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Extended Abstract

Introduction

Amid growing global concerns about climate change and its
environmental consequences, analyzing the relationship between
economic variables and pollutant emissions particularly in emerging
economies has gained considerable scholarly and policy relevance.
The BRICS countries, as leading emerging economies experiencing
rapid growth, play a pivotal role in global economic expansion while
simultaneously ranking among the world's largest producers and
consumers of fossil fuels and greenhouse gas emissions. This study
examines the impact of financial development, foreign direct
investment (FDI), and trade expansion on CO: emissions across the
BRICS nations.

Main question

This study examines the impact of financial development, foreign
direct investment (FDI), and trade expansion on carbon dioxide (COs-)
emissions in the BRICS countries. It investigates whether these
variables contribute to elevated pollution levels thereby supporting the
pollution haven hypothesis or whether they facilitate emission
reductions in line with the pollution halo hypothesis. To address this
question, the study employs panel data analysis spanning the period
1997 to 2020.
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Literature Review

Zafar et al. (2019) examined data from G7 and N11 economies,
yielding noteworthy findings. Their study indicates that bank-based
financial development reduces pollution in G7 economies, whereas it
increases pollution in N11 economies. Further results reveal that stock
market development contributes to elevated emissions in G7
economies, while its impact is attenuated in N11 economies. Amri and
Saadawi (2022) employed the nonlinear autoregressive distributed lag
(NARDL) approach to investigate the effects of nuclear energy, fossil
fuels, trade openness, and economic growth on carbon emissions in
France, thereby confirming the Environmental Kuznets Curve (EKC)
hypothesis. Adel et al. (2024), focusing on small and medium-sized
enterprises (SMESs) in Pakistan using time series data spanning 2000
to 2022, found that increased electricity consumption, international
trade, transportation activities, and foreign direct investment (FDI)
lead to higher CO. emissions; however, FDI can mitigate emissions
when channeled toward green technologies. Hassan et al. (2023)
explored the impact of financial development, trade openness,
renewable energy consumption, and fossil fuel consumption on CO-
emissions, demonstrating that fossil fuel consumption degrades
environmental quality, whereas renewable energy use, financial
development, and trade openness contribute to environmental
improvement. Gikci et al. (2022) analyzed panel data from 13
developing countries and major emerging economies including China
based on continuous data derived from the MSCI Emerging Markets
Index, revealing significant relationships among economic growth,
energy consumption, and CO: emissions. They found that financial
development and CO: emissions are cointegrated in the long run, with
financial development exacerbating environmental pollution.
Consequently, energy economists and policymakers in emerging
markets should account for the impact of financial development on
energy consumption and carbon emissions in future research and
policy design.

Methodology and Data

The dataset employed in this study spans the period 1997 to 2020 and
is extracted exclusively from the World Bank database. The dependent
variable is carbon dioxide (COz) emissions, denoted as LCO- (natural
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logarithm of CO: emissions). The independent variables comprise
financial development (LFIN, measured as the natural logarithm of the
ratio of broad money [M3] to GDP), trade openness (LTRAD), gross
domestic product (LGDP), and foreign direct investment (LFDI), all
expressed in natural logarithmic form to mitigate heteroskedasticity
and facilitate elastic interpretation of coefficients.

Findings

The empirical results derived from panel data analysis of the BRICS
countries reveal a positive and statistically significant relationship
between carbon dioxide (CO:) emissions and four key determinants:
economic growth, foreign direct investment (FDI), financial
development, and trade openness. Notably, financial development
alongside economic growth—exerts a pronounced influence on both
energy consumption and carbon emissions. Consequently, energy
economists should explicitly account for the role of financial
development when modeling energy emissions linkages in future
research on emerging economies.

In the BRICS context, economic expansion and rising trade
volumes, when coupled with FDI inflows, frequently stimulate the
growth of emissions-intensive industries. This dynamic elevates
aggregate emissions levels, thereby corroborating both the pollution
haven hypothesis and the scale effect predicted by environmental
economics theory. Under these conditions, although FDI possesses the
potential to transfer cleaner production technologies, the absence of
stringent mandatory environmental regulations across most BRICS
jurisdictions has channeled investment predominantly toward resource
extraction and pollution-intensive manufacturing. As a result, the
environmental benefits of technological spillovers have been largely
offset by the expansion of environmentally degrading economic
activities.

Conclusions

These findings indicate that economic growth and financial
development in the BRICS countries have predominantly stimulated
fossil fuel consumption and the expansion of emissions-intensive
industries, rather than advancing sustainable development pathways or
fostering the adoption of green technologies. Furthermore, trade
expansion and foreign direct investment (FDI) inflows have not been
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sufficiently channeled toward green projects or the trade of clean
technologies; instead, they have been largely directed toward
pollution-intensive sectors. The positive and statistically significant
effect of economic growth on CO: emissions suggests that the BRICS
economies remain positioned on the ascending segment of the
Environmental Kuznets Curve (EKC), wherein rising income levels
are associated with escalating fossil fuel dependence and
environmental degradation.

To transition toward sustainable development trajectories, BRICS
countries must implement targeted policies that steer financial
development and investment flows toward renewable energy
infrastructure  and green innovation. Concurrently, stricter
environmental screening mechanisms should be imposed on foreign
investments and trade activities to prevent the inflow of pollution-
intensive technologies and incentivize the transfer of cleaner
production methods.

In conclusion, BRICS nations require intelligently designed
policy frameworks capable of harnessing financial development and
international trade opportunities to mitigate environmental pollution
and advance green growth. Trade policies should prioritize the
exchange of sustainable goods and services, while regulatory
measures should restrict the cross-border movement of highly
polluting industries. Supporting research and development (R&D) in
green technologies integrated with, rather than subordinated to,
economic expansion can further enhance environmental quality. The
sustained implementation of such policies over the long term can
enable BRICS countries to decouple economic growth from carbon
emissions and align their development pathways with global
sustainability imperatives.

Keywords: Financial Development, Trade, CO. Emissions, BRICS
Countries, Panel Data.
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