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Abstract

This study aims to investigate the key driving factors of PMzs pollution in the BRICS countries
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(Brazil, Russia, India, China, and South Africa), in response to the environmental health challenges
posed by their urbanization and economic development, and to provide a basis for differentiated
governance strategies. Using panel data from 2010 to 2019 and applying the grey relational analysis
model, six dimensions were examined: population, GDP per capita, average life expectancy, energy
consumption, urbanization level, and forest coverage rate. The results indicate significant differ-
ences in the core driving factors among the countries: urbanization level (r: = 0.849), population (r;
= 0.881), and average life expectancy (ri = 0.885) were the dominant factors affecting PMz.s concen-
trations in China and India; GDP per capita (r: = 0.780) showed the strongest association with PMz.5
pollution in Brazil; forest coverage demonstrated a significant inhibitory effect on PMz.s concentra-
tions in China (i =0.875) and South Africa (ri = 0.959), underscoring the critical role of ecological
restoration projects and natural ecosystems in particulate matter removal. This study reveals the
heterogeneity of PM:;s driving mechanisms under different development paths, emphasizing the
need to integrate socioeconomic factors and ecological conservation in environmental governance,
and proposes tailored policy recommendations based on country-specific conditions.

Keywords

PMz .5, BRICS Countries, Socioeconomic Factors, Grey Relational Analysis

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5|8

B A A BRZ T DU R R AN T A BB, REISEA A 1A= R AR 15 77 SRR RS
E RGeS ) ™ B2 T AR S, O P PR R R R . PMys R KI5 1M £
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fa FER LR AR B [ 1] KISl R R PMys RIS SR RURIAE I PR R GUB ANE, 51 K — R INE
W RGN ML, P2 O N R A A R [2]. ik 2024 4, RGN EZGEE] TR AR LR
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A S IGO0 T AN N B B SR T AT eANE A S S P A5, 28 PMas
B A FH T B A b o AR ST I BT A T BN R B T AR AT A T £HiE (World Bank Open Data)
[20]. FTA %04 23 BT 3575 MATLAB FIHUEK Excel 44T

4. BESERE 9
4.1. PRRBEXHEETESGX

R PR B R BR BE S KSR e 28 4% 1985 AEAR I T 0 RGL TR Z RIK RINTTVE, 2 WS e i,
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Table 1. Deng’s grey relational degree between PM2 s exposure concentration and environment, economy

= L. PMos RERESIFE. SFRIBRMREXIKE

Hx Wt AKF N=! A GDP N2 E ARARIHIAR RV T 6
SR 0.6931 0.6592 0.7803 0.6924 0.7370 0.5646
H 0.8493 0.8806 0.5754 0.8851 0.8753 0.7433
R 0.7707 0.7772 0.6765 0.7592 0.7185 0.7199
2 0.6794 0.6799 0.5856 0.6486 0.6687 0.6190
[ZEIZ 0.7514 0.6732 0.5929 0.6319 0.9588 0.7637

£ 6 Wi, BARMARMKIR S PMy s 2 ERIRE IR R V) (> 0.9); EPEH AL GDP,
[ A AT . NE P e BRI, EDREE AT AL N E P e, r AR REREAE
YR ALK 35 PMa s R R R VI(0.75 < 1< 0.9); HARIEFR 5 PMas IRE R RECHE V(0.5 <1< 0.75).
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Figure 1. Bar chart of Deng’s grey relational degree between PMa.s exposure concentration and environment, economy
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