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Oktay Özkan a, Hephzibah Onyeje Obekpa b,c, Stephen Taiwo Onifade d,  
Andrew Adewale Alola e,f,g,*

a Department of Business Administration, Faculty of Economics and Administrative Sciences, Tokat Gaziosmanpasa University, Tokat, Turkey
b Department of Agricultural Economics, Federal University of Agriculture Makurdi, Benue State, Nigeria
c Social standards Node, Center for Innovation in Procurement, Environmental and Social Standards, Federal University of Agriculture Makurdi, Benue State, Nigeria
d School of Finance and Accounting, Economics Department, University of Vaasa, FI-65200, Vaasa, Finland
e CREDS-Centre for Research on Digitalization and Sustainability, University of Inland Norway, 2418 Elverum, Norway
f Faculty of Economics, Administrative and Social Sciences, Nisantasi University, Istanbul, Turkey
g Applied Science Research Center, Applied Science Private University, Amman, Jordan

A R T I C L E  I N F O

Handling Editor: Daniel Balsalobre Lorente

Keywords:
Environment sustainability
Resource efficiency
Renewable energy
Globalization
Turkey

A B S T R A C T

Given the pace of economic expansion arising from energy usage among other social and economic factors, 
emerging economies such as Turkey are increasingly becoming the focus for a net zero future. Therefore, the 
current attempt considers the drivers of environmental sustainability via load capacity factor (LCF) in the context 
of resource efficiency, renewable energy utilization, and globalization for Turkey over the period 1982 to 2019. 
By employing series of empirical tools that include cross-quantilogram method, quantile-on-quantile regression, 
quantile regression approaches, and the nonparametric quantile Granger causality approach, the result shows 
there is statistically significant evidence of quantile-to-quantile dependence among the trio of (resource effi
ciency, renewable energy utilization, and globalization) and LCF such that the dependence it reflects some levels 
of positive directional predictability, thus showing that these indicators are important drivers of environmental 
sustainability in Turkey. Furthermore, for the quantile-on-quantile regression results, there are statistically 
significant and positive effects of (i) resource efficiency on LCF across its conditional quantiles of distribution, (ii) 
renewable energy utilization on LCF and is mostly visible at the lower quantile up to the upper middle quantiles 
of renewable energy utilization (0.05–0.65), and (iii) globalization on LCF across the lower to upper middle 
quantiles. With the other empirical approaches providing similar results, the outcome of this investigation offers 
specific policy insight into resource circularity and energy efficiency.

1. Introduction

“Environmental sustainability” has become a resounding phrase 
across the globe given the growing threats of climate change in the 21st 
century. The usage and overall significance of this phrase were also re- 
echoed amongst stakeholders in Dubai (the United Arab Emirates) 
during the recently conducted COP28 United Nations Climate Change 
Conference. The supporting arguments for the need to combat green
house gas (GHG) emissions are gaining more attention globally. This 
development is not only peculiar to the advanced economies but also 
common among all the leading emerging economies of the world where 
a sizable amount of the global GHG emissions come from. Hawksworth 

& Cookson (2006) identified a list of seven rapidly emerging economies 
using the short-term “E7” including China, India, Russia, Brazil, 
Indonesia, Mexico, and Turkey. Just like every other E7 economy, 
Turkey has pursued an aggressive export-oriented economic growth 
policy over the last couple of decades which has culminated unprece
dented rise in manufacturing and industrialization in the country (World 
Bank, 2010; Pamuk, 2008). Consequently, there has been a phenomenal 
growth in energy demand and the need to ensure the security of supply 
to sustain economic activities has triggered the increased reliance on 
fossil energy resource utilization. As of 2023, oil, natural gas, and coal 
consumption accounted for approximately 32.85 %, 24.85 %, and 23.57 
% of energy consumption respectively, thus making fossil energy 

* Corresponding author at: CREDS-Centre for Research on Digitalization and Sustainability, University of Inland Norway, 2418 Elverum, Norway.
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