
FROM ENERGY CONSUMPTION TO A SUSTAINABLE FUTURE: DETERMINING 
HOUSEHOLD NATURAL GAS EXPENDITURE DYNAMICS WITH THE DOUBLE-

HURDLE CENSORED MODEL

1

1

ORCID ID: https://orcid.org/0009-0008-7047-673X 

Abdulbaki 2

2

ORCID ID: https://orcid.org/0000-0001-5946-0915

hane reislerinin sosyo-

-

-

Anahtar Kelimeler: CO2

ABSTRACT

The acceleration of the urbanization process has profound and difficult-to-reverse effects on the natural 
environment. Environmental degradation caused by human activities has reached a critical level, 
particularly within the framework of climate change, leading to devastating consequences for 
ecosystems. This study aims to comprehensively analyze the effects of the socio-demographic and 



economic characteristics of households and household heads on the probability of natural gas 
expenditure, as well as on conditional and unconditional expenditure levels. In this context, an extensive 
dataset covering 11,296 households, obtained from the Household Budget Survey conducted by the 
Turkish Statistical Institute (TURKSTAT) between January 1 and December 31, 2022, was utilized. 
During the analysis process, a residual-dependent bivariate Double-Hurdle Censored Model was applied 
for an in-depth evaluation. The findings reveal that the socio-economic profiles of household heads and 
households play a decisive role in natural gas consumption tendencies and conditional and unconditional 
expenditure levels. Specifically, factors such as the marital status of the household head (being married 
or widowed), the type of residence (semi-detached house or other housing types), the proximity of the 
residence to banks and healthcare centers, the total weekly household expenditure, the age of the 
building, the number of rooms, and the size of the residence significantly increase both the probability 
of natural gas expenditure and the amount spent. These results indicate that households with these 
profiles tend to have higher natural gas consumption, thereby increasing carbon emissions and posing a 
significant risk to environmental sustainability. This study has developed applicable and effective 
recommendations for policymakers in light of the identified variables. To reduce the environmental 
pressure of urbanization and ensure more sustainable energy management, the study emphasizes the 
necessity of promoting the transition to green energy, implementing regulations that enhance energy 
efficiency, and adopting environmentally friendly policies. The findings of this study serve as a guide 
for shaping sustainable urbanization and energy policies, contributing significantly to efforts to build an 
environmentally conscious future.

Keywords: CO2, Natural Gas, Emission, Green product, Household, Expenditure, Turkiye, 
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Ortalama (Std. Sapma) VIF

221.950 (256.566) -

1946 - 0.345 (0.475) -

1965 - 0.338 (0.473) 2.217

1981 - 0.318 (0.466) 3.327

Zorunlu sigorta
0

0.831 (0.375) -

0.118 (0.322) 1.320

0.051 (0.221) 1.078

0.050 (0.218) -

Evli 0.785 (0.411) 4.950

0.056 (0.230) 2.277

Dul 0.109 (0.312) 4.010

0.358 (0.479) -

0.607 (0.488) 2.770

0.036 (0.185) 1.610

halde 0
0.116 (0.320) -

0
0.388 (0.487) 3.331

Lise Lise mezunu ise 1, aksi halde 0 0.141 (0.348) 2.482

halde 0
0.184 (0.388) 3.138

halde
0

0.171 (0.376) 3.519

0.303 (0.459) -

0.118 (0.322) 1.375

k

0.580 (0.494) 2.586

0.123 (0.328) -

Ev sahipleri 0.612 (0.487) 3.071

0.265 (0.441) 2.488

Cinsiyet 0.750 (0.433) 1.864

0.518 (0.500) 2.758

0.069 (0.253) 1.229

Kira geliri 0.107 (0.309) 1.409

0.738 (0.440) 3.851



0.589 (0.492) 2.388

0.727 (0.445) 4.046

0.711 (0.453) 3.911

0.750 (0.433) 3.190

0.522 (0.500) 1.145

0.066 (0.248) 1.105

0.432 (0.495) 1.360

0.060 (0.238) 1.116

0.140 (0.347) 1.261

0.069 (0.254) 1.132

0.219 (0.414) 1.172

0
0.573 (0.495) 1.131

0.484 (0.556) 1.377

1.136 (0.902) 2.087

0.137 (0.401) 1.410

0.216 (0.501) 1.269

1.80 2(1.376) 2.185

B 24.924 (16.100) 1.344

109.387 (31.702) 1.198

8.012 (1.895) 2.452

3.285 (1.036) 1.455

0.965 (1.028) 2.231

2550.683 (1770.136) 1.583



Karar Denklemi

       Std.hata Std.hata

Bebek pa         -0.848          0.544  -233.386*** 38.116

         0.029 0.180  -9.025 11.188

         0.292 0.237   -37.120*** 13.617

         0.348** 0.165 -48.975*** 14.334

         0.094 0.216   -31.544* 17.604

Evli         -0.276  0.376  82.599*** 19.042

        -0.280              0.430                       19.782 23.809

        -0.124 0.396 49.409** 23.632

         0.014 0.193   -12.523 10.475

         0.160 0.311  -32.785 23.926

         0.046 0.168   -2.774 15.046

Lise          0.187 0.237  -21.156 17.488

        -0.324  0.247    -10.331 17.299

         0.052 0.350     -19.858 18.063

         0.036 0.178 35.975*** 13.219

         0.553*** 0.183  66.268*** 11.321

Ev sahipleri         -0.031 0.215  15.505 11.798

       -0.012  0.213 -5.515 12.895

Cinsiyet          0.074 0.186  5.025 11.273

         0.179 0.206  -23.328**         9.236

        -0.526** 0.224 -25.320 15.509

Kira geliri                                      -0.187  0.293 -13.338 11.465

         0.848*** 0.316   -43.577*** 16.359

        -0.679*** 0.263  41.627*** 11.102

        -0.133  0.294 6.110 16.802

        -0.158  0.292  40.360** 16.221

        -0.172   0.231 -2.585 15.571

        -0.132  0.126  1.144        7.515

        -0.453  0.339    -38.739*** 13.802

        -0.662*** 0.165  13.863*         8.078

         0.089 0.713   -9.816 15.083

        -0.306     0.331 -8.505 10.686

        -0.363  0.337 1.388 14.063

         0.172 0.213  -22.131**         8.990

         0.395*** 0.135  -12.774*         7.657

         0.003*** 0.000  0.003         0.002   

        -0.410*** 0.133 - -

        -0.178** 0.085 - -

        -0.188  0.134 - -



Ortalama
Std. hata Std. hata Std. 

hata
     -0.797 1.076 -4.154 5.115       -5.516 6.853
     -2.766** 1.334 -15.700** 6.171     -20.537** 8.292
     -3.902*** 1.354 -20.578*** 6.132     -27.178*** 8.243
     -2.889* 1.685 -14.303* 7.728     -19.097* 10.382

Evli       7.567*** 1.950 36.648*** 8.105      48.864*** 10.903
      0.849 2.353 7.320    11.094        8.975 14.759
      4.302** 2.158 23.810**    11.426      31.448** 15.086
     -1.195 1.051 -6.006 4.885       -8.037 6.574
    -2.815 2.287 -14.396    10.436     -19.124 14.048

     -0.116 1.338 -0.987 6.821       -1.218 9.062
Lise      -1.517 1.635 -8.784 7.808     -11.458 10.477

     -2.252 1.626 -7.755 7.761     -11.171 10.268
ersite      -1.815 1.837 -9.175 8.210     -12.232 11.070

      3.631*** 1.148 18.220*** 6.280 24.521*** 8.289
      8.692*** 1.110 36.360*** 5.103 50.822*** 6.876

Ev sahipleri       1.438 1.195 7.288 5.466         9.726 7.368
-0.590 1.238 -2.774 5.875    -3.756 7.868

Cinsiyet       0.761 1.099 3.033 5.166 4.252 6.925
-1.686* 1.011       -9.935** 4.366 -12.914** 5.933
-4.654*** 1.495    -16.833** 6.699 -23.776*** 8.805

Kira geliri -2.017 1.368 -7.984 5.368 -11.145 7.329

merkezlerine 
-0.837 1.711 -13.915* 7.886 -15.608 10.397

      1.803 1.188 14.737*** 5.098 18.459*** 6.821
      0.152 1.645 1.931 7.700      2.298 10.348

      3.541** 1.629 18.127** 7.225 24.115** 9.763

     -0.844 1.453 -2.597 7.165     -3.879 9.577

olanlar
     -0.349 0.731 -0.492 3.466     -0.975 4.638

     -5.689*** 1.756 -22.319*** 6.371 -30.812*** 8.597
-1.243 0.864 0.903 3.827     -0.503 5.000

Gazete okuma -0.681 2.439 -4.062 7.874     -5.273 11.338

-2.022 1.538 -6.763 5.371     -9.810 7.476
Oyun oynama      -1.303 1.744 -2.558 6.762     -4.400 9.251

Kahvehane -1.657* 0.965 -9.385** 4.143 -12.298** 5.636

0.102 0.732 -3.115 3.524     -3.210 4.695

        -0.246** 0.125 - -

        -0.209*** 0.048 - -

         0.076 0.127 - -

- - 1.031*** 0.243 

- - 0.212*  0.112 

- - 43.280*** 2.711

- - -25.783*** 4.023

sigma                  - - 328.140*** 2.684

- - -0.541*** 0.078



0.010*** 0.002 0.024* 0.015      0.040*** 0.010
     -1.437*** 0.450 -3.258*** 1.136    -5.357*** 1.685

-0.625** 0.299 -1.417** 0.717 -2.330** 1.125
-0.658 0.467 -1.493 1.087     -2.455 1.746
-0.861** 0.438 -1.953* 1.041     -3.212* 1.644
-0.730*** 0.169 -1.655*** 0.461 -2.722*** 0.641

Cihazlar 0.265 0.442 0.601 1.009      0.988 1.650
0.103*** 0.023    0.502*** 0.123      0.675*** 0.159
0.021* 0.012 0.103* 0.054 0.139* 0.076
4.306*** 0.269       21.084*** 1.321    28.340*** 1.768

-2.565*** 0.402 -12.560*** 1.985 -16.883*** 2.658

Not: ***p < 0.01, **p < 0.05, *p < 0.10. 


