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Abstract: Environmental, social and governance (ESG) criteria emerged in
2004 as a way to assess the performance of corporations in terms of
environmental sustainability, social equity, and effective governance. Since
then, many companies have embraced these criteria as a way to demonstrate
their sustainable development. On the other hand, ESG criteria can be
replicated in cities in order to contribute to a better quality of life for citizens,
generate environmental sustainability, improve resilience, and attract investors
to the city. In this context, this paper aims to analyse the sustainable
performance of cities according to ESG criteria. The data are from Brazilian
cities and they were constructed by the Competitiveness Ranking of
Municipalities of the Center for Public Leadership. We analysed three editions
(2021, 2022 and 2023) between 409 and 415 municipalities and applied a
mixed-effects model for each index (ESG, E, S and G). The results show that
the geographic region, the predominant economic sector, whether the city is a
capital or not, per capita revenue, per capita companies and average salary are
significant variables in defining the positioning of cities in the indicators,
offering the profile of the cities with the best and worst performance in
sustainable development.
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1 Introduction

The environmental, social and governance (ESG) criteria were created in 2004 by the UN
Global Pact, through the “Who Cares Wins’ document. Since then, ESG has been used as
one of the criteria for investors to analyse the conduct and future financial performance of
companies and is being practiced in developed countries (Li et al., 2021). This has led
financial institutions around the world to evaluate ways of associating environmental,
social and governance aspects in the financial market, becoming a stimulus for the
adoption of measures with positive impacts in these three areas.

One way to measure the ESG performance of organisations is through assessment
models. Some of these models are proposed by organisations, such as the ESG Refinitiv
score, Thomson Reuters ASSET4/EIKON and Bloomberg. In Brazil, there is the ISEB3
Index, an index developed by Brazilian Stock Exchange (B3) of the performance of the
prices of the assets of selected Brazilian companies (ISEB3, 2024). In addition, at the end
of 2022, the Brazilian Association of Technical Standards (ABNT) published the ABNT
PR 2030 standard, which aims to conceptualise, guide how to implement and evaluate
ESG in organisations (Associacdo Brasileira De Normas Técnicas, 2022). These ESG
models and indexes are built based on institutional performance indicators. In general, to
obtain an ESG index for an institution, data is collected that can be obtained from
questionnaires or indicators related to environmental, social and governance aspects, an
appropriate standardisation is carried out so that they are on the same scale, and the ESG
score is calculated. The higher the index, the better the performance of the institutions in
the aspects evaluated.

Many studies evaluate the performance of companies in the ESG index by relating it
to other factors and variables of interest (Halbritter and Dorfleitner, 2015; Triyani et al.,
2020; Arsin, 2023; Firmansyah et al., 2023; Qureshi et al., 2021; Buallay, 2019; Rao
et al., 2023; Naimy et al., 2021). For example, Almeyda and Darmansyah (2019) used
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multiple regression to analyse whether there is a correlation between the ESG score and
the financial results of real estate companies in the seven largest economies in the world.
Junius et al. (2020) used multiple regression and analysed the impact of ESG
performance on the market value performance of 271 companies from Thailand,
Singapore, Malaysia and Indonesia. The study used return on assets, return on equity and
Tobins’s Q variables. De Lucia et al. (2020) used a combined machine learning and
logistic regression approach to analyse the accuracy of financial indicators of public
companies in Europe, assess whether ESG factors affect their financial performance and
how these factors can contribute to the advancement of corporate social responsibility
policies. Data from 1,038 public companies available in the Thomson Reuters
ASSET4/EIKON database were used, being for the environmental axis: use of resources,
emissions and innovation; for the social axis: workforce, human rights, community and
product responsibility; and for the governance axis: management, shareholders, CSR
strategy; in addition to data on return on equity (ROE) and return on assets (ROA).
Alareeni and Hamdan (2020) analysed whether an organisation’s ESG performance
brings returns to shareholders and whether it can withstand crisis situations. To this end,
multiple regression was used to find the causal relationship between ESG indicators,
accounting, financial indicators, and market indicators, from a sample of 969 companies,
during the COVID-19 pandemic. The authors conclude that companies with better ESG
performance can recover more quickly from crisis situations. Quintiliani (2022) analysed
the relationship between company value and the ESG score of 115 companies in Europe.
Cash flow indicators, return on equity, and liquidity ratios were used as variables. The
study used a linear regression model and concluded that the variables have a significant
positive relationship.

In fact, ESG theory was initially used for corporate governance. However, many
factors of corporate governance are similar to urban governance, and therefore ESG
theory provides excellent research perspectives and solutions for city management. For
example, Xu and Zhao (2023) analysed that the integration of environmental, social and
governance factors contributes to the construction of strategies to overcome disasters in
cities and, thus, make them more resilient, thus favouring their sustainable development
in the long term. Esmailpour et al. (2021) say that good urban governance occurs through
the integration of public managers and citizens in search of better environmental, social
and economic performance, and indicate that this is achieved through participation and
evaluation of indicators. Hiremath et al. (2013), state that methods are needed to assess
the level of sustainability of cities and suggest using indicators as a method. Kusakci
et al. (2022) contribute that the indicators, in addition to helping governments in
decision-making, also provide transparency for the population, motivating society to be
more participatory. The cities of the future can be built by companies with ESG at the
forefront and innovation (Buallay et al., 2021)

Regarding sustainable city analyses, Zhou et al. (2021) estimated a regression model
to estimate carbon emissions from land use at the city level by assessing the relationship
between urbanisation and carbon emissions. For this purpose, data from 13 cities in the
Beijing-Tianjin-Hebei (BTH) urban agglomeration in China were used. The results show
that Beijing showed a reduction in carbon emissions due to its optimisation and industrial
upgrade, while other cities showed an increase. The regression analysis between
urbanisation and carbon emissions from land use shows low carbon emissions in cities
with high and low urbanisation, high carbon emissions in cities with medium
urbanisation. The authors indicate the need to control urban expansion and excessive land
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development. Sharma et al. (2021) used quantile regression to analyse the relationship
between greenhouse gas emissions and gross domestic product, gross domestic product,
value added in agriculture, forestry and fishing, pesticide use, renewable energy
consumption and human capital. The study was conducted in the six BIMSTEC countries
(Bangladesh, India, Myanmar, Nepal, Sri Lanka and Thailand). The results indicate that
limiting agriculture to small-scale production can contribute to environmental quality, but
as production increases, it can increase greenhouse gas emissions. It was also analysed
that renewable energies have an insignificant effect on greenhouse gas emissions,
showing an inefficiency of the use of this technology in agricultural production. There is
no significant effect between the human capital variables and greenhouse gas emissions
from pesticide use. The use of renewable energies can offset the effect of pesticides.

Liu et al. (2022) evaluated the transition to sustainable energy in the ten countries that
emit the most CO, in relation to the energy trilemma (environmental sustainability,
energy security, and access to equitable energy). The authors used random effects panel
GLS regression and used economic growth, environmental quality, energy data, and
investment as variables. Based on the results, the authors conclude that economic growth
is positively influenced by the transition to sustainable energy, the energy trilemma,
investments in fixed assets, and energy consumption. The transition to sustainable energy
and the energy sector trilemma negatively influences the environment. They also
conclude that the countries analysed are more prosperous and have better environmental
performance when they transition to sustainable energy.

For Bonab et al. (2023), a smart city is also a sustainable city and suggest that public
managers reflect on the uncontrolled growth of the population of cities. The authors
estimated a regression model to analyse the relationship between population and the level
of smart city and ecology of all cities with more than one million inhabitants in the world.
The results show that the size of a city’s population negatively impacts its ecology and,
conversely, positively impacts its intelligence. They also suggest a balance in population
size so that the city is both ecological and intelligent.

However, although the ESG index is widely used in companies, few studies apply it
to assess the sustainable performance of cities, leaving a research gap in the area of
sustainable cities. In fact, studies of socio-environmental aspects and indicators, aligned
with ESG guidelines, are necessary for the sustainable development of cities (Dias et al.,
2023). In this sense, this study aims to study which profile variables can explain a better
or worse performance of cities in the ESG ranking and characterise the profile of a city in
sustainable performance, according to ESG criteria, based on data from Brazilian cities.

The work is structured as follows. This section introduces the subject. Section 2
presents the data from the ESG indexes and the factors analysed. This section also
discusses the regression model for longitudinal data for data analysis. Section 3 presents
the descriptive and inferential analyses via regression model for the data considering four
models respectively for the ESG, E, S and G indexes. Section 4 presents the discussions
of the results found and, finally, Section 5 presents the conclusions of this study.
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2 Materials and methods

2.1 Data

This article analysed data from three editions (2021, 2022 and 2023) of the Ranking de
Competitividade dos Municipios of Centro de Lideranga Publica (CLP, 2021, 2022,
2023). This ranking analyses the performance of Brazilian municipalities through
indicators. The 2021 edition evaluated 411 municipalities, the 2022 edition evaluated 415
municipalities, and the 2023 edition evaluated 409 Brazilian cities. The 2022 sample
represents 7.45% of the total cities in Brazil, and the cities in the study together have
127.9 million inhabitants (59.96% of the country’s population). To construct the ranking,
65 indicators were used, organised into 13 thematic pillars and three dimensions.

2.2 Factors analysed

This study used the general ESG scores developed by CLP, which ranked the largest
Brazilian cities in terms of sustainable development, to assess factors associated with
Brazilian municipalities that contribute to better or worse performance in the sustainable
development ranking. To this end, data related to profile variables that characterise the
municipalities were used: year (2021, 2022 and 2023); capital (yes or no); region
(central-west, northeast, north, southeast and south); predominant economic sector
(industry + agriculture, services and public sector); average salary in RS$; population size;
companies per capita; and municipal revenue per capita (IBGE, 2022).
The selection of the factors analysed was based on the following criteria:

a  not being part of the list of indicators that make up the ranking
b they must be indicators or indexes available in public sources

¢ the data must be available for all Brazilian cities.

2.3 Regression model

In order to study the relationship between the variables, we propose in this article to
adjust four regression models considering as response variables the ESG, E, S and G
indices, and as covariates the independent variables presented in Section 2.2. The model
was proposed based on the following linear mixed effects structure (Pinheiro and Bates,
2006; Gatecki et al., 2013; West et al., 2022):
Yix = Po + piYear, + BrCapitalYes; + 5 RegionNortheast;

+ B4 RegionNorth; + Bs RegionSoutheast; + s RegionSouth;

+ 37 PredominantEconomicSectorServices;,

+ B SPredominantEconomicSectorPublicSectory,

+ o AverageSalary;, + PioPopulation;

+Bi1Companiespercapitay, + [BioMunicipalRevenuepercapita;,

+fis AverageSalary}, + fsCompaniespercapita;,

+fisMunicipalRevenuepercapital, +u; + &
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i=L..,m,j=1...,5k=1273
where

ey represents the value of the dependent variable (ESG, E, S or G scores) for
municipality i nested in region j in year k

o [} to fis represent the fixed intercept and the fixed effects of the covariates
ey is the random effect associated with the intercept for the i/ municipality
e g represents the residual error.

For random effects, the following distributions will be considered:

u; ~" Normal(O, o2 ) and ey; ~m Normal(O, 0%)

city

where

. af,,-,y represents the random variation of the municipality-specific intercepts
e o7 represents the variances of the residual error, with heterogeneity between

regions.

We adjusted the models considering restricted maximum likelihood estimates. In this
case, we used the ‘lme’ function from the ‘nlme’ package of the R software (R Core
Team, 2022). Initially, the saturated model is adjusted (with all covariates) and then the
selection model is run by removing one by one the covariates whose p-value of the t-test
in the model was less than 5% significance. If there is a significant decrease in the AIC of
the model without the covariate, then the covariate is removed from the model. In all
models, we tested H, :af,,-,y =0 versus H, :af.ity >0 for the presence of the random
effect 4 in the model. In this scenario, it is recommended to use the test statistic by a
mixture of chi-square tests because the parameter is on the edge of the parametric space
(West et al., 2022). Additionally, an F test from analysis of variance is adopted to test
Hy =0% =...=0? for the components of the residual variance. The quality of the model

fit will be assessed through R? (Nakagawa and Schielzeth, 2013; Nakagawa et al., 2017)
and residual analysis.

3 Results

3.1 Descriptive analysis

Table 1 presents the categorical variables analysed, the amount of observed data, the
mean, the standard deviation, minimum and maximum in each of them, for the ESG and
E, S and G indexes separately. From Table 1, it is possible to analyse that among cities
that are not capitals, the average ESG score decreased in the period of —3.57%. The
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lowest score in the sample was in 2023, with a value of 3.89, which represents a decrease
in the period of —57.59% compared to the minimum score in 2021, which was 9.18. The
highest score in the sample was 94.79 in 2021. The maximum score also decreased in the
period, with a value of —3.87%. Among the capitals, the ESG average decreased by
—8.06% in the period, going from a score of 66.15 in 2021 to 60.82 in 2023. On the E axis
(environmental), considering cities that are not capitals, the samples showed a decrease in
the average value of —6.72%. Among capital cities, the average score on the E axis
decreased by —11.75%, going from a score of 67.23 in 2021 to 59.34 in 2023. The
minimum score on the axis in the period was 8.81 in 2023 and the maximum was 86.10
also in 2023. On the S axis (social), considering cities that are not capitals, the average
decreased in the period of —1.66%, where there was a score of 53.27 in 2021 and 52.39 in
2023. Among capital cities, the decrease in the average score was —5.67%, going from
58.77 in 2021 to 55.43 in 2023. Among capital cities, the lowest minimum score on the
social axis was 20.80 in 2023 and the highest maximum score was 89.72 in 2022.
Analysing axis G (governance), the average among cities that are not capitals decreased
by —1.98%, going from a score of 62.85 in 2021 to 61.60 in 2023. Among capitals, the
average score on axis G decreased by —6.57%. Among capital cities, the lowest minimum
score was 22.98 in 2022 and the highest maximum score was 99.02 in 2021. In general,
on all axes, cities that are not capitals had growth in 2022 and a decrease in 2023, even
having a lower score than in 2021. Cities that are capitals, on the other hand, had a
decrease in 2022 and 2023. In all years, the minimum values in capitals are much higher
than the minimum values in non-capitals. Furthermore, no maximum value equal to
100.00 was observed among the capitals in the period analysed, while among the
non-capitals, maximum values equal to 100.00 were observed in all years for the E, S and
G axes.

Regarding the predominant sector in the cities analysed, following the analysis in
Table 1, in general, all sectors had a decrease in the score in all axes during the period.
The industry + agriculture and public sector sectors had a small growth in the indexes in
2022, but in 2023 they had a decrease, with some indexes falling below the initial year
(2021). Analysing the general ESG index, the services sector had a decrease of —3.85%,
the industry + agriculture sectors had a growth of 0.59% and the public sector had the
highest growth with 2.69%. In the environmental axis, all sectors showed a decrease,
with the public sector having the highest value (—7.47%). Evaluating the social axis, the
industry + agriculture sector grew by 1.40%, the services and public sector sectors
showed a decrease, with the public sector showing the largest decrease (—3.51%). In the
governance axis, the public sector showed significant growth with a value of 22.41%, the
industry + agriculture sector achieved a 3.75% growth in the axis score, while the
services sector showed a decrease of —2.65%. Evaluating the average scores of the
sectors, in the ESG axis, the public sector presented the lowest average (28.28), a value
observed in 2021. In the environmental axis, the lowest average was in 2023 for the
public sector (33.13). In the social axis, the lowest average was in the public sector in
2022, with an average of 21.75. In the governance axis, the lowest average was also in
the public sector (25.78) in 2021.
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Descriptive analysis of ESG, E, S and G scores by categorical variables

Table 1
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Descriptive analysis of ESG, E, S and G scores by categorical variables (continued)

Table 1
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Furthermore, according to Table 1, analysing the scores of the cities by region, all had a
decrease in the average score of the ESG axis in the analysed period. The central-west
region had the largest decrease, with a value of —10.88%, followed by the north region
with a decrease of —9.10%, the northeast with a decrease of —6.82%, and the southeast
with —2.25%. The south region had the smallest decrease, with a value of —0.68%.
Analysing the environmental axis (E), there was again a decrease in all regions. The
central-west region had the smallest decrease (—19.07%), followed by the north region
(-17.92%), the northeast region (-7.29%), the southeast (-5.51%), and the south
(—=1.89%). In the social axis (S), three regions had a decrease in the average score of the
cities: north (—11.78%), northeast (-9.16%), and central-west (—7.09%). In this social
axis, the southeast and south regions had growth in the average score in the period with
values of 1.59% and 0.34%, respectively. In the governance axis (G), only the north
region showed growth in the average score, with growth of 2.70%. The others showed a
decrease: central-west (—5.45%), northeast (—4.35%), southeast (—2.27%), south
(-0.41%). Analysing the minimum values in the ESG axis among the regions, the
minimum value observed in the entire period was in the north region in 2023 with a value
of 3.89. In the environmental axis, the lowest minimum value was observed in the
northeast in 2022 and in the north in 2021 and 2023, with a value of 0.00. In the social
and governance axes, the north had the lowest value (0.00) in the three years analysed.
The south and central-west regions had the highest minimum values in the periods and
axes evaluated. Regarding maximum values, the southeast region presented the highest
maximum values in all axes in the period analysed. The south region also performed well
in maximum scores in the three axes in the period.

Table 2 Descriptive analysis of numerical variables

Variable Year n Minimum  Mean Maximum %?S'rg Corr. E Corr. S Corr. G

Companies 2021 411 0.0056  0.0389  0.1074  0.7321 0.5347 0.7864 0.7451
pereapita 5005 415 0.0064  0.0404 0.1177  0.7392 0.5100 0.7914 0.7498
2023 409 0.0075  0.0397  0.3497  0.2089 0.1022 0.2538 0.2244
Average 2021 411 1,382.18 2,500.77 5,956.72 0.4109 0.2937 0.4347 0.4301
salary 2022 415 1,602.71 2,782.53  6,260.42 0.3887 0.2364 0.4272 0.4120
2023 409 1,780.66 2,882.87 6,578.88 0.4212 0.2898 0.4438 0.4342
Population 2021 411 78,728 305,151.7 12,252,023 0.1556 0.1298 0.1192 0.1842
2022 415 78239 302,968.7 12,252,023 0.1405 0.1121 0.1094 0.1713
2023 409 56,789 305,909.4 12,252,023 0.1378 0.1025 0.1128 0.1674
Municipal 2021 411 14539 39134  16.5869 0.4232 0.2844 0.4607 0.4492
TeVenue 7022 415 1.2483  4.5405  27.3288  0.3255 0.1769 0.3734 0.3477

per capita
(x1,000) 2023 409 2.2490  5.6583 95.3822  0.1933 0.0777 0.2223 0.2375
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Parameter estimates of mixed effects models fitted to the data

Table 3
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Analysing Table 2 of descriptive analysis of continuous data, the company per capita
variable presents a strong correlation with the ESG, S and G axis index score for 2021
and 2022. It also presents an average correlation for axis E in 2021 and 2022. For 2023,
this variable presents a low correlation in all axes. The population variable presents a low
correlation in all axes for all years. The revenue per capita variable presents an average
correlation with the ESG, S and G axes in 2021 and 2022 and presents a low correlation
with axis E in all years and in 2023 for all axes. The average salary variable presents an
average correlation with the ESG, S and G axes in all years and a low correlation with
axis E in all years.

3.2 Mixed effect models

The mixed effects model was adjusted to the data and the results were obtained as shown
in Table 3. Among the variables analysed, the population size had no influence and is
therefore not shown in the model. The industry and agriculture sectors were combined
into a single set due to their low sample size. In all models, the random effect in the
municipality-specific intercepts (p-value < 0.0001) and for the different components of
the residual variance between region (p-value < 0.0001) were significant. The R? values
for the conditional model were high, com 0.8376, 0.6324, 0.9363 and 0.8175 for ESG, E,
S and G models, respectively, demonstrating good fit of the models.

According to Table 3, the ‘year’ variable had a negative effect on all axes, with the
environmental axis having the greatest negative effect and the social axis having the
smallest negative effect. The capital variable has a positive influence on all axes,
compared to cities that are not capitals. This variable has the greatest influence on the
social axis, followed by governance. Among the regions, the central-west region was
defined as the reference category. The north and northeast regions have a negative effect
on all axes. For the north region, the social axis has the greatest negative effect, while in
the northeast region the governance axis has the greatest negative effect. The southeast
and south regions have a positive effect on all three axes. In both cases, the social axis
presents the greatest positive effect. As for the predominant sector variable, the set that
united the industrial and agricultural sectors is what was defined as the reference. The
service sector has a positive influence on all axes, and the environmental axis has the
greatest impact. The public sector, on the other hand, has a negative influence on all axes.
The social axis has the greatest negative impact. The companies per capita variable has a
positive influence on all axes. It is on the governance axis that this variable has the
greatest impact. The per capita revenue variable has a negative influence on the
environmental axis and a positive influence on the others. The greatest positive influence
is on the governance axis. The average salary variable had a positive influence only on
the social axis, and had no significant influence on the other axes.

Figure 1 shows the residual plots for the models. On the left side of the figure are the
plots of values predicted by the conditional model versus Pearson residuals, showing no
apparent pattern. On the right side are the predicted values versus observed values, where
we observe good predictive power of the model since the points follow very close to the
x =y line. These graphs together with the R? show a satisfactory fit of the models.
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Figure 1 Plot of predicted values versus residuals (graphs on the left) and observed values versus
predicted values (graphs on the right) for four models (ESG, E, S and G) (see online
version for colours)
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4 Discussion

Analysing the data in Table 2, the capital variable has a greater influence on the ESG, S
and G axes and a slightly smaller influence on the E axis. This may be justified by the
fact that these are larger, more planned and organised cities, which may mean better
management and allocation of resources, while they face great difficulties in
environmental management combined with urban growth. Considering that capital cities
are, in general, highly urbanised, and making a proxy for the environmental axis with
carbon emission indicators, the results found in this study contrast with those found by
Zhou et al. (2021), who analysed that there are low carbon emissions in cities with high
and low urbanisation and high carbon emissions in cities with medium urbanisation. The
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authors indicate the need to control urban expansion and excessive land development.
Regarding the variable related to the region in which the city is located, the result reflects
the already known development of the southeast and south regions of Brazil as more
developed regions and the north and northeast regions as less developed. Analysing the
predominant sector variable, we note the better performance of cities that have the
services sector as predominant. This sector is actually the main sector of many Brazilian
cities and is very important for the country’s economy. It contributes to municipal
revenue since it generates taxes that are collected by the municipalities themselves.
However, it is worth noting that in order to develop a sustainable economy, a complete
production chain composed of all sectors is necessary. It cannot be said that a city with
only companies in the service sector would be the most suitable for better performance in
an ESG index. As for the companies per capita variable, according to the model, it
contributes positively to the performance of the index in all axes. This can be justified by
the fact that companies contribute to income generation for the population and the
municipality, especially the service sector, as already mentioned. Having a greater
number of companies per capita can mean a more diversified economy and therefore less
vulnerable to sectoral crises. Regarding the role and importance of companies in building
sustainable cities, Jin et al. (2024) argue that companies are the main link between
consumers and the government. Companies can promote the sustainable development of
cities through transformation and innovation in their products and services, making them
more sustainable and environmentally friendly. The municipal revenue per capita
variable had a negative influence on the environmental axis, which may be a sign that
even Brazilian cities are not allocating resources to improve their environmental issues
and, therefore, have not improved their indicators related to this axis. The governance
axis, on the other hand, has a greater positive impact for this variable, which may indicate
the efforts of managers to raise resources for their cities. However, it is worth
highlighting the importance of correctly allocating these resources, thinking about the
sustainability of the municipality in environmental, social and economic issues. This
thought is reinforced by the conclusions of the study developed by Kutty et al. (2020) in
which they argue that investments are necessary to promote a smart and sustainable city,
and that a shared policy and governance structure with the public and private sectors,
civil society and other stakeholders is also necessary, with transparent strategies. The
average salary variable was the only one that had an influence on only one axis, a
positive influence on the social axis. The population did not show any relationship with
the ESG indexes, contradicting Bonab et al. (2023), who analysed that the size of a city’s
population negatively impacts its ecology and positively impacts the intelligence of cities.

Six of the seven variables that are part of the model have influences on all axes. This
represents the relevance of these variables in sustainable development, according to ESG
criteria. The influence of companies on development is noticeable, generating jobs and
income for citizens. At the same time that having companies positively impacts the ESG
index, these companies need to offer fair wages and preserve the local community where
they are located so as not to generate losses on the environmental and social axis.

One point that draws attention in the model is the negative influence of municipal
revenue per capita on the environmental axis. As previously mentioned, this can be
justified by the way in which resources are allocated, but a more in-depth study on the
subject is necessary to confirm this hypothesis.
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5 Conclusions

To perform efficient management, it is necessary to use indicators that indicate the
scenario and the performance of processes and improvements. This cannot be different
for the management of sustainable development, including the sustainable development
of cities. ESG criteria emerged as a way to evaluate the performance of companies
regarding their sustainable development and their environmental, social and governance
impacts. Using these ESG criteria to evaluate cities can also be a good practice since the
whole world must be concerned about future generations. Using ESG criteria in city
management contributes to more efficient, transparent management and demonstrates
care for the community that is impacted by the decisions of the public manager.

In this sense, this study aims to study which profile variables can explain a better or
worse performance of cities in the ESG ranking and characterise the profile of a city in
sustainable performance, according to ESG, E, S and G indices, based on data from
Brazilian cities. This work therefore contributes with a statistical model capable of
defining the ESG index of cities, which makes it possible to compare how far a city has
moved towards sustainable development. In conclusion, the findings indicate that capital
cities outperform others across all ESG dimensions. The southeast region leads in ESG,
E, and S indices, while the south excels in G. Conversely, the north consistently shows
the lowest performance. Cities with a service-based economy perform better, whereas
those reliant on the public sector perform worse. Contrary to expectations, ESG indices
declined over time. A higher number of companies per capita is associated with better
performance across all axes. As for municipal revenue per capita, higher values improve
ESG, S, and G indices but are linked to lower scores on the E axis. These results
highlight the importance of understanding the socioeconomic and regional characteristics
that influence sustainable development at the municipal level. By identifying the factors
associated with better ESG performance, public managers can adopt targeted strategies
that enhance the strengths and address the weaknesses of their municipalities. The
proposed statistical model serves as a useful tool to support decision making, guide
public policies, and foster transparency and accountability. Furthermore, by encouraging
the adoption of ESG principles in the public sector, this study contributes to aligning
urban development with global sustainability goals, ensuring that cities become more
inclusive, resilient, and sustainable for current and future generations.

This work is limited in terms of data availability. This made it difficult to analyse
more covariates. In Brazil, there are several sources of public data on cities, but they are
often not easily accessible and are not concentrated in one or a few data portals, which
would facilitate collection. In Brazil, there are still few analyses related to ESG criteria
for cities. As future work, we suggest expanding the number of cities analysed and also
evaluating other cities and countries around the world.
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