0.964 1    

TG -0.166 -0.219 -0.225 0.078 0.090 1   

FD 0.496 0.479 0.466 -0.515 -0.585 -0.071 1  

REM -0.573 -0.613 -0.573 0.478 0.549 0.328 -0.781 1 
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Figure A1. Graphs for the CUSUM and CUSUM of squares tests 
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