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Abstract 
The main objective of this study is to analyze the impact of ecological footprint, fossil fuel energy consumption, 

renewable energy consumption and economic stability on happiness in BRICS-T countries for the years between 

2005-2023 with the help of methods that take into account cross-section dependence and also can be used for 

heterogeneous panels. In this context, Dynamic SUR and AMG estimators are used to determine whether there is 

a long-run relationship among the variables. As a results of the analysis, there is a difference for individual and 

panel results. The individual results show that the variables considered in the analysis are statistically significant 

and there are differences among countries. Also, panel results indicate that factors that increase environmental 

pollution, such as an increase in ecological footprint and fossil fuel energy consumption negatively affect happi-

ness, while reducing environmental pollution like a rise in renewable energy consumption, and improvement in 

economic conditions, like an increase in economic stability increases happiness. 

 

Key words: happiness, ecological footprint, economic stability, renewable energy consumption, fossil fuel energy 

consumption, BRICS-T countries 

 

Streszczenie 
Głównym celem niniejszego badania jest analiza wpływu śladu ekologicznego, zużycia energii z paliw kopalnych, 

zużycia energii odnawialnej i stabilności gospodarczej na szczęście w krajach BRICS-T w latach 2005-2023 za 

pomocą metod, które uwzględniają zależność przekrojową, a także mogą być stosowane do heterogenicznych pa-

neli. W tym kontekście dynamiczne estymatory SUR i AMG zostały wykorzystywane do określenia, czy istnieje 

długoterminowy związek między zmiennymi. Wyniki analizy różnią się w przypadku wyników indywidualnych i 

panelowych. Wyniki indywidualne pokazują, że zmienne uwzględnione w analizie są statystycznie istotne i ist-

nieją różnice między krajami. Ponadto wyniki panelowe wskazują, że czynniki zwiększające zanieczyszczenie 

środowiska, takie jak wzrost śladu ekologicznego i zużycie energii z paliw kopalnych, negatywnie wpływają na 

szczęście, podczas gdy zmniejszenie zanieczyszczenia środowiska, takie jak wzrost zużycia energii odnawialnej, 

oraz poprawa warunków ekonomicznych, takich jak wzrost stabilności gospodarczej, zwiększają poziom szczę-

ścia. 

 

Słowa kluczowe: szczęście, ślad ekologiczny, stabilność gospodarcza, zużycie energii odnawialnej, zużycie ener-

gii z paliw kopalnych, kraje BRICS-T
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1. Introduction  

 

The subject of happiness is a topic of research in a wide array of academic fields, from psychology to sociology, 

from political science to economics (Toigo and Mattos, 2021). Studies on happiness have become quite important 

in the economic literature. It can be said that the happiness literature dates back to ancient Greek times by the 

works of Aristotle. Aristotle defined happiness as a central purpose and goal of human life. However, an important 

study on happiness research in the field of economics was conducted by Easterlin (1974). Easterlin was the first 

economist to conduct an empirical analysis on whether income contributes to greater happiness. According to 

Easterlin, the rise in income increases happiness only up to a certain point (Majeed and Mumtaz, 2017). On the 

other hand, Veenhoven, another pioneer in the field of studies of happiness, argue that an increase in income also 

increases happiness (Kapçak, 2023). 

Happiness reflects a person’s subjective assessment of the person’s life as a whole (Jin et al., 2020). Happiness 

can be expressed as an emotional state of joy, satisfaction and contentment accompanied by positive feelings 

(Wang et al., 2022). Happiness, which is a subjective term that can vary from person to person, is the ultimate goal 

that people want to achieve. Besides, happiness is an evaluation of all parts of a person’s life, including past 

experiences and future expectations (Rehdanz and Maddison, 2005). As a matter of fact, every individual and 

society wants a happy, peaceful and meaningful life and aims to increase their level of happiness. A rise in the 

income of individuals will enable them to buy more goods and services, thus improving their living standards and 

thereby making them happier. However, it can be said that economic growth and money alone do not bring greater 

happiness, but social and environmental factors also affect the level of happiness. As a matter of fact, there are 

many factors that affect the level of happiness, such as health, work life, income level, welfare level, positive social 

relations, order, education, freedom, security, environment etc. Over time, the number of studies empirically in-

vestigating the influences of different variables on happiness, other than economic growth and income, has in-

creased. 

The world economy has experienced significant growth over the past centuries but at the same time, polluting 

greenhouse gas emissions have increased at almost the same pace (Jin et al., 2020). Global greenhouse gas emis-

sions increased by 1.2% from 2021 to 2022. The main drivers of the overall increase in CO2 emissions are indus-

trial processes and fossil fuel combustion, which account for approximately two thirds of current greenhouse gas 

emissions (UNEP, 2024). The rising use of fossil fuel energy sources has harmful effects on all living things, such 

as global warming and environmental pollution. Therefore, due to the economic, social, environmental and polit-

ical problems caused by increasing fossil fuel consumption, the issue of switching to renewable energy sources, 

which are alternative energy sources, has come to the agenda (Dikmen and Kara, 2024). Ecological footprint, 

developed by Mathis Wackernagel and William Rees in the 1990s, can be defined as a method that measures the 

rate of individuals’ use of natural resources and environmental damage, and with this method, the extent to which 

individuals use nature can be examined. From this point of view, the environmental demand of individuals is 

calculated and biological capacity can be determined (Yağış, 2024). A rise in the ecological footprint corresponds 

to an increase in environmental problems like environmental pollution. Environmental pollution, which negatively 

affects human life in various ways and causes a decrease in general well-being, is a serious problem that has been 

causing concern for years. Pollution lead to health problems, diminishing people’s quality of life and endangers 

all other living things (Lele, 2013). 

People’s happiness is likely to be influenced by environmental conditions including aesthetics and appearance, 

and living in green environments can be expected to be associated in a positive way with happiness and life satis-

faction (Silva et al., 2012; Kley and Dovbishchuk, 2021). In other words, environmental quality has an impact on 

human psychology and it can be said that it has a relationship with happiness. People who live in areas with higher 

environmental quality and are encircled by a green and beautiful scenery are more likely to be happier than those 

who live in a polluted environment with lower environmental quality. It seems that extreme climate events and 

natural hazards have a greater influence on happiness than income and money. Such events might have a seriously 

negative effect on physical and mental well-being. Areas with greener environments show higher life expectancy 

and well-being of their residents (Apergis and Majeed, 2021). On the other hand, environmental pollution nega-

tively affects people’s happiness. 

Energy has been one of the fundamental factors of economic and social development throughout human history. 

With increasing economic growth, rising living standards and urbanization, the need for energy is increasing day 

by day. This energy need is met mainly by fossil fuel energy sources. Fossil fuels, which have been predominantly 

used from past to present have brought both environmental and economic problems with them, and have reached 

dimensions that cannot be ignored. Therefore, it is widely recognized that turning to renewable energy sources 

will contribute to making development sustainable (Yıldırım and Nuri, 2018: 131). Increasing use of renewable 

energy sources, reducing environmental pollution, and using energy resources efficiently are important for sus-

tainability (Seydioğulları, 2013: 25). In other words, the increasing energy demand must be met in a sustainable 

manner and without destroying the nature. At this point, the sustainable development strategy has been put forward 
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and has become important since then. Sustainable development which was first clearly stated in 1987 in Our Com-

mon Future or the Brundtland Report is defined as development that meets the needs of the present without com-

promising the ability of future generations to meet their own needs (Strange and Bayley, 2008: 24). According to 

a study by Oxford University, sustainable development makes people happier, and progress towards the Sustaina-

ble Development Goals (SDGs) set out by the United Nations is positively correlated with well-being (World 

Happiness Report, 2020). In brief, it can be said that there is a connection between sustainable development and 

happiness. Because since sustainable development involves integrating economic growth, social equality, and en-

vironmental protection, it can be expected that it will contribute to the construction of a healthier and more bal-

anced society, thus having a significant impact on people’s happiness. 

According to some studies, it is accepted that the happiness and welfare of societies largely depend on progress in 

sustainable development. O’Brien (2005) defines sustainable happiness as the pursuit of happiness that contributes 

to global welfare, society, and the individual without exploiting other people, the environment, or future genera-

tions. It has also been stated that this type of happiness depends on sustainability. Sustainable development advo-

cates have argued that happiness depends on many factors, and that it can be achieved through a combined focus 

on economic, social, and environmental dimensions (Aksoy and Bayram Arlı, 2019: 2). To give an example; ac-

cording to a study conducted by Karaçor and Mirza (2018), it was determined that achieving sustainable develop-

ment goals have a positive influence on the society’s welfare. According to other studies, improving happiness 

might benefit sustainability. Besides, happier countries are on the average also more sustainable (Zidansek, 2007: 

892-896). The Sustainable Development Goals were put forward by the United Nations in 2015. The SDGs, which 

consists of 17 goals and 169 targets, aim to build a more sustainable world by addressing a number of social, 

economic and environmental problems to be fulfilled worldwide by 2030. The SDGs also include SDG 3: Good 

Health and Well-Being, SDG 7: Affordable and Clean Energy, SDG 8: Decent Work and Economic Growth, SDG 

11: Sustainable Cities and Communities, and SDG 13: Climate Action (United Nations, 2025). These goals will 

contribute to the increase of social happiness while moving towards sustainable development by focusing on both 

protecting the environment and improving the quality of life and well-being of people. Indeed, steps taken in areas 

such as better health, cleaner energy, job opportunities, sustainable cities and communities, and besides combating 

climate change will affect people. Achieving these goals can enhance the overall happiness level of society. 

Happiness, which is a significant indicator that reflects the quality of people’s livelihood can be affected by factors 

such as individual characteristics, social environment and natural environment (Liu et al., 2019; Zheng and Yang, 

2019). Numerous research studies have looked into the effects of external environmental and human behavioral 

factors on happiness. Those elements can be divided into two: micro and macro effects. Micro effects include 

demographic factors of individuals such as gender, age, personal health, while weather effects, such as tempera-

ture, sunlight, climate change, and the societal socio-economic environment are considered macro effects. Studies 

have shown that multiple factors concurrently affect people’s happiness, and the variations happen in different 

persons, cities and countries. According to a previous study, the distribution of happiness among countries may 

alter due to climate change (Peng et al., 2016). 

The main purpose of this study is to analyze the impact of ecological footprint, fossil fuel energy consumption, 

renewable energy consumption, and economic stability on happiness for BRICS-T (Brazil, Russia, India, China, 

South Africa and Turkey) countries. In the study, the data are annual and cover the period of 2005-2023. Panel 

data analysis that takes cross-section dependence and heterogeneity into account is used in the study. Since no 

study has been found analyzing the effect of ecological footprint, fossil fuel energy consumption, renewable energy 

consumption and economic stability on happiness for BRICS-T countries, the study is expected to fill this gap in 

the literature. The contribution of this study to the literature emerges at the point of the methodology and variables 

used. It is observed that in previous studies on the subject, dynamic SUR and Augmented Mean Group (AMG) 

estimator were not used as it is in this study. In this context, an extensive analysis is made in this study. In addition, 

it is also expected that this study will contribute to the literature in terms of the variables used in the analysis 

section. As a matter of fact, as a result of the literature review, no study was found that linked happiness with 

economic stability. In other words, it is noteworthy that the economic stability variable is not used in studies on 

happiness. In fact, it can be said that economic stability also affects happiness. Economic stability is much more 

comprehensive term than terms such as growth and development, which provide information about a country’s 

level of development. It is thought that this study is important in terms of investigating the connection between the 

variables in question for BRICS-T countries from the point of enabling policy makers to determine effective pol-

icies as a result of the obtained findings. 

The study is structured as follows: The second section following the introduction discuss energy and climate pol-

icies of BRICS-T countries. Afterward, literature review on the subject is included. Then, the econometric method 

and data set used in the study are introduced in the fourth section. Subsequently, the findings obtained from the 

analysis and the discussion of the findings are given in the fifth section. The study concludes with conclusion and 

policy recommendations. 
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2. Energy and Climate Policies of BRICS-T Countries 

 

Emerging economies such as BRICS-T countries have pursued economic growth-oriented policies for years with 

less emphasis on environmental sustainability. Economic progress in these countries is heavily dependent on en-

ergy use as it largely affects economic growth. In recent decades, energy demand in BRICS-T countries has risen 

considerably due to various reasons, such as population level, industrialization, and urbanization. However, nu-

merous policy makers and environmental scholars have noted that this economic progress in these countries has 

negatively affected the environmental quality (Samour et al., 2023: 2). It can be said that providing reliable energy 

supply, expanding energy accessibility, and minimizing environmental impacts are among the challenging issues 

for BRICS-T countries. At the same time, in order for encourage sustainable development, BRICS-T countries 

have adopted a number of action plans, made significant commitments, supported the implementation of the United 

Nations’ 2030 Agenda for Sustainable Development, became parties to the United Nations Framework Convention 

on Climate Change (UNFCCC), signed Kyoto Protocol, and the Paris Agreement, which aims to limit the increase 

in global average surface temperature to 2 degrees Celsius, and if possible, to keep it below 1.5 degrees Celsius, 

in order to prevent the climate crisis (Nguyen and Khominich, 2023; Gerasimchuk et al., 2019: 4; 

https://www.mfa.gov.tr; WWF, 2021: 2; Khare et al., 2023). However, considering that this group of countries is 

among the largest emitters worldwide due to their huge production and consumption of fossil fuels (Downie and 

Williams, 2018), it can be said that concerns about environmental problems still continue. 

In this context, Brazil is home to the Amazon Forest, a crucial ecosystem in maintaining biodiversity, and regulat-

ing the global climate. But deforestation in the Amazon exacerbates environmental degradation, leading to decline 

in species and natural resources in the region. The Brazilian Amazon experienced 2.3% deforestation from 2021 

to 2022. The ongoing deforestation in the Amazon leads to increased greenhouse gas emissions (de Morais et al., 

2024; Feitosa et al., 2023). Brazil’s greenhouse gas emissions increased by 19% between 2005 and 2019. The 

country is among the largest emitters of greenhouse gas emissions in Latin America. Oil was Brazil’s largest 

energy source between 2005 and 2021 (European Parliament, 2022: 2). Besides, as seen in Figure 1, Brazil’s 

renewable energy consumption increased between 2005 and 2023, and the share of renewable energy sources in 

the country’s energy matrix was well above the global average in 2022. More than 80% of Brazil’s electricity 

comes from hydropower. In 2021, Brazil’s share of renewables in primary consumption reached 46%, with hydro-

power generation making up two-thirds of the renewable energy. While hydropower is expected to remain signif-

icant in Brazil, the share of solar and wind is expected to rise until 2030. Brazil also aims to reach 45% renewable 

energy by 2030, and achieve climate neutrality by 2050 (https://investinbrasil.com.br; Khare et al., 2023; European 

Parliament, 2022: 2).  

Russia, which is highly dependent on fossil fuels and possesses the world’s largest gas reserves is the world’s 

second-largest natural gas producer after the United States, and the largest exporter of gas. However now is under 

sanctions due to war on the Ukraine and the amount of export is shrinking. Renewable energy sources in Russia 

mostly come from hydropower (Climate Transparency, 2022a; IEA, 2025a). Russia introduced the Transport Strat-

egy Until 2030 in November 2021, which aims to decrease transport emissions. This strategy includes measures 

for energy-efficient or electric vehicles, low-carbon infrastructure, and alternative fuels. However, the country has 

withdrawn some environmental protection and emission reductions measures in 2022 (CAT, 2025a). The Russian 

government aims to raise the share of renewables and increasing their proportion of the total installed capacity to 

10% by 2040 (Proskuryakova, 2022: 3). By 2060, Russia has committed to achieve net zero greenhouse gas emis-

sions (CAT, 2025a). 

India’s energy mix, which is mostly based on coal and oil is predominantly fossil fuels in 2021 (Climate Trans-

parency, 2022b). In this context, India, along with China, the United States and the European Union is among the 

countries that emit the most greenhouse gas emissions in the world (CRS, 2023). India identified the significance 

of renewables as sustainable energy source in the early 1970s, and energy generation from renewable sources has 

become even more crucial in recent times due to heavy reliance on petroleum fuels imports, high coal prices in the 

domestic market, volatility of the oil market, growing population, and energy demand (Pathak and Shah, 2019: 

509). India has made considerable progress in diversifying its energy mix over the past decade, experiencing 

growth in its renewable energy sector, and the country has set a target of 500 GW of non-fossil fuel-based energy 

by 2030 (https://www.investindia.gov.in; Khare et al., 2023). At COP27, India presented its first Long-term Strat-

egy for Low Carbon Development, and to ensure a framework for achieving net zero emissions by 2070, a net zero 

emissions bill was introduced (CAT, 2025b). 

The rising energy needs of China are mostly met by renewable energy sources, natural gas, and electricity, but 

coal continues to be a major fuel source in the energy mix (IEA, 2025b; IEA, 2025c). The total greenhouse gas 

emissions of China have risen by 268% between 1990-2019 (Climate Transparency, 2022c). In 2019, hydropower 

accounted for 27.21%, wind energy for 33.76%, and solar photovoltaic power plants for 34% of installed capacity 

(Basso and Viola, 2022: 131). Ahead of COP26 in Glasgow in October 2021, China has set a goal to peak CO2 

emissions before 2030, reduce carbon intensity by 65% by 2030, and achieve carbon neutrality by 2060 (Guilhot, 

2022; IEA, 2025c).  

https://www.iea.org/
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The total greenhouse gas emissions of South Africa have risen by 59% between 1990 and 2019. As a matter of 

fact, approximately 92% of South Africa’s energy mix consists of fossil fuels, most of which is coal (Climate 

Transparency, 2022d). In 2021, the majority of renewable energy supply comes from bioenergy (IRENA, 2024). 

In 2024, the Climate Change Bill, South Africa’s first legislation specifically aimed at addressing the impacts and 

consequences of climate change was signed into law. The law in question sets limits for major emitters (CCPI, 

2025). One of the parts of South Africa’s National Development Plan 2030 is to transition towards a green and 

climate resilient economy. The country has pledged to reduce its greenhouse gas emissions by 2030, and achieve 

carbon neutrality by 2050 (Qu et al., 2023).  

Turkey’s energy mix consists mostly of fossil fuels, and greenhouse gas emissions have risen by 127% from 1990 

to 2019 (Climate Transparency, 2022e). Turkey is a net energy importer and is particularly dependent on fossil 

fuels such as oil and natural gas. Turkey has significant renewable energy potential, and as of the end of 2020, 

hydro, wind, and solar accounted for the majority of the country’s renewable energy sources (IEA, 2021: 11; 

https://www.invest.gov.tr). Turkey has set a net zero target by 2053 (CAT, 2025c).  

However, according to assessments made by Climate Action Tracker, the net zero target of all countries in the 

BRICS-T group, except South Africa is evaluated as poor. It was stated that South Africa’s net zero target was not 

evaluated because target information is incomplete. 

 

3. Literature Review  

 

This section summarizes some studies that address the issue of happiness. First of all, if we come to the studies 

that investigate the relationship between happiness and environment, Welsch (2006) studied the relationship be-

tween happiness and pollution in 10 European countries. In the study, the happiness variable is represented by 

average self-reported well-being. It was revealed that air pollution plays a statistically significant role as a predictor 

of inter-country and inter-temporal differences in subjective well-being. Majeed and Mumtaz (2017) analyzed the 

happiness-environmental relationship for 99 countries. The study covers the period 1980-2015 and OLS, Pooled 

OLS, 2SLS and GMM techniques were used as empirical methods. According to the findings, while species pro-

tecion and marine protected areas raise happiness levels, CO2 emissions have a strong negative effect on happiness. 

Moreover, it was discovered that life satisfaction levels are improving by economic affluence. Noubissi Domguia 

and Poumie (2019) analyzed the impact of environment on happiness for 30 African countries from 2006 to 2014 

using OLS, GMM and Estimate fixed-effect panel threshold model and found that happiness is influenced by 

environment quality. According to the linear model, the degradation of environment increases happiness and the 

Estimate fixed-effect panel threshold model showed that the relation between greenhouse gas and happiness are 

quadratic. It was concluded that environment has a negative impact on happiness of people in Africa in the long 

run. The influence of environmental quality on happiness depends on the income per capita level and the level of 

greenhouse gas emissions. Yunani et al. (2020) studied the effect of the three dimensions of life quality (per capita 

income, human development and happiness) on the ecological footprint in the context of ASEAN countries using 

PCSE and GMM estimations. In the study, ecological footprint is the dependent variable. As a result of the anal-

ysis, it was found that ecological footprint is significantly influenced by happiness, per capita income and human 

development. Toigo and Mattos (2021) investigated the subjective well-being and environmental performance 

relationship using the log-log regression model and found that happiness is directly impacted by environmental 

performance. Bonasia et al. (2022) analyzed the nexus between environmental protection expenditure and happi-

ness in European countries for the period from 1997 to 2019. A dynamic panel heterogeneity analysis through an 

autoregressive distributed lag model is employed, using three different estimators such as the dynamic fixed effect, 

the mean group and the pooled mean group estimators. Besides, Westerlund cointegration tests was also applied. 

According to the findings of the analysis, the linkage between environmental protection expenditure and happiness 

in the long run was found. However, the unemployment rate impacts happiness in a negative way both in the short 

and in the long run. In the study where the ecological footprint variable is the dependent variable and the happiness 

variable is represented by Happy Planet Index, Kapçak (2023) investigated how happiness, economic growth, 

human development index, unemployment rate, inflation rate, and corruption perception index affected the eco-

logical footprint for Turkey, Brazil, China, India, Russia and South Africa. The study covers the years from 2007 

to 2019. According to the results of the study, the Happy Planet Index reduces the ecological footprint in Russia 

and Turkey, and human development index reduces the ecological footprint in Brazil, India and South Africa. On 

the other hand, it has been determined that economic growth in China and India, and inflation rate, unemployment 

rate and corruption perception index in Turkey increase the ecological footprint. However, it has also been found 

that the unemployment rate in Brazil and inflation in Russia increase the ecological footprint. As a result, it has 

been concluded that different variables have an impact on the ecological footprint of the countries in question. 

Khasanah and Suryanto (2023) analyzed the impact of per capita income, HDI, and air pollution on community 

happiness in the context of nine countries in the ASEAN region from 2015 to 2019. Panel data regression analysis 

and random effect model was used as econometric methods in the study. As a result, it was indicated that HDI has 



Suluk & Akbaş/Problemy Ekorozwoju/Problems of Sustainable Development 2/2025, 195-212 

 
200 

a positive and insignificant impact on happiness, and air pollution has a negative and insignificant effect on hap-

piness. Besides, per capita income positively and significantly affects happiness. It was concluded that a rise in 

per capita income cause an increase in the happiness index. Wang et al. (2023) investigated the connection between 

innovation, ecological footprint, globalization, and subjective well-being in the form of happiness in OECD coun-

tries for the period of 2008-2020. The investigation also considered the consumption of renewable energy and 

population density. FGLS, Quantile, and Bootstrap Quantile regression was used in the study. The relationship 

between ecological footprint and globalization was found to be nonlinear, with negative impacts on subjective 

well-being at high levels of ecological footprint and globalization. The moderating influence of innovation, on the 

other hand, was also found to lessen these unfavourable effects, indicating that innovation can help to offset the 

detrimental influences of ecological footprint and globalization on subjective well-being. Ostrowska et al. (2024) 

who studied the happiness-renewable energy nexus, used panel data models to investigate whether renewable en-

ergy affects happiness and economic growth for 25 European Union countries from 2012 to 2022. It was concluded 

that the growing share of renewable energy in the energy mix positively influence economic growth and happiness 

of citizens. However, a significant positive effect was recorded only in solar share energy, wind share energy and 

economic growth. Besides, practically every form of renewable energy was included, and all had a notable positive 

impact on the happiness level. Aldieri et al. (2019) took innovation into account and studied the nexus between 

eco-innovation and happiness for 10 European countries for the period of 1981-2011 using panel data models. It 

was concluded that there is a positive relationship between eco-efficiency and happiness, linking countries’ overall 

well-being to environmental circumstances, the pace at which they adopt eco-innovations, and the relative efficacy 

of the latter.  

Many studies have also been conducted using happiness and macro variables. From this point of view, for example, 

Li and Lu (2009) examined the influence of overall happiness of citizens on economic growth across countries. In 

the analysis, life-satisfaction index and happy-life index were the two variables to measure happiness. In the study 

where the dependent variable was GDP per capita, it was concluded that happiness has a positive causal impact 

on economic growth. Donath and Oprea (2020) analyzed the effect of the GDP/capita, financial inclusiveness and 

human development on the happiness index from 2012 to 2018 for selected high, middle and low-income countries. 

According to the findings, happiness is strongly related to GDP/capita as a measure of economic growth, the HDI 

as an index of social capital. However, a negative correlation between happiness and ICT, as a proxy for financial 

inclusion was found. By utilizing panel-based qualitative choice method, Efeoğlu and Azgün (2021) investigated 

the impact of democracy on happiness level in BRIC and MIST countries spanning the period 2013-2018 and 

found that democracy is more effective at higher happiness levels and is higher likely to influence the higher level 

of happiness. Kanaujiya and Maurya (2022) analyzed the link between happiness and development for 125 coun-

tries using panel data method for the period of 2012-2016. According to the findings, it was found that development 

cause happiness. In addition, nations experiencing long episodes of high economic growth show high positive 

increase in happiness. By using panel data analysis, Giansyah et al. (2023) analyzed the influence of inflation, 

dependency ratio, population density, and GDP per capita on the happiness index in the context of ASEAN-9 for 

the period of 2015-2021. According to the findings, happiness index is affected by inflation, dependency ratio, 

population density, and GDP per capita simultaneously. While happiness index is positively and significantly in-

fluenced by GDP, population density, inflation and dependency ratio are not significant to the happiness index. 

Öksüz (2023) studied the effect of social expenditures on happiness for 25 OECD countries by panel data analysis 

using the data from 2008 to 2019 and found that social expenditures have a statistically significant and positive 

effect on happiness. Yan et al. (2023) analyzed the impact of financial services and environmental technologies 

on happiness using ARDL and QARDL models. The authors revealed that there is a positive impact of financial 

services, environmental technologies, financial development, national income, and education on happiness both in 

the short and in the long term. The favourable long-run effects of financial services and environmental technologies 

on happiness at most quantiles was also found. According to the long-term Wald test results, there is an asymmetric 

impact of all variables on happiness, while in the short-term, excluding education, all other variables exert asym-

metric effects on happiness. 

 

4. Data and Methodology 

 

In this study, the effect of ecological footprint (EF), renewable energy consumption (REC), fossil fuel energy 

consumption (FEC) and economic stability (ES) on the happiness index (HI) between 2005-2023 in BRICS-T 

countries were analyzed. HI and ES were used as index values. EF was used as per capita consumption (Gha). 

FEC and REC were used as per capita consumption (kWh). HI, EF, FEC, and REC data were used in logarithmic 

form. Since there was a problem of multicollinearity in the percentage data of FEC and REC, the logarithm of the 

total energy consumption was evaluated. Data were used based on their availability in databases. Data for the HI 

index were obtained from the World Happiness Report electronic database. EF data were obtained from the Global 

Footprint Network electronic database. REC and FEC were obtained from the World Bank electronic database 
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(WDI). The ES, which consists of GDP per capita, economic growth, inflation rate, budget balance/GDP and 

current account balance/GDP subsectors, was calculated by the authors.1  

Based on this information, the model to be estimated in the study is given below: 

1 2 3 4 5it it it it it itHI EF FEC REC ES u    = + + + + +                          (1) 

 

 
Figure 1. The trend behavior of HI, EF, FEC, REC, ES in BRICS-T 

 

 
1 For detailed information on the calculation of ES, see Table A2 in the Appendix. 
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In Equation 1, HI represents the happiness index used as the dependent variable in the study, and EF, FEC, REC, 

and ES represent ecological footprint, fossil fuel energy consumption, renewable energy consumption and eco-

nomic stability, respectively.  and u represent the constant term and iid represents the error term with the process. 

A graphical presentation of original values of variables are shown in sub-sections (a, b, c, d, and e) of Figure 1 to 

evaluate any trend behavior. 

Figure 1 indicates the level values of the variables on the left vertical axis and the change of these variables over 

time on the right vertical axis. The happiness index is shown in part a of Figure 1. Accordingly, while the happiness 

index in Russia and China shows an increasing trend over time, the happiness index in Brazil, India and Turkey 

shows a decreasing trend. It was observed that South Africa’s happiness index was the same at the beginning and 

end of the year covered in the study. The ecological footprint series shown in part b of Figure 1 shows that there 

is no significant increase or decrease trend in this series in the BRICS-T countries but it is generally seen to follow 

a horizontal course. It can be said that this situation shows that there has been no major development, especially 

in environmental sustainability during the period in question. Among BRICS-T countries, the ecological footprint 

of Russia, India, China and Turkey is seen to increase from 2005 to 2023. This situation leads to environmental 

degradation. In order to achieve sustainable development, it is significant to reduce the ecological footprint, which 

is considered an important indicator of environmental sustainability. The renewable energy consumption series 

shown in part c of Figure 1 shows that this series exhibits an increasing trend in each of the BRICS-T countries 

during the study period 2005-2023. In particular, Brazil’s renewable energy consumption appears to be higher than 

other BRICS-T countries. Brazil is also the country with the lowest ecological footprint after India, especially in 

recent years. Besides, Brazil is one of the countries with the highest happiness index among BRICS-T countries 

during the period in question. The fossil fuel energy consumption series in part d was observed to have increased 

in the same period in five countries except South Africa. Russia is by far the country that uses the most fossil fuels, 

so its ecological footprint is higher than other BRICS-T countries. The increase in fossil fuel energy use, which is 

one of the main causes of environmental pollution, causes the balance of ecosystems to be disrupted. This situation 

leads to both the depletion of natural resources and the threat to the health of humans and other living things. For 

this reason, reducing fossil fuel energy consumption plays a critical role for sustainable future. A striking feature 

of the graphs is that although the BRICS-T countries’ share of renewable energy consumption has increased, there 

has been no decline in their ecological footprint. One of the reasons for this may be that the share of fossil fuel 

energy consumption has increased and the share of renewable energy consumption has not increased sufficiently. 

Finally, the economic stability index shown in part e of Figure 1 shows that this index follows a mixed course in 

the BRICS-T countries in general. This situation shows that the economies of the relevant countries have experi-

enced vulnerabilities over time. The figure displays that the economic stability index of all countries included in 

the analysis decreased, especially in 2008-2009 and 2020. It can be said that this situation is due to the global 

economic crisis that emerged in 2008 and the COVID-19 pandemic that emerged in 2019, which continued in 

2020, respectively. Because both the 2008-2009 global economic crisis and the COVID-19 pandemic brought 

about socio-economic problems such as unemployment, decreased purchasing power, and economic contraction. 

 

4.1. Methodology 

In this study, methods that take into account cross-section dependence and also can be used for heterogeneous 

panels were used to investigate the impact of ecological footprint, fossil fuel and renewable energy consumption, 

and economic stability on the happiness index. For the analysis, firstly, the descriptive statistics of the series of 

variables used in the study were tested. Then, panel unit root tests were applied to determine the series’ stationarity. 

Afterward, the existence of cointegration linkage was tested. Finally, the impact of the independent variables on 

the happiness index, which is the dependent variable of the study was estimated. 

 

4.1.1. Panel Unit Root Test 

The PANICCA test used in the study, developed by Reese and Westerlund (2016) is a panel unit root test based 

on common factor modeling and cross-section dependence. PANICCA test was developed as a new test that com-

bines the PANIC test of Bai and Ng (2004) that tests the stationarity of the residuals and factors separately, and 

the single and multi-factor tests based on taking the difference from the cross-section means by Pesaran et al. 

(2007) (Reese and Westerlund, 2016). 

The data generation process of the PANICCA test is given as follows: 
' ' 1,2,....... ; 1,2....it i tp i t itY D F e i N t T = + + = =                                                    (2) 

In equation (2), eit is the residual; Ft (r x 1) is the common factor vector;  i (r x 1) is the factor loading coefficients 

vector; Dt,p=(1,…,tp)′, (p + 1) x 1 is the dimensional deterministic components vector. p=0 represents the model 

with constant, p=1 represents the model with trend. 

In the PANICCA unit root test application, which states that there is a unit root under the null hypothesis, three 

test statistics were suggested by Bai and Ng (2010) for the p=0 and p=1 models, namely Pa, Pb and the PMSB test 

statistic developed by Sargan-Bhargava (1983) with panel modification (Reese and Westerlund, 2016). 
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4.1.2. Panel Cointegration Test 

The panel cointegration test used in the study, put forward by Gengenbach, Urbain and Westerlund (GUW-2016), 

is based on the error correction model using the common factor structure. The data generation process of the GUW 

(2016) panel cointegration test is given in equation (6): 

1 1 1i i i i i

d

it yx y it it i i i yx y it i i yxy d y y g         − − − = + + + + = + +           (6) 

Under the null hypothesis ( )0 : 0yiH  =  the t statistic of this test, which indicates that there is no cointegration, 

is defined as follows: 

ˆ
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ˆyi
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The panel test statistics of the model with unit test statistics as above are the average of the unit test statistics. 
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4.1.3. Panel Coefficient Estimator 

The first estimator used to estimate the coefficients of the model in the study, Dynamic SUR, developed by Mark 

et al. (2005), is based on the assumption of long-run cross-section dependence in the balance errors and has an 

asymptotic distribution. In this method, Wald statistics distributions with restrictive chi-square can be conveniently 

constructed to test cross-equation restrictions. This estimator is implemented in two phases. Firstly, the regressor 

in each equation is regressed on the leads and lags of the first difference of the regressors from all equations. In 

this way, the endogeneity problem is eliminated. Lastly, SUR strategy is implemented to the errors obtained in the 

first phases. Dynamic SUR is a parametric method for estimating multiple cointegrated regressions. Moreover, 

this method is suitable for both homogeneous and heterogeneous panel applications. This method is applicable 

both in environments where the cointegrating vectors are homogeneous across equations and in environments 

where they are not (Mark et al., 2005).  

Another estimator applied to estimate the coefficients in the model and for the robustness of the Dynamic SUR 

Method is the Augmented Mean Group (AMG). The AMG estimator provided by Eberhardt and Bond (2009) also 

takes into consideration cross-section dependence and homogeneity problems. The AMG estimation can be de-

rived as averages of the individual country estimates as follows: 

2
( ) '

T

it it t t itt
AMG Stage i y X c D e

=
−  =  +  +                          (9) 

'( ) it i i it i i t itAMG Stage ii y X c t d   •− = + + + +                        (10) 

t tc• =                             (11) 

1ˆ ˆ
AMG ii

N −=                              (12) 

In the equations above, 
i  is constant and eit, it  are error terms of stage (1) and stage (2), respectively. 

 

5. Empirical Findings  

 

In order to better evaluate the data of the variables, the descriptive statistics of the variables were tested and the 

correlation relationship between the variables was examined. After these analyses, cross-section dependence and 

homogeneity were tested in the panel data set consisting of BRICS-T countries. Then, unit root tests were used to 

test the stationarity of the series in the country group in question. After testing the stationarity of the series, it was 



Suluk & Akbaş/Problemy Ekorozwoju/Problems of Sustainable Development 2/2025, 195-212 

 
204 

tested whether there was a long-run relationship among the dependent and independent variables in the study 

model, and finally the study model was estimated. 

 
Table 1. Descriptive statistics and correlation matrix 

 HI EF ES REC FEC 

Mean 1.6491 3.57000 1.0577 7.353552 9.70256 

Median 1.6380 3.5835 1.18620 7.3014 9.5245 

Maximum 1.9657 3.7954 1.8522        4.522 10.860 

Minimum 1.1783 3.1986 -0.2390 0.3255 8.210 

Std.Dv. 0.1521 0.1257 0.5500 1.245 0.741 

Skewness -0.2664 -0.77188 -0.9675 1.4874 -1.5090 

Kurtosis 3.5093 3.7395 3.2303 3.7328 3.8018 

Observation 108 108 108 108 108 

 HI EF ES REC FEC 

HI 1 0.3883 -0.0577 0.65258 -0.1211 

EF 0.3883 1 0.27620 -0.2071 0.1843 

ES -0.0577 0.27620 1 -0.05880 -0.0210 

REC 0.6525 -0.20717 -0.05880 1 0.1635 

FEC - 0.1211 0.18431 -0.02104 0.1635 1 

 

Descriptive statistics of variables and correlation relationship results among the variables for BRICS-T countries 

are shown in Table 1. The maximum value of the happiness index is 1.96. Besides, the minimum value of the 

happiness index is 1.17 and the standard deviation is 0.1521. According to these results, the happiness index in 

BRICS-T countries does not change significantly. Additionally, the median and mean of the variable in question 

are 1.6380 and 1.6491, respectively. These results show that there is no outliers problem in terms of happiness 

index in BRICS-T countries. The descriptive statistics of the ecological footprint, economic stability, renewable 

energy consumption, and fossil fuel energy consumption data are also similar to the descriptive statistics results 

of happiness. The maximum and minimum values and the mean and median values of these four variables are 

close to each other and the standard error values are low. The skewness and kurtosis values of these variables are 

negative and greater than 3, respectively. This result shows that all five variables do not have normal distribution 

and are leptokurtic. 

When the correlation relationship among the variables in the model is evaluated, it is seen that the correlation 

coefficients are not very high. This result shows that there is no multicollinearity problem in the study model. 

After the descriptive statistics and correlation relationship are evaluated, the cross-section dependence developed 

by Pesaran et al. (2004) and homogeneity test developed by Pesaran et al. (2008) are applied. The results of these 

tests are shown in Table A1. 

According to Table A1, the null hypothesis expresses that no cross-section dependence for the variable is rejected 

in BRICS-T countries. The problem of cross-section dependence in both the variables and the model shows that 

when a shock occurs in any of the BRICS-T countries for any variable in the model, the other countries in question 

are also affected by this shock. Therefore, this result indicates that BRICS-T countries are affected by each other 

in terms of economy and energy use. Also, the results of homogeneity test show that the alternative hypothesis 

expresses the heterogenous panel is accepted. After determining the cross-section dependence and homogeneity 

panel unit root test was used for testing the stationarity of the variables. The results of panel unit root test related 

to each variable are shown in Table 2. 

 
Table 2. Panel unit root test results for constant model 

 

Variables 

Level 

Pa Pb PMSB 

HI 0.270 0.344 0.125 

EF 0.530 0.410 0.330 

REC 0.068 0.091 0.150 

FEC 0.230 0.190 0.140 

ES 0.810 0.690 0.685 

 1. Difference 

DHI 0.000*** 0.000*** 0.001*** 

DEF 0.000*** 0.000*** 0.000*** 

DREC 0.000*** 0.000*** 0.000*** 

DFEC 0.000*** 0.000*** 0.000*** 

DES 0.032** 0.023** 0.048** 

Note: ***, **, and * indicate statistical significance at the 1, 5, and 10%, respectively. Values in parentheses indicate probability 

values. 
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PANICCA unit root test results indicate that the null hypothesis that the series contains a unit root cannot be 

rejected for HI. According to this result, the HI series contains a unit root. The unit root test results of the differ-

enced series are given at the bottom of Table 2. According to these results, the null hypothesis that the series 

contains a unit root for the differenced HI variable is rejected. In this context, the HI series became stationary when 

the first difference was taken. Therefore, the stationarity order of the HI series is I(1). When the level value of the 

EF, REC, FEC, and ES series is evaluated like the HI series, the null hypothesis of these four series cannot be 

rejected and when the differences of the variables in question are taken, it is seen that they become stationary. 

These results show that the stationarity order of all five series are I(1).  

The fact that the series contain a unit root shows that the shocks that may occur in the series are not temporary and 

therefore, shocks can be eliminated with appropriate policies. Moreover, the stationarity level of all series are I(1), 

which enables the analysis of the cointegration relationship between the series. Within the scope of the study, the 

existence of a long-run relationship between the variables was analyzed with the panel cointegration test developed 

by Gengenbach, Urbain and Westerlund (2016). The results of this test are given in Table 3.   

 
Table 3. Panel cointegration test results 

d.y Coef. T-bar P-value 

Y(t-1) -0.261 -3.382 0.032** 

Note: ***, **, and * indicate statistical significance at the 1, 5, and 10%, respectively. 

 

The findings of the panel cointegration test show that the null hypothesis of no cointegration is rejected. In this 

context, there is a long-run relationship among the variables in the model where the dependent variable is happiness 

index and the independent variables are fossil fuel energy consumption, renewable energy consumption, ecological 

footprint and economic stability. 

The existence of a cointegration relationship among variables allows the estimation of model coefficients. The 

estimation of the model was carried out with two different methods, namely Dynamic SUR developed by Mark et 

al. (2005) and AMG estimator developed by Eberhardt and Bond (2009). The results of Dynamic SUR and AMG 

estimators are shown in Tables 4 and 5, respectively. 

 
Table 4. The results of Dynamic SUR Estimator 

Country FEC REC EF ES 

Brazil -0.696*** 

(0.025) 

0.241 

(0.286) 

-0.318 

(0.498) 

0.302* 

(0.185) 

Russia -0.520*** 

(0.011) 

0.051 

(0.079) 

-0.028 

(0.093) 

-0.008 

(0.086) 

India -0.482*** 

(0.033) 

0.520** 

(0.263) 

0.006 

(0.212) 

0.262 

(0.304) 

China -0.495*** 

(0.021) 

0.182 

(0.180) 

-0.297* 

(0.181) 

0.102 

(0.175) 

South Africa -0.459*** 

(0.021) 

0.153 

(0.172) 

-0.252** 

(0.104) 

0.582*** 

(0.182) 

Turkey -0.531*** 

(0.004) 

0.459*** 

(0.070) 

-0.362*** 

(0.058) 

0.269*** 

(0.032) 

Panel -0.546*** 

(0.008) 

0.033* 

(0.022) 

-0.036** 

(0.017) 

0.049** 

(0.023) 

Note: ***, **, and * indicate statistical significance at the 1, 5, and 10%, respectively. Values in parentheses indicate standard 

error values.  

 

The panel results of the Dynamic SUR estimator, which shows the long-run effect of the regressors in the model 

on the dependent variable, show that all four variables are statistically significant, while the individual results show 

that there are differences among countries. Firstly, according to the panel results, fossil fuel energy consumption 

and ecological footprint are significant and negative, while renewable energy consumption and economic stability 

are significant and positive. Accordingly, increases in fossil fuel energy consumption and ecological footprint 

negatively affect the happiness index, on the other hand, increases in renewable energy consumption and economic 

stability increase the happiness index and vice versa. Individual results differ from the panel results for each coun-

try, except for fossil fuel energy consumption. For example, renewable energy consumption is significant and 

positive only in India and Turkey, while it is insignificant in the other four countries. Therefore, increases in 

renewable energy consumption increase the happiness index in India and Turkey, while an increase in renewable 

energy consumption has no impact on happiness in the other four countries. While the ecological footprint is 

significant and negative in China, South Africa and Turkey, it is statistically insignificant in Brazil, Russia and 

India. Therefore, changes in the ecological footprint do not affect the happiness index in these three countries. 
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Finally, economic stability is significant and positive in Brazil, South Africa and Turkey, but insignificant in Rus-

sia, India and China. Thus, an increase in economic stability increases the happiness index in Brazil, South Africa 

and Turkey, but has no effect on the happiness index in Russia, India and China. 

The findings of the Dynamic SUR estimators are shown above. For the robustness of the results of the estimator, 

the coefficient estimate of the model was also estimated with the AMG method and these estimation results are 

shown in Table 5. 

 
Table 5. The results of AMG Estimator  

Country FEC REC EF ES 

Brazil -.0004276* 

(.0002123) 

 

0.56483 

(.74839) 

-0.1824*** 

(0.0601) 

 

.01477 

(.0205) 

Russia -.49606*** 

(.1301) 

0.1114*** 

(0.021445) 

.2253 

(.2810) 

0.0306** 

(.0155) 

India -.3839 

(.45929) 

-.6011 

(.4730) 

-0.450*** 

(0.102) 

-.0292 

(.0240) 

China -0.598** 

(0.281) 

.2849 

(.3513) 

-0.465** 

(0.227) 

-0.115 

(0.149) 

South Africa -0.6350* 

(.363) 

.1943 

(.390) 

.3079 

(.417) 

-.0240 

(.02059) 

Turkey -.5322*** 

(.1831) 

0.5832*** 

(.2136) 

-0.112 

(.582) 

0.0571*** 

(.02023) 

Panel -.0002753*** 

(.00009384) 

0.00054** 

(0.00025) 

-0.720* 

(0.410) 

.04210* 

(.02460) 

Note: ***, **, and * indicate statistical significance at the 1, 5, and 10%, respectively. Values in parentheses indicate standard 

error values.  

 

The panel results of the AMG estimator shown in Table 5 confirm the results of the Dynamic SUR estimator. 

Accordingly, fossil fuel energy consumption and ecological footprint are statistically significant and negative, 

while renewable energy consumption and economic stability are significant and positive. These results show that 

increases in fossil fuel energy consumption and/or ecological footprint in BRICS-T countries reduces the happi-

ness index in that country group, and vice versa. On the other hand, the findings in Table 5 show that increases in 

renewable energy consumption and economic stability increase happiness across the BRICS-T group of countries, 

and vice versa. The individual test results in the upper part of Table 4 do not differ significantly from the individual 

results of the Dynamic SUR estimator. For instance, fossil fuel energy consumption is insignificant only in India, 

but it is significant and negative in the other five countries. These results suggest that rises in fossil fuel energy 

consumption reduce happiness in each of the BRICS-T countries except India. According to the individual test 

results of the ecological footprint, which is another variable that negatively affects happiness, the ecological foot-

print is significant and negative in Brazil, India and China, while it is insignificant in the other three countries. 

Thus, rises in the ecological footprint decrease happiness in Brazil, India and China, but have no impact on hap-

piness in Russia, South Africa and Turkey. 

The results of renewable energy consumption and economic stability, which have a positive influence on happi-

ness, do not differ significantly from the results of the Dynamic SUR estimator for variables that positively affect 

happiness. For example, individual test results of renewable energy consumption show that increases in renewable 

energy consumption in Russia and Turkey increase happiness in these two countries, while changes in renewable 

energy consumption in the other four countries (Brazil, India, China and South Africa) do not affect happiness in 

these four countries. Finally, according to the individual test results of the coefficient of the economic stability 

variable, economic stability is significant and positive only in Russia and Turkey. However, the coefficient of the 

economic stability variable is insignificant in the other four countries (Brazil, India, China and South Africa). 

Therefore, changes in economic stability affect happiness only in Turkey and Russia, but not in Brazil, India, 

China and South Africa. 

The results of the AMG estimator applied for the robustness of the Dynamic SUR estimator results generally 

confirm the Dynamic SUR results. Panel results for both estimators show that fossil fuel energy consumption and 

ecological footprint negatively affect happiness, while renewable energy consumption and economic stability af-

fect happiness in a positive way. Individual test results show that the results of both estimators do not differ sig-

nificantly and that the difference is due to the country and not the direction of the relationship. All these results 

show that the increase in renewable energy consumption and the improvement in economic conditions are ex-

tremely important in affecting the happiness of individuals in BRICS-T countries. In addition, the findings of both 

estimators show that increasing environmental pollution due to the increase in ecological footprint and fossil fuel 

energy consumption negatively influence happiness. Therefore, it can be concluded that factors that increase en-
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vironmental pollution, such as the increase in ecological footprint and fossil fuel energy consumption have a neg-

ative impact on happiness in BRICS-T countries in general. On the other hand, reduction in environmental pollu-

tion and improvement in economic conditions, such as an increase in renewable energy consumption and a rise in 

economic stability increase happiness in BRICS-T countries. It can be said that the negative impact of the ecolog-

ical footprint on happiness is consistent with the findings of Wang et al. (2023) in the literature. At the same time, 

the findings of the positive influence of renewable energy consumption on happiness is parallel to the work of 

Ostrowska et al. (2024). 

The significant and positive relationship between renewable energy consumption and happiness index obtained in 

the study can be explained by the fact that renewable energy increases the quality of life. This relationship between 

renewable energy consumption and happiness coincides with the United Nations’ SDG 3 Good Health and Well-

being and SDG 7 Affordable and Clean Energy. Renewables help increase energy efficiency and ensure reduce air 

pollution. Moreover, renewable energy sources reduce CO2 emissions and provide environmentally friendly en-

ergy consumption. These developments increase the quality of air, allowing people to have better quality air con-

ditions, thus improving the quality of life. The rise in the quality of life contributes to people being happier. In 

addition, renewable energy sources are easy to install systems as they do not require high technology compared to 

other energy systems and are a very economical energy solution in the long term as they provide lifelong use. 

Therefore, with the increase in the use of renewable energy sources, external dependency in energy production 

will decrease. Renewable energy production is of great importance in terms of sustainability, as it is easy to install 

and less costly than other energy systems and provides lifelong use. The significant and negative relationship 

between fossil fuel energy sources and ecological footprint and the happiness index can be explained by the exact 

opposite of the significant and positive relationship between renewable energy sources and the happiness index. 

The increase in fossil fuel energy sources increases CO2 emissions and thus increases air pollution. Hence, the rise 

in fossil fuel energy consumption also increases the ecological footprint. The increase in the ecological footprint 

reduces air quality, causing people to experience poorer air conditions, thus reducing their quality of life. The 

decrease in quality of life leads people to become unhappier. The decline in the use of fossil energy resources 

along with the increase in the use of renewables is an important development in sustainability, and contributes to 

this issue. In this respect, as seen in Figure 1, it can be said that the BRICS-T countries’ increasing focus on 

renewable energy in the 2005-2023 period contributes to sustainable development. 

Another finding of the study, the significant and positive relationship between economic stability and happiness 

index can be explained by purchasing power. This relationship between economic stability and the happiness index 

also coincides with the United Nations’ SDG 8 Decent Work and Economic Growth. Economic stability also in-

cludes price stability and economic growth. The long-term development of the inflation rate in single digits pre-

vents the prices of goods and services that individuals will purchase to meet their needs from increasing too much. 

Increased economic growth increases the income levels of individuals in the relevant country. The rise in the 

income levels of individuals and the fact that the prices of goods and services do not rise, increases their purchasing 

power. Therefore, ensuring economic stability allows individuals to meet their own personal needs, enabling them 

to meet the needs of the present without compromising the ability of future generations to meet their own needs. 

This development also makes a positive contribution to sustainable development. Thus, increasing economic sta-

bility can contribute to individuals feeling happy by increasing their level of well-being. The significant and pos-

itive relationship between economic stability and happiness index can be explained in this way. In fact, according 

to Figure 1, the economic stability index has generally decreased in BRICS-T countries between 2005 and 2023. 

In addition, it is seen that there was a decrease in the happiness index in the same period. These developments are 

likely to be influenced by the global economic crisis experienced in 2008, COVID-19 pandemic experienced in 

2020, and the recent war between Russia and Ukraine. As mentioned above, the decrease in economic stability 

may negatively affect sustainable development by causing individuals to decrease their ability to meet their per-

sonal needs. 

In addition to all these relationships among renewable energy consumption, economic stability, and happiness, the 

positive relationship between renewable energy and economic stability and happiness shows that the pro-environ-

ment policies implemented and the policies implemented to ensure economic stability are interconnected. Increas-

ing economic stability indicates that countries have reached a certain income level. In high-income countries, the 

use of high-tech and environmentally friendly technologies is higher. Hence, the countries with high income are 

expected to be more environmentally friendly. In this situation, explained by the Environmental Kuznets Curve 

(EKC) hypothesis, when countries have low income, their primary goal is growth, not the environment. Therefore, 

the use of environmentally friendly technology and the use of high technology is lower in low-income countries. 

This development causes countries to pollute the environment more in the production process up to a certain in-

come level and after this income level, to pollute the environment less in the production process due to the use of 

higher and environmentally friendly technology. This finding shows that the policies to be implemented for eco-

nomic growth and stability are in harmony with environmentally friendly policies. As a matter of fact, the fact that 

the economic stability shown in item e in Figure 1 has a general downward trend between 2005 and 2023, and the 

ecological footprint shown in item b as a general upward trend shows that the ecological footprint and air pollution 
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have increased along with the deterioration in economic conditions in the BRICS-T countries during the period in 

question. These developments show that the economic policies implemented to increase economic stability and 

the policies implemented to reduce environmental pollution have not been successful. 

 

6. Conclusion 

 

Recently, the factors affecting happiness are among the topics researched in the literature. It is generally seen that 

the level of happiness is associated with variables such as economic growth, development, CO2 emissions, as well 

as other socio-economic variables. However, it is noteworthy that the connection between happiness and economic 

stability has not been investigated in the literature. Therefore, this study differs from studies in the literature at this 

point and with the methods used in the analysis. In this context, this study empirically analyzed the impact of 

ecological footprint, fossil fuel energy consumption, renewable energy consumption, and economic stability on 

happiness in the context of BRICS-T countries. The study covers the period 2005-2023 and annual data were used. 

In the analysis, methods that take into account cross-section dependence and can be used for heterogeneous panels 

were used. In this connection, firstly, PANICCA panel unit root test was performed to determine whether the series 

contain a unit root, that is, whether they are stationary or not, and it was seen that the series were not stationary at 

the level, but became stationary when the first difference was taken. As a result, it was found that the stationary 

order of all the series are I(1). Then, the panel cointegration test developed by Gengenbach, Urbain and Westerlund 

(2016) was applied to investigate whether there is a long-run relationship between the variables. According to the 

results obtained, it was determined that there is a cointegration, that is, long-run relationship among the happiness 

index and the ecological footprint, fossil fuel energy consumption, renewable energy consumption, and economic 

stability. Afterward, Dynamic SUR developed by Mark et al. (2005) and AMG estimator methods developed by 

Eberhardt and Bond (2009) were used to estimate the model coefficients. It can be said that the panel results 

obtained from these two estimation methods are parallel and the results support each other. As a result, when 

evaluated in general, it can be said that the ecological footprint and the increase in fossil fuel energy consumption, 

which cause an increase in environmental pollution in BRICS-T countries, negatively affect happiness, while rise 

in renewable energy consumption and economic stability have a positive influence on happiness. 

It has been found that ecological footprint and fossil fuel energy consumption negatively affect happiness, while 

renewable energy consumption and economic stability have a positive influence on happiness. Based on the em-

pirical findings, policies to improve environmental quality should be implemented. Fossil fuel consumption pro-

duces more CO2 emissions. Since the ecological footprint is also an indicator of air pollution, the rise in CO2 

emissions also increase the ecological footprint. Therefore, fossil fuel consumption increases the ecological foot-

print much more than renewable energy consumption. The increase in the ecological footprint will reduce air 

quality as it will increase air pollution. Hence, the quality of life and happiness of individuals decreases. For these 

reasons, in order for people to have a better life and to achieve the United Nations’ SDG 3 Good Health and Well-

being and SDG 7 Affordable and Clean Energy, fossil fuel energy consumption that causes environmental pollu-

tion should be abandoned, and the most suitable environmentally friendly energy sources for the country should 

be identified and emphasis should be given to these in order to meet the energy needs. Since a healthy and good 

environment will increase happiness, the use of environmentally friendly energy sources that cause less environ-

mental pollution than fossil fuels will be effective in increasing the level of happiness. Nevertheless, it should not 

be forgotten that living in a healthy environment is a basic human right. Another finding is that economic stability 

has a positive impact on happiness. Therefore, it is important to implement policies aimed at ensuring economic 

stability. Because economic instability can bring uncertainty and cause confidence in the economy to be shaken. 

This situation can negatively affect the entire society. For example, economic instability can lead to a decrease in 

investments, which is one of the basic elements of economic growth. As a matter of fact, investors will not prefer 

to invest in countries with unstable, uncertain and risky economy, but rather prefer to invest in more stable and 

secure countries. This will prevent further job creation in the country where investment is not preferred and will 

have a negative influence on economic growth. However, in environments where the economy is not stable, en-

trepreneurs will cautious about realizing their ideas, projects and investments due to the risk element, and innova-

tion will also decrease. As a result, it is important to create effective policies for people’s happiness and well-

being. As a matter of fact, happy individuals can establish healthy relationships in their social lives and can be 

more productive in their business lives. The influence of the increase in economic stability on happiness can also 

be explained by environmental conditions, as stated in the empirical findings section. As countries’ energy con-

sumption increases up to a certain income level, their CO2 emissions and ecological footprint will increase. After 

a certain income level, the increase in energy consumption reduces CO2 emissions and the ecological footprint. 

This development, known as the EKC hypothesis is related to the technology used in energy consumption. Coun-

tries with low income levels do not pay much attention to environmental conditions when using the energy they 

need for their growth. After a certain income level, CO2 emissions and ecological footprint will decrease as there 

will be more environmentally friendly technologies and people with more environmental awareness. Correspond-

ingly, people’s quality of life and happiness also increases. Therefore, policy makers in BRICS-T countries should 
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implement monetary and fiscal policies that will enhance economic stability. Implementing economic policies that 

increase economic growth, reduce inflation rates, and take into account budget and current account balances can 

contribute to the happiness of individuals. While implementing these practices, each country within the BRICS-T 

should develop and implement an energy policy that is less damaging to the environment according to its own 

economic dynamics, as this will also contribute to sustainable environmental conditions. In addition, increased 

economic stability is an important development for sustainable development. Besides, increased economic stability 

is in line with the United Nations’ SDG 8 Decent Work and Economic Growth. In light of all these developments, 

in order for BRICS-T countries to achieve sustainable development and to achieve the United Nations’ SDG 8 

Decent Work and Economic Growth, it is of great importance that each country develops its policies in line with 

economic, social, and environmental sustainability goals, taking into account the differences in their economic 

structures and the diversity in their energy policies.  

In the future, other socio-economic variables that may affect happiness can be investigated and studies can be 

conducted on similar topics for different countries or country groups using different methods, thus contributing to 

the literature.  
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Appendix 
 

Table A1. The results of cross section-dependncy and homogeneity test 

 

Variable 

CDLM CDLM2 CDLMadj 

t-stat. p-value t-stat. p-value t-stat. p-value 

HI -2.79*** 0.003 9.744*** 0.000 5.922*** 0.000 

FEC -2.51*** 0.006 2.710*** 0.004 3.644*** 0.000 

REC 2.137** 0.016 -1.610* 0.054 4.582*** 0.000 

ES 2.123** 0.017 -2.664*** 0.004 6.616*** 0.000 

EF -2.49*** 0.006 2.274** 0.011 3.25*** 0.001 

Model 36.56*** 0.000 3.938*** 0.000 12.085*** 0.000 

Delta-tilde 4.688***      0.000 

Delta-tilde-adj 5.220***      0.000 

 *** and ** indicate the significance at 1% and 5% level, respectively. 

 

The economic stability index (ES) was developed by the editors of the International Country Risk Guide (ICRG) 

in 1992 and consists of five sub-indicators. These sub-indicators are; GDP per capita, economic growth/GDP, 

inflation rate (%), budget balance/GDP and current account balance/GDP (Howell, 2014). To calculate the index, 

each sub-indicator is given a score from zero (0) to predetermined maximum value. The sum of the scores of these 

subcomponents is between 0-50. In general, the economic risk rating indicates that 0% and 24.9% is very high risk 

(very low stability), 25% and 29.9% is high risk (low stability), 30% and 34.9% is medium risk (average stability), 

35% and 39.9% is low risk (high stability), and 40% and above is very low risk (very high stability) (PRS-ICRG, 

2022: 20). 

The subcomponents of the economic stability index and information on its calculation are shown in Table A2. 

 
Table A2. Economic stability/risk index subcomponents, source: PRS Group, ICRG Methodology, 2022. 

Subcomponents Description 
Score 

Range 

GDP per capita 
It is calculated as a percentage of the average of the total GDP per 

capita of all countries in the ICRG. 
0-5 

Economic Growth Rate (%) 
The annual change in GDP at constant annual prices is calculated as 

a percentage increase or decrease. 
0-10 

Inflation Rate (%) Annual percentage change in the consumer price index. 0-10 

Budget Balance/GDP (%) 
It is calculated as the central government budget balance in a given 

year as a percentage of GDP in the same year. 
0-10 

Current Account Balance/GDP (%) 
It is calculated as the current account balance in a given year as a 

percentage of GDP in the same year. 
0-15 

   

 
 


