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This study investigates the possibility of the Environmental Kuznets Curve (EKC) in four 
NORDIC nations (Denmark, Finland, Norway, and Sweden) while accounting for the role of 
globalization on their environments. This study utilized the recently developed Quantile 
Autoregressive Distributed Lag (Q-ARDL) model for the period of 1970Q1-2018Q4. The 
findings of this approach unveil the existence of the inverted EKC phenomenon for Denmark, 
Finland, and Norway in the long run while U-shaped EKC holds for Sweden. In addition, there 
is evidence that overall globalization improves the environment of the four Nordic countries in 
the short-run and long-run periods. Therefore, this study recommends that the government of 
these countries should continue to adopt energy-efficient environmental policies to promote a 
green growth environment. Also, the government should maintain and propagate the 
continuous improvement of green growth methods through the provision of cleaner energy 
projects. 
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Table 3: ARDL Estimation and Quantile Autoregressive Distributed Lag (Q-ARDL) Results for Denmark 
ARDL Estimation Results               
  �* �*  �GDP �GDP2 �GLOB �1 �1 �1 �1  

-29.255*** -0.045** 15.456*** -1.863*** -1.881*** -0.343*** 23.313*** -2.697*** -0.010 
(3.967) (0.020) (1.984) (0.242) (0.369) (0.076) (6.189) (0.766) (0.366) 

Quantile ARDL Estimation Results 
 Quantiles �*(	) �*(	) �GDP(	) �GDP2(	) �GLOB(	) �1(	) �1(	) �1(	) �1(	) 

0.05 -30.882*** -0.131** 16.757*** -1.962*** -3.455*** -0.022 22.274*** -2.569*** -0.084 
(5.174) (0.061) (2.588) (0.315) (0.481) (0.017) (6.233) (0.771) (0.365) 

0.10 -35.952*** -0.143** 19.124*** -2.274*** -2.989*** -0.028** 22.489*** -2.596*** -0.076 
(5.739) (0.064) (2.871) (0.349) (0.534) (0.010) (6.230) (0.771) (0.365) 

0.20 -35.365*** -0.232* 18.649*** -2.250*** -2.259*** -0.036*** 22.226*** -2.563*** -0.081 
(4.582) (0.119) (2.292) (0.279) (0.426) (0.011) (6.295) (0.779) (0.367) 

0.30 -30.847*** -0.333* 16.298*** -1.974*** -1.883*** -0.073*** 22.281*** -2.569*** -0.066 
(4.601) (0.159) (2.301) (0.280) (0.428) (0.019) (6.291) (0.778) (0.367) 

0.40 -30.479*** -0.429 15.965*** -1.956*** -1.354** -0.132*** 22.406*** -2.584*** -0.062 
(6.910) (0.319) (3.456) (0.421) (0.642) (0.033) (6.304) (0.780) (0.368) 

0.50 -34.844*** -0.430 18.180*** -2.221*** -1.555** -0.208*** 22.482*** -2.594*** -0.065 
(7.485) (0.343) (3.744) (0.456) (0.696) (0.067) (6.287) (0.778) (0.368) 

0.60 -18.618*** -0.450*** 10.045*** -1.203*** -1.530** -0.245*** 24.540*** -2.847*** 0.061 
(7.032) (0.119) (3.517) (0.428) (0.654) (0.103) (6.171) (0.764) (0.368) 

0.70 -10.784*** -0.468*** 6.032*** -0.716*** -1.194*** -0.258*** 25.601*** -2.977*** 0.108 
(3.843) (0.148) (1.922) (0.234) (0.357) (0.108) (6.190) (0.766) (0.370) 

0.80 -12.552*** -0.449*** 6.920*** -0.824*** -1.235*** -0.344*** 25.657*** -2.984*** 0.108 
(2.693) (0.118) (1.347) (0.164) (0.250) (0.118) (6.189) (0.766) (0.370) 

0.90 -15.686*** -0.447** 8.406*** -1.024*** -0.920** -0.356*** 24.897*** -2.891*** 0.083 
(4.497) (0.219) (2.249) (0.274) (0.418) (0.121) (6.187) (0.766) (0.370) 

0.95 -8.362 -0.468** 4.623 -0.585* -0.319 -0.405*** 24.222*** -2.807*** 0.062 
  (5.604) (0.219) (2.803) (0.341) (0.521) (0.125) (6.202) (0.768) (0.372) 
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Table 4: ARDL Estimation and Quantile Autoregressive Distributed Lag (Q-ARDL) Results for Finland 
ARDL Estimation Results 
  �* �*  �GDP �GDP2 �GLOB �1 �1 �1 �1  

0.065 -0.287*** 0.701 0.003 -2.064*** -0.062** -1.086 0.366 -2.346*** 
(2.748) (0.089) (1.433) (0.179) (0.195) (0.013) (4.808) (0.610) (0.395) 

Quantile ARDL Estimation Results 
 Quantiles �*(	) �*(	) �GDP(	) �GDP2(	) �GLOB(	) �1(	) �1(	) �1(	) �1(	) 

0.05 5.412 -0.183*** -1.974 0.360 -2.367*** 0.062 -2.697 0.571 -2.362*** 
(7.884) (0.032) (4.113) (0.513) (0.558) (0.041) (4.807) (0.610) (0.396) 

0.10 0.373 -0.185*** 0.673 0.024 -2.501*** 0.066 -3.108 0.621 -2.413*** 
(5.697) (0.037) (2.972) (0.370) (0.404) (0.043) (4.820) (0.612) (0.398) 

0.20 -0.078 -0.186*** 0.831 -0.016 -2.138*** 0.069 -3.371 0.651 -2.469*** 
(3.436) (0.042) (1.793) (0.223) (0.243) (0.035) (4.800) (0.609) (0.397) 

0.30 -3.535 -0.198*** 2.548 -0.246 -1.926*** -0.071 -2.320 0.516 -2.452*** 
(2.977) (0.053) (1.553) (0.194) (0.211) (0.046) (4.796) (0.608) (0.397) 

0.40 -1.606 -0.207*** 1.525 -0.116 -1.850*** -0.075 -1.745 0.445 -2.414*** 
(3.070) (0.055) (1.602) (0.200) (0.217) (0.051) (4.791) (0.608) (0.395) 

0.50 -2.127 -0.217*** 1.797 -0.148 -1.896*** -0.077 -1.350 0.396 -2.391*** 
(4.242) (0.058) (2.213) (0.276) (0.301) (0.046) (4.800) (0.609) (0.395) 

0.60 -2.914 -0.225*** 2.245 -0.194 -2.094*** -0.083*** -0.933 0.345 -2.354*** 
(4.518) (0.062) (2.357) (0.294) (0.320) (0.011) (4.820) (0.611) (0.396) 

0.70 1.731 -0.234*** -0.226 0.123 -1.947*** -0.094*** 0.963 0.108 -2.217*** 
(4.628) (0.073) (2.414) (0.301) (0.328) (0.026) (4.888) (0.619) (0.395) 

0.80 -1.785 -0.238*** 1.559 -0.111 -1.846*** -0.105*** 1.324 0.061 -2.229*** 
(3.071) (0.077) (1.602) (0.200) (0.218) (0.031) (4.914) (0.622) (0.395) 

0.90 -7.154 -0.242*** 4.406 -0.462 -2.147*** -0.116*** 1.018 0.098 -2.254*** 
(5.296) (0.082) (2.763) (0.344) (0.375) (0.037) (4.931) (0.624) (0.397) 

0.95 -13.454*** -0.255*** 7.717*** -0.871*** -2.439*** -0.123*** 1.033 0.095 -2.247*** 
  (4.521) (0.088) (2.358) (0.294) (0.320) (0.042) (4.993) (0.632) (0.400) 
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Table 5: ARDL Estimation and Quantile Autoregressive Distributed Lag (Q-ARDL) Results for Norway 
ARDL Estimation Results 
  �* �*  �GDP �GDP2 �GLOB �1 �1 �1 �1  

2.532 -0.018 -0.756 -0.003 0.746 -0.214*** -15.174* 1.924** 1.352* 
(3.442) (0.026) (1.500) (0.189) (0.710) (0.057) (7.959) (0.967) (0.773) 

Quantile ARDL Estimation Results 
 Quantiles �*(	) �*(	) �GDP(	) �GDP2(	) �GLOB(	) �1(	) �1(	) �1(	) �1(	) 

0.05 2.359 -0.039 -1.679 0.045 3.173*** -0.131 -16.116** 2.025** 1.243 
(2.525) (0.024) (1.100) (0.138) (0.521) (0.112) (7.846) (0.951) (0.760) 

0.10 4.311 -0.042* -2.733 0.168 3.421*** -0.146 -15.955** 2.007** 1.226 
(4.567) (0.023) (1.990) (0.250) (0.942) (0.124) (7.831) (0.950) (0.758) 

0.20 3.163 -0.041* -2.095 0.093 3.268*** -0.150 -16.242** 2.040** 1.236 
(5.392) (0.022) (2.349) (0.296) (1.113) (0.122) (7.843) (0.951) (0.759) 

0.30 3.096 -0.032 -1.555 0.060 2.028** -0.153** -15.398* 1.944** 1.273* 
(4.638) (0.025) (2.021) (0.254) (0.957) (0.071) (7.876) (0.956) (0.766) 

0.40 3.167 -0.025 -1.304 0.049 1.318 -0.177** -15.044* 1.905** 1.306* 
(4.876) (0.027) (2.124) (0.267) (1.006) (0.087) (7.924) (0.962) (0.770) 

0.50 -3.185 -0.010 1.964 -0.332 0.836 -0.184*** -15.331* 1.946** 1.412* 
(4.669) (0.026) (2.034) (0.256) (0.964) (0.059) (8.023) (0.975) (0.773) 

0.60 -4.593 -0.011 3.319* -0.457* -0.766 -0.197*** -16.626** 2.114** 1.564** 
(4.529) (0.033) (1.973) (0.248) (0.935) (0.068) (8.088) (0.984) (0.775) 

0.70 -1.770 -0.017 2.384 -0.319 -1.780** -0.204*** -17.079** 2.172** 1.619** 
(4.164) (0.028) (1.814) (0.228) (0.859) (0.071) (8.083) (0.983) (0.777) 

0.80 -1.564 -0.021 2.512 -0.319 -2.345* -0.212*** -17.696** 2.249** 1.660** 
(6.152) (0.035) (2.680) (0.337) (1.270) (0.079) (8.153) (0.992) (0.777) 

0.90 3.222 -0.027 0.658 -0.056 -3.605*** -0.223* -19.184** 2.421** 1.682** 
(5.103) (0.037) (2.223) (0.280) (1.053) (0.112) (8.653) (1.050) (0.780) 

0.95 2.954** -0.041 0.806 -0.069 -3.686*** -0.236* -19.551** 2.464** 1.684** 
(1.213) (0.029) (0.528) (0.066) (0.250) (0.114) (8.807) (1.068) (0.780) 
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Table 6: ARDL Estimation and Quantile Autoregressive Distributed Lag (Q-ARDL) Results for Sweden 
ARDL Estimation Results 

  �* �*  �GDP �GDP2 �GLOB �1 �1 �1 �1  

31.536*** -0.123*** -15.181*** 1.903*** -0.812** -0.004*** -16.669 2.280 1.783 
(5.633) (0.037) (2.890) (0.353) (0.348) (0.002) (17.077) (2.119) (1.103) 

Quantile ARDL Estimation Results 

 Quantiles �*(	) �*(	) �GDP(	) �GDP2(	) �GLOB(	) �1(	) �1(	) �1(	) �1(	) 

0.05 12.164 -0.116*** -5.199 0.680 -1.597** 0.103 -18.773 2.546 1.756 
(11.150) (0.036) (5.719) (0.699) (0.689) (0.113) (17.229) (2.138) (1.109) 

0.10 34.000*** -0.119*** -16.305*** 2.073*** -1.361* 0.117 -12.126 1.726 1.973* 
(11.464) (0.035) (5.881) (0.718) (0.709) (0.112) (16.904) (2.097) (1.090) 

0.20 28.540*** -0.120*** -13.763*** 1.728*** -0.738* -0.126 -12.867 1.807 1.862* 
(6.801) (0.037) (3.489) (0.426) (0.421) (0.102) (16.936) (2.101) (1.098) 

0.30 26.613*** -0.122*** -12.799*** 1.603*** -0.678* -0.132 -13.978 1.943 1.822* 
(6.349) (0.038) (3.257) (0.398) (0.393) (0.102) (16.976) (2.106) (1.101) 

0.40 27.342*** -0.125*** -13.068*** 1.636*** -0.803** -0.203* -18.231 2.473 1.735 
(6.156) (0.041) (3.158) (0.386) (0.381) (0.102) (17.169) (2.130) (1.108) 

0.50 30.344*** -0.128*** -14.633*** 1.824*** -0.604 -0.224** -18.534 2.508 1.728 
(6.011) (0.043) (3.084) (0.377) (0.372) (0.082) (17.197) (2.134) (1.110) 

0.60 32.566*** -0.132*** -15.757*** 1.969*** -0.637* -0.235*** -16.598 2.269 1.783 
(6.146) (0.046) (3.153) (0.385) (0.380) (0.072) (17.080) (2.119) (1.104) 

0.70 32.613*** -0.137*** -15.665*** 1.960*** -0.838* -0.256*** -20.085 2.705 1.726 
(7.259) (0.048) (3.724) (0.455) (0.449) (0.082) (17.289) (2.145) (1.110) 

0.80 33.578*** -0.141*** -16.218*** 2.021*** -0.624 -0.277*** -19.867 2.675 1.718 
(9.085) (0.051) (4.660) (0.569) (0.562) (0.092) (17.286) (2.145) (1.111) 

0.90 10.188 -0.144*** -3.949 0.552 -2.258* -0.310*** -17.284 2.371 1.849* 
(19.809) (0.053) (10.161) (1.241) (1.225) (0.102) (17.127) (2.126) (1.101) 

0.95 5.339 -0.147*** -1.296 0.267 -3.162** -0.311*** -9.942 1.470 2.102* 
(21.837) (0.062) (11.202) (1.368) (1.350) (0.103) (16.890) (2.095) (1.086) 
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