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. اتجاهات مؤشرات الاستثمار الأجنبي المباشر، التحويلات، والتلوث 3
 البيئي في مصر
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. منهج قياسي لتحليل العلاقة بين كل من التحويلات والاستثمار 4
 الأجنبي المباشر والتلوث البيئي:

𝑪𝑶𝟐𝒕 = 𝜸𝟎 + 𝜸𝟏 𝑬𝑵𝑮𝒕 + 𝜸𝟐 𝑭𝑫𝑰𝒕 + 𝜸𝟑 𝑹𝑬𝑴𝒕 + 𝒖𝟏,𝒕
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 ( فرد/ كيلوواط ساعة )نصيب الفرد من استهلاك الطاقة الأولية 

 (   طن متري للفرد)انبعاثات ثاني أكسيد الكربون 
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 𝑪𝑶𝟐𝒕

 𝑬𝑵𝑮𝒕

 𝑭𝑫𝑰𝒕

 𝑹𝑬𝑴𝒕
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𝑹𝑬𝑴𝒕
+ , 𝑭𝑫𝑰𝒕

+

𝑹𝑬𝑴𝒕
− , 𝑭𝑫𝑰𝒕

−

𝑹𝑬𝑴𝒕
+ , 𝑭𝑫𝑰𝒕

+𝑹𝑬𝑴𝒕
− , 𝑭𝑫𝑰𝒕

−

𝑹𝑬𝑴𝒕
+ = ∑ ∆𝑹𝑬𝑴𝒕

+ 𝒕
𝒊=𝟏 =  ∑ 𝐦𝐚𝐱( 𝑹𝑬𝑴𝒊 , 𝟎)𝒕

𝒊=𝟏         

𝑹𝑬𝑴𝒕
− = ∑ ∆𝑹𝑬𝑴𝒕

− 𝒕
𝒊=𝟏 =  ∑ 𝐦𝐢𝐧( 𝑹𝑬𝑴𝒊 , 𝟎)𝒕

𝒊=𝟏

𝑭𝑫𝑰𝒕
+ = ∑ ∆𝑭𝑫𝑰𝒕

+ 𝒕
𝒊=𝟏 =  ∑ 𝒎𝒂𝒙( 𝑭𝑫𝑰𝒊 , 𝟎)𝒕

𝒊=𝟏

𝑭𝑫𝑰𝒕
− = ∑ ∆𝑭𝑫𝑰𝒕

− 𝒕
𝒊=𝟏 =  ∑ 𝒎𝒊𝒏( 𝑭𝑫𝑰𝒊 , 𝟎)𝒕

𝒊=𝟏

∆ 𝑪𝑶𝟐𝒕 =  𝝎𝟏 + ∑ 𝜽𝟏𝒊∆𝑪𝑶𝟐𝒕−𝒊
𝒑
𝒊=𝟏 +  ∑ 𝜽𝟐𝒊∆ 𝑬𝑵𝑮𝒕−𝒊

𝒒
𝒊=𝟏 +

∑ 𝜽𝟑𝒊∆𝑭𝑫𝑰𝒕−𝒊
+𝒔

𝒊=𝟏 + ∑ 𝜽𝟒𝒊∆𝑭𝑫𝑰𝒕−𝒊
−𝒎

𝒊=𝟏 + ∑ 𝜽𝟓𝒊∆𝑹𝑬𝑴𝒕−𝒊
+𝒍

𝒊=𝟏 +
∑ 𝜽𝟔𝒊∆𝑹𝑬𝑴𝒕−𝒊

−𝒗
𝒊=𝟏 + 𝝉𝟏 𝑪𝑶𝟐𝒕−𝟏 + 𝝉𝟐 𝑬𝑵𝑮𝒕−𝟏 + 𝝉𝟑𝑭𝑫𝑰𝒕−𝟏

+ +

 𝝉𝟒𝑭𝑫𝑰𝒕−𝟏
− + 𝝉𝟓𝑹𝑬𝑴𝒕−𝟏

+ + 𝝉𝟔𝑹𝑬𝑴𝒕−𝟏
− + 𝜺𝒕

 (∆)

𝑹𝑬𝑴𝒕
+ , 𝑭𝑫𝑰𝒕

+𝑹𝑬𝑴𝒕
− , 𝑭𝑫𝑰𝒕

−

𝒑, 𝒒, 𝒔, 𝒎, 𝒍, 𝒗
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𝝉𝟏 = 𝝉𝟐 = 𝝉𝟑 =  𝝉𝟒 =

𝝉𝟓 = 𝝉𝟔 = 𝟎)

 

𝝉𝟏

 𝜽𝟏, 𝜽𝟐, 𝜽𝟑, 𝜽𝟒, 𝜽𝟓, 𝜽𝟔

𝝉𝟏, 𝝉𝟐, 𝝉𝟑, 𝝉𝟒, 𝝉𝟓, 𝝉𝟔(𝜺𝟏)

∆ 𝑪𝑶𝟐𝒕 =  𝝎𝟏 + ∑ 𝜽𝟏𝒊∆𝑪𝑶𝟐𝒕−𝒊
𝒑
𝒊=𝟏 +  ∑ 𝜽𝟐𝒊∆ 𝑬𝑵𝑮𝒕−𝒊

𝒒
𝒊=𝟏 +

∑ 𝜽𝟑𝒊∆𝑭𝑫𝑰𝒕−𝒊
+𝒔

𝒊=𝟏 + ∑ 𝜽𝟒𝒊∆𝑭𝑫𝑰𝒕−𝒊
−𝒎

𝒊=𝟏 + ∑ 𝜽𝟓𝒊∆𝑹𝑬𝑴𝒕−𝒊
+𝒍

𝒊=𝟏 +

∑ 𝜽𝟔𝒊∆𝑹𝑬𝑴𝒕−𝒊
−𝒗

𝒊=𝟏 + ∅𝑬𝑪𝑻𝒕−𝟏 + 𝜺𝒕

(𝑬𝑪𝑻𝒕−𝟏)(𝜱)
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𝑹𝑬𝑴𝒕
+ , 𝑭𝑫𝑰𝒕

+𝑹𝑬𝑴𝒕
− , 𝑭𝑫𝑰𝒕

−

 CO2 ENG FDI REM 

 Unit root tests of variables in levels 

Intercept -1.5569 -2.7416* -3.2621** -2.2032 

Trend and intercept -2.5983 -2.1602 -3.2142* -2.5352 

No trend and intercept 1.9487 0.2909 -1.9134* -0.7031 

 Unit root tests of variables in first difference 

Intercept -7.3370*** -1.6298* -5.9573*** -6.1111*** 

Trend and intercept -7.5065*** -2.4943* -5.8877*** -6.1501*** 

No trend and intercept -5.8896*** -1.7436* -6.0361*** -6.1869*** 
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- 

- 

    
95% Critical 

bounds 
 

95% Critical 

bounds 

Dependent 

variable 

Explanatory 

variables 
Specification T-statistic I(0) I(1) F-statistic I(0) I(1) 

∆(𝑪𝑶𝟐) 𝑬𝑵𝑮, 𝑭𝑫𝑰, 𝑹𝑬𝑴 ARDL(1, 1, 2, 1) -5.61*** -3.41 -4.16 9.12*** 4.45 5.56 

∆(𝑪𝑶𝟐) 
𝑬𝑵𝑮, 𝑹𝑬𝑴𝒕

+ , 𝑭𝑫𝑰𝒕
+, 

𝑹𝑬𝑴𝒕
− , 𝑭𝑫𝑰𝒕

− 

NARDL(2, 2, 0, 2, 3, 

3) 
-5.57*** -3.41 -4.52 8.13*** 3.57.45 4.92 
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 ARDL (1, 1, 2, 1) NARDL (2, 2, 0, 2, 3, 3) 

Panel (A) Coefficients 
Standard 

error 
Coefficients 

Standard 
error 

Short run coefficients     

𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕 -4.018*** 0.6408 -7.369*** 0.9599 

𝒕𝒓𝒆𝒏𝒅 0.009*** 0.0016 0.0010* 0.0005 

∆𝑬𝑵𝑮 -0.146 0.1850 0.3159* 0.1799 

∆𝑭𝑫𝑰 0.005* 0.0033   

∆𝑭𝑫𝑰𝒕−𝟏 -0.00584* 0.0034   

∆𝑹𝑬𝑴 0.0050* 0.0029   

∆𝑪𝟎𝟐𝒕−𝟏   0.2115** 0.1019 

∆𝑬𝑵𝑮𝒕−𝟏   -0.5570** 0.2213 

∆𝑭𝑫𝑰−   -0.0039 0.0048 

∆𝑭𝑫𝑰𝒕−𝟏
−    -0.0120** 0.0043 

∆𝑹𝑬𝑴+   0.0003 0.0041 

∆𝑹𝑬𝑴𝒕−𝟏
+    -0.0243*** 0.0047 

∆𝑹𝑬𝑴𝒕−𝟐
+    -0.02437*** 0.0051 

∆𝑹𝑬𝑴−   0.02481*** 0.0051 

∆𝑹𝑬𝑴𝒕−𝟏
−    -0.00537 0.00513 

∆𝑹𝑬𝑴𝒕−𝟐
−    0.01689*** 0.00409 

ECTt-1 -0.8963*** 0.1418 -0.807*** 0.1424 

Panel B     

Long run coefficients     

ENG 0.532*** 0.101 0.7836*** 0.1612 

FDI 0.017*** 0.0043   

REM
 

-0.00019 0.0031   

FDI
 + 

  0.0125*** 0.0039 

FDI
 - 

  0.0127*** 0.0044 

REM
 + 

  0.0219** 0.0088 

REM
 - 

  0.0129* 0.0065 

Diagnostic tests   

Breusch-Godfrey 
Serial correlation test 

𝛘𝟐(𝟐) = 𝟎. 𝟓𝟏 
P value (0.77) 

𝛘𝟐(𝟐) = 𝟒. 𝟒𝟓 
P value (0.11) 

Breusch- Pagan 
Heteroskedasticity 

test 

𝛘𝟐(𝟗) = 𝟏𝟏. 𝟔𝟓 
P value (0.23) 

𝛘𝟐(𝟏𝟖) = 𝟏𝟒. 𝟏𝟐 
P value (0.72) 

Ramsey 
Functional form 

test 

F (1,31) = 0.16 
P value (0.68) 

F (1,20) = 3.45 
P value (0.14) 

Jarque-Bera 
Normality test 

Jarque-Bera = 2.26 
P value (0.32) 

Jarque-Bera = 2.44 
P value (0.29) 
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Null hypothesis  

Symmetric effect of FDI on CO2 
𝛘𝟐(𝟏) = 𝟎. 𝟎𝟎𝟏 

P value (0.97) 

Symmetric effect of REM on CO2 
𝛘𝟐(𝟏) = 𝟒. 𝟔𝟏 

P value (0.03) 
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 لخلاصة والتوصيات. ا5
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