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THE RELATIONSHIP OF ECONOMIC COMPLEXITY LEVEL WITH ENERGY 
CONSUMPTION AND ECONOMIC GROWTH: A PANEL DATA ANALYSIS 

UNDER CROSS-SECTIONAL DEPENDENCE

Abstract

Economic complexity implies a set of values that includes concepts such as production techniques, human capital and 
competitiveness. The competitive dynamic structure of international trade not only pushes countries to diversify their 
product compositions but also requires that the product produced offers subjective returns to countries. In this respect, 
exports, which are an important indicator of economic growth, interact with the concept of economic complexity. 
Shifting from primary products to sophisticated product production in country outputs brings along various cost 
elements, especially energy costs, in terms of the technological level it requires. Accordingly, the relationship between 
economic complexity, primary energy consumption and economic growth for the BRICS-T (Brazil, Russia, India, 
China, South Africa, Turkey) group for the years 2000-2020 is tested using panel data analysis method that takes into 
account horizontal cross-sectional dependence. As a result of the Emirmahmutoglu and Kose (2011) causality test 
applied to the model, the strong causality from economic complexity to energy consumption indicates that energy-
dependent countries will have difficulties in fulfilling the realization of product sophistication in their economic growth 
strategies.
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(Hidalgo ve Hausmann, 2009, s. 10571)

Hausmann, Hwang ve Rodrik (2007)

(Hausmann vd., 2007, 

s. 2). 

Hausmann vd., (2011)

analizi

senesinden itibaren 50 senelik 

Bu modele bir ekonomisinin ; ihracat

sepetindeki sepetlerinde tam olarak ve

ekonomik sahip , 

ve toplam belirlenmektedir.

Hidalgo ve Hausmann (2009) (economic complexity 

index) 

(Hidalgo 

ve Hausmann, 2009, s. 10575)
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-

(Adam, Garas, Katsaiti ve Lapatinas ; Hartmann, 

Guevara, Jara- , 2017; Hidalgo ve Hausmann, 2009; Zhu ve Li, 2017).

ekonomik olarak uygulanabilir

kapasiteleri ifade etmesidir. Parasal olmayan bu ekonominin kilit biridir.

gelecekteki ekonomik

(Pietronero, Cristelli, ve Tacchella, 2013). 

ekonomik 

gibidir:

1: -

Kaynak: Harvard Growth Lab, 2022
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-

Hausmann vd., (2011)

ende (Hausmann vd., 2011, ss. 24-25):

ile simgelenen 

           (1)

         (2)

                      (3)

  

                                                                              (4)

<

simgelemektedir.
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Fortunato ve Razo (2014) kademeli

ekonominin mevcut birdenbire daha

bilgi, beceri ve teknoloji gerektiren vurg (Fortunato 

ve Razo, 2014, s. 268).

Enerji ekonomik ve n ve

gibi nedenlerle biri haline , enerji

da . 

ve olarak enerji talebi artmakta ve enerji

ile ekonomik faaliyet dikkat

Sanayi Devrimi'nden sonra enerji hem hem de

21.

ve

(Uslu, 2014, s. 155). Enerji rezervlerin

ekonomisine maliyet siyasi olarak da stratejik sahalar 

uluslar belirleyen olarak enerji,

ekonomik gel

(Medlock ve Soligo, 

2001, s. 9)

lanan ve 2010 
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(%46) gibi p

tahminini kuvvetlendirmektedir (Narin ve Kutluay, 2013, s. 40)

(Chakravarty ve Mandal, 2016, s. 194).

-

-

r. Nihai olarak ise ampirik bulgular 

Hidalgo ve Hausmann (2009) ekonomik

bir edilen bir 

milli gelir bile gelecekteki

ve ekonomik derecesi belirlenen gelir 

ifade etm Bu nedenle,

ekonomik

sermaye ve ekonomik



v i
Analizi

137

86 kapsayan,

incelemek panel veri analizi Ekonomik endeksinin analize

gelir olumlu bir etkiye sahip ve bu etkinin istatistiksel olarak 

Gozgor (2018) ise 1965-

ARDL mode

1995-

iktisadi 

-

(2019)

Khan, Khan, Khan (2020)
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-

Balsalobre-Lorente, Nasir (2020) 1995-

Shahzad, Fareed, Shahzad, Shahzad (2021) -2017:Q4 ABD verilerini kullanarak 

G

Adam vd. (2021)

- -

ise 

1996-

-Ge 

Breitenbach, Chisadza ve Clance (2022) 1984-
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Kim, Duc Niem ve Mai (2022) 2000-

(Tayland, S

Saad, Brahim, Schaffar, Guesmi ve Saad (2022) eki 

-

sermaye ve yeni

Osinubi ve Ajide (2022) 1991-

Taghvaee, Nodehi ve Saboori (2022)

ara 

Karasoy (2022) 1970-

kompleksite ve fin

Doru (2022) ise 1995-

Bayar (2022) 1995-
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Numan vd. (2023)

-

rdir. 

-

-

analiz 2000- -

                                                                                        (5)           

(i t
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ise hata terimini ifade etmektedir. 

tilen 

-

modelin yatay kesit ba -Adj (Pesaran, Ullah 

-

views 10 ve

LM-Adj

H0

H1

CDLM-Adj

(Pesaran vd., 2008, s. 108):
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                                                               (6)

, 

ise 

Ampirik

-

                                                                                      (7)

)                                                                                                         (8)

                                                   (9)

                                                                        (10)

                          (11)

                                                                                 (12)
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H0: bi 

H1: bi 

nra CIPS istatistik 

                          (13)

0

an, bu 

(Emirmahmutoglu ve Kose, 2011, ss. 870-872);

                          (14)

t=1,2,3 ... T

H0

H1

);

                                                                                             (15)
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dereceli ki-

gerekmekted

mektedir. Heterojen karma panellerde 

ki+dmaxi

                                             (16)

                          (17)

etmektedir. (

temsil etmektedir.

BULGULAR

Tablo 1

Tablo 1:

Regresyon modeli

Veri 1 Veri 2

LM (BP, 1980) 29.024 0.016

CDlm (Pesaran, 2004) 2.560 0.005

CD (Pesaran, 2004) -1.453 0.073

LMAdj (PUY, 2008) 2.554*** 0.005

Not: ***

CDLM-Adj

o en 

2'de sabitli ve trendli mod
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Tablo 2:

-Trendli Model)

ECI LNGDPP DLNGDPP PE DPE

Brezilya -0.741 -2.191 -3.007 -1.386 -2.503

Rusya -4.345** -2.737 -4.758** -1.526 -2.839

Hindistan -2.010 -3.526 -4.008** -1.700 -2.721

-2.857 -1.979 -3.167 -1.414 -2.261

G.Afrika -4.323** -1.602 -3.901* -3.658* -3.559*

-2.366 -2.449 -3.139 -2.196 -1.696

Panel(CIPS) -2.774* -2.414 -3.663*** -1.980 -2.797*

Not: *,*

Tablo 2 d

mertebeleri tespit edildikten sonra Emirmahmutoglu ve Kose (2011)

Tablo 3 ve 4
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Tablo 3:

Gecikme ECI=>LNGDPP LNGDPP=>ECI

Brezilya 1.000000 0.001368 0.970499 0.004361 0.947347

Rusya 2.000000 0.052962 0.973867 0.122334 0.940666

Hindistan 1.000000 3.447916* 0.063332 0.372340 0.541732

3.000000 13.47915*** 0.003707 25.46821 1.23E-05

G.Afrika 1.000000 0.107123 0.743444 0.022221 0.881502

1.000000 1.135632 0.286577 0.684660 0.407987

Fisher 19.91903* 0.068633 26.10979** 0.010356

Not: 

Tablo 3 -

ak ve ekonomik 

Tablo 4
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Tablo 4:

Gecikme ECI=>PE PE=>ECI

Brezilya 3.000000 6.021279 0.110580 6.926831* 0.074267

Rusya 2.000000 7.027603** 0.029783 2.365898 0.306374

Hindistan 1.000000 0.528721 0.467145 0.905444 0.341326

3.000000 8.250756** 0.041104 9.607672** 0.022213

G.Afrika 1.000000 3.416195* 0.064560 0.184056 0.667911

1.000000 0.602025 0.437806 0.196615 0.657467

Fisher 26.46947*** 0.009206 18.97598* 0.089110

Not: 

Tablo 4

ekil 2

2:

    (%10)              (%10)

   (%5)             (%1)

Ekonomik 
Kompleksite

Ekonomik Birincil 
Enerji 
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r.

0-

BRICS-



v i
Analizi

149

bazl

mpleksiteye 

asa da 

vd.(2017), Hidalgo ve Hausmann (2009), 

ve Saad vd. (2022)

-

-
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