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Abstract: The COVID-19 pandemic had a significant impact on urban mobility and public transpor- 8 

tation. While some restrictions have eased, passenger volumes remain lower than pre-pandemic 9 

levels. In 2022, global averages were 26% below 2017 figures. Public transport is crucial for urban 10 

sustainability and citizens' rights, but it relies on passengers for viability. Our study focuses on the 11 

Metropolitan Region of São Paulo, analyzing passenger numbers from 2017 to 2022 for subways, 12 

urban rail, city buses, and metropolitan buses, along with individual motorized transport. The data 13 

reveals decline during the pandemic and a gradual recovery in 2022, with drops of 15% in subways, 14 

28% in urban rail, 32% in city buses, and 20% in metropolitan buses compared to 2017. This study 15 

underscores the challenges and prospects for mobility in the region, reflecting changing habits. 16 
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 18 

1. Contextualization 19 

Urban Public Transport (TPU) plays a fundamental role in urban mobility, being crucial for the 20 

sustainability of cities and guaranteeing the "right to the city", which involves not only access to 21 

urban locations, but also participation in decisions that affect urban life. Mobility plays a crucial role 22 

in this right, allowing the interconnection between people and spaces to meet their basic social 23 

needs, such as food, work, education, health and leisure [1]. 24 

At the end of 2019, the World Health Organization (WHO) received alerts about the new strain of 25 

Coronavirus in humans, with the first case of Covid-19 in Brazil reported in February 2020 [2, 3]. 26 

The WHO declared a pandemic situation in March 2020 [4], the pandemic financially disrupted 27 

mobility, forcing cities to impose extreme measures, the State of São Paulo decreed quarantine at 28 

the end of March. Social isolation and travel restrictions have impacted the way people work, shop, 29 

study and have fun, significantly reducing the use of public transport. There were three waves of 30 

Covid-19 in Brazil [5], with the São Paulo Metropolitan Region (RMSP) recording 2 million infec- 31 

tions and 80 thousand deaths by the end of 2022 [6]. At the end of the pandemic period, transport 32 

systems have not fully recovered, raising the question of whether pre-pandemic passenger volumes 33 

will be restored. 34 

Another relevant factor in the reduction in urban travel is the change in consumption habits in cities, 35 

with migration to online services for shopping, entertainment, access to services and money, se- 36 

lected since 2010 [7]. Furthermore, there is a resumption of commerce in neighborhoods to the det- 37 

riment of commerce in large, outdated establishments, such as hypermarkets and department stores 38 

[8]. A comparison of 2022 compared to 2019 showed a drop of around 10% in the volume of passen- 39 

gers transported in subway systems in several cities around the world with 13% lower revenue, 40 

showing that the systems could enter in moments of scarcity of investments, with growing slow 41 
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development of networks and services [9]. In Brazil, in urban bus systems, there was a drop in 2013, 1 

remaining in 2022, on average, 24.4% below 2019 [10]. 2 

This study evaluates the situation and resumption of public transport in the RMSP, analyzing pas- 3 

senger volumes from 2017 to 2022 in the metro, rail and urban bus systems. 4 

2. Study location and transport systems analyzed 5 

The RMSP is made up of 38 cities (RM – Metropolitan Region) plus the city of São Paulo 6 

(Figure 1), being the fourth largest urban agglomeration in the world, with a population 7 

of approximately 21 million people in an area of 7.9 thousand km2, with GDP per capita 8 

of R$47 thousand [11, 12, 13]. RMSP has a subway network (104,2 km and 91 stations), a 9 

railway network (273 km and 96 stations) and two main bus systems, one in the city of 10 

São Paulo (1347 lines and 11925 buses) and the other in RM (479 lines and 260 buses). 11 

Metro, 2023b) [14, 15, 16]. 12 

 13 

Figure 1. Location of the counties of RMSP [17] 14 

3. Analysis of mobility data in the RMSP TPU 15 

In possession of the volumes of passengers transported by each of the urban transport 16 

systems from 2017 to 2022 [18, 19, 20, 21] (the raw data was not presented here in table 17 

form due to lack of space), as can be seen In Figure 2, it is possible to see the drop that 18 

occurred in March 2020 and the recovery that occurred from August 2020, as well as the 19 

drops in waves 2 and 3 of Covid and subsequent recoveries. Furthermore, it is possible 20 

to see the monthly fluctuations since 2017 and the annual average (dashed lines). 21 

In 2017, the TPU transported almost 5.5 billion passengers and in 2022 it transported just 22 

over 4.0 billion passengers (Table 1), a drop of 26.3%, but it can be seen that this down- 23 

ward trend occurs in practically all systems since 2018, an exception for the subway sys- 24 

tem, which only experienced a decline during the pandemic, achieving the best recovery 25 

in 2022. Figure 3(a) shows the absolute comparison of the values of each of the systems, 26 

forming the TPU and Figure 3 (b) shows the variation in values based on the year 2017. 27 
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Figure 2. Passageiros transportados por mês e média anual de passageiros transportados em cada 2 
um dos sistemas de transportes da RMSP. As linhas verticais vermelhar informam a divisão dos 3 
anos e as colunas cinza mostram as três ondas de covid no Brasil [5]. 4 

Table 1. Annual volume of passengers carried (millions) and change based on 2017 for each transport system and by UPT. 5 

Year Urban Bus 

[18] 

Var. 

(2017) 

Metrop. Bus 

[19] 

Var. 

(2017) 

Subway  

[20] 

Var. 

(2017) 

Train  

[21] 

Var. 

(2017) 

UPT Var. 

(2017) 

2017 2,863 - 504 - 1,303 - 828 - 5,497 - 

2018 2,769 -3.3% 506 0.4% 1,359 4.4% 863 4.3% 5,498 0.0% 

2019 2,581 -9.8% 506 0.4% 1,495 14.7% 697 -15.8% 5,279 -4.0% 

2020 1,500 -47.6% 303 -39.9% 764 -41.3% 415 -49.9% 2,981 -45.8% 

2021 1,596 -44.2% 321 -36.3% 797 -38.8% 448 -45.9% 3,162 -42.5% 

2022 1,949 -31.9% 403 -20.0% 1,104 -15.2% 593 -28.3% 4,049 -26.3% 

 6 

  

(a) (b) 

Figure 3. Passengers transported in RMSP transport systems: (a) Absolute composition of each mode of transport, forming 7 
the TPU; (b) Annual variation based on 2017 data. 8 

4. Conclusion 9 

The pandemic triggered by Covid-19 had a drastic impact on urban mobility, re- 10 

flected in the abrupt drop in the number of passengers in March 2020. However, there 11 

was a notable recovery from August 2020 onwards, indicating resilience in the public 12 

transport system. Despite the subsequent waves of the pandemic, the data reveal monthly 13 

oscillations and an annual average that denote a gradual and continuous adaptation to 14 

the new conditions imposed. 15 

The comparative analysis between the different modes of transport reveals that the 16 

metro system stood out, presenting the best recovery in 2022, while the bus and rail 17 
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systems demonstrated considerable variations throughout the period studied. The annual 1 

variation based on 2017 highlights a downward trend since 2018, with the exception of 2 

the metro system, corroborating the complexity of interactions between the pandemic, 3 

changes in consumption patterns and the specific resilience of each mode of transport. 4 

In addition to the direct influence of the pandemic, the study points to structural 5 

changes in urban consumption habits, with the increase in online services and a resump- 6 

tion of commerce in neighborhoods. These factors, combined with the drop in passenger 7 

volumes, raise concerns about sustainability and investments in urban public transport 8 

systems. 9 

Given this panorama, it is crucial that authorities and public transport managers con- 10 

sider innovative strategies to face the challenges posed by the current situation. The search 11 

for solutions that promote efficiency, sustainability and adaptation to new mobility para- 12 

digms is essential to ensure not only the recovery, but also the strengthening and contin- 13 

uous evolution of urban public transport in the RMSP. 14 

Funding: “This research received no external funding”.  15 

Conflicts of Interest: “The authors declare no conflict of interest.”  16 

References 17 

1. Florentino, R. Como transformar o direito à mobilidade urbana em indicador de políticas públicas? Uma contribuição. e-metro- 18 
polis: Revista Eletrônica de Estudos Urbanos e Regionais, 2011, 2(7), 44-56. 19 

2. Histórico da pandemia de COVID-19. Available online: https://www.paho.org/pt/covid19/historico-da-pandemia-covid-19 (ac- 20 
cessed on 10 November 2023). 21 

3. Coronavírus: Brasil confirma primeiro caso da doença. Available online: https://www.unasus.gov.br/noticia/coronavirus-brasil- 22 
confirma-primeiro-caso-da-doenca (accessed on 10 November 2023). 23 

4. Timeline: WHO's COVID-19 response. Available online: https://www.who.int/emergencies/diseases/novel-coronavirus- 24 
2019/interactive-timeline#! (accessed on 10 November 2023). 25 

5. Moura, E. C.; Cortez-Escalante, J.; Cavalcante, F. V.; Barreto, I. C. De H. C.; Sanchez, M. N. & Santos, L. M. P. Covid-19: temporal 26 
evolution and immunization in the three epidemiological waves, Brazil, 2020–2022. Revista de Saúde Pública, 2022, DOI: 27 
http://dx.doi.org/10.11606/s1518-8787.2022056004907  28 

6. Coronavírus Brasil: Painel Coronavírus. Available online: https://covid.saude.gov.br/ (accessed on 10 November 2023). 29 
7. Índices e indicadores do mercado online. Available online: https://www.mccenet.com.br/ (accessed on 10 November 2023). 30 
8. DataSebrae. Available online: https://datasebrae.com.br/ (accessed on 10 November 2023). 31 
9. What does ‘new normal mobility’ look like?. Available online: https://www.uitp.org/resources/publications/ (accessed on 10 32 

November 2023). 33 
10. Anuário NTU 2022-2023. Available online: https://www.ntu.org.br/novo/ListaPublicacoes.aspx?idArea=9 (accessed on 10 No- 34 

vember 2023). 35 
11. Região Metropolitana de São Paulo. Available online: https://rmsp.pdui.sp.gov.br/?page_id=127 (accessed on 10 November 36 

2023). 37 
12. The largest cities worldwide 2023. Available online: https://www.destatis.de/EN/Themes/Countries-Regions/International-Sta- 38 

tistics/Data-Topic/Population-Labour-Social-Issues/DemographyMigration/UrbanPopulation.html (accessed on 10 November 39 
2023). 40 

13. SCNT - Sistema de Contas Nacionais Trimestrais. Available online: https://www.ibge.gov.br/estatisticas/economicas/contas- 41 
nacionais/9300-contas-nacionais-trimestrais.html?=&t=series-historicas&utm_source=landing&utm_medium=ex- 42 
plica&utm_campaign=pib#evolucao-taxa (accessed on 10 November 2023). 43 

14. Visão geral. Available online: https://www.cptm.sp.gov.br/a-companhia/Pages/a-companhia.aspx (accessed on 10 November 44 
2023). 45 

15. Sistema de Transporte. Available online: https://www.sptrans.com.br/sptrans (accessed on 10 November 2023). 46 
16. Institucional. Available online: https://www.emtu.sp.gov.br/emtu/institucional/quem-somos.fss (accessed on 10 November 47 

2023). 48 
17. Daroncho, C.; dalosto, J. A. D; martínez, P. J. P. Trip generation by main modes of transport: analysis of the historical evolution 49 

in the Metropolitan Region of São Paulo (1967-2017). South American Development Society Journal, 2023, v. 9, n. 25, p. 200. doi: 50 
http://dx.doi.org/10.24325/issn.2446-5763.v9i25p200-222  51 

18. Passageiros Transportados - 2023. Available online: https://www.prefeitura.sp.gov.br/cidade/secretarias/mobilidade/instituci- 52 
onal/sptrans/acesso_a_informacao/index.php?p=34369 (accessed on 10 November 2023). 53 

19. EMTU – Empresa Metropolitana de Transportes Urbanos de São Paulo. Passageiros transportados de 2017 a 2022 [personal mes- 54 
sage obtained via the Brazilian Access to Information Act]. Message received on Jun 14th 2023 55 

https://www.paho.org/pt/covid19/historico-da-pandemia-covid-19
https://www.unasus.gov.br/noticia/coronavirus-brasil-confirma-primeiro-caso-da-doenca
https://www.unasus.gov.br/noticia/coronavirus-brasil-confirma-primeiro-caso-da-doenca
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/interactive-timeline
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/interactive-timeline
http://dx.doi.org/10.11606/s1518-8787.2022056004907
https://covid.saude.gov.br/
https://www.mccenet.com.br/
https://datasebrae.com.br/
https://www.uitp.org/resources/publications/
https://www.ntu.org.br/novo/ListaPublicacoes.aspx?idArea=9
https://rmsp.pdui.sp.gov.br/?page_id=127
https://www.destatis.de/EN/Themes/Countries-Regions/International-Statistics/Data-Topic/Population-Labour-Social-Issues/DemographyMigration/UrbanPopulation.html
https://www.destatis.de/EN/Themes/Countries-Regions/International-Statistics/Data-Topic/Population-Labour-Social-Issues/DemographyMigration/UrbanPopulation.html
https://www.ibge.gov.br/estatisticas/economicas/contas-nacionais/9300-contas-nacionais-trimestrais.html?=&t=series-historicas&utm_source=landing&utm_medium=explica&utm_campaign=pib#evolucao-taxa
https://www.ibge.gov.br/estatisticas/economicas/contas-nacionais/9300-contas-nacionais-trimestrais.html?=&t=series-historicas&utm_source=landing&utm_medium=explica&utm_campaign=pib#evolucao-taxa
https://www.ibge.gov.br/estatisticas/economicas/contas-nacionais/9300-contas-nacionais-trimestrais.html?=&t=series-historicas&utm_source=landing&utm_medium=explica&utm_campaign=pib#evolucao-taxa
https://www.cptm.sp.gov.br/a-companhia/Pages/a-companhia.aspx
https://www.sptrans.com.br/sptrans
http://dx.doi.org/10.24325/issn.2446-5763.v9i25p200-222
https://www.prefeitura.sp.gov.br/cidade/secretarias/mobilidade/institucional/sptrans/acesso_a_informacao/index.php?p=34369
https://www.prefeitura.sp.gov.br/cidade/secretarias/mobilidade/institucional/sptrans/acesso_a_informacao/index.php?p=34369


Proceedings 2024, 68, x FOR PEER REVIEW 5 of 5 
 

 

20. Portal da Transparência. Available online: https://transparencia.metrosp.com.br/dataset/demanda (accessed on 10 November 1 
2023). 2 

21. Transparência. Available online: https://www.cptm.sp.gov.br/Transparencia/Pages/Manutencao-e-Operacao.aspx (accessed on 3 
10 November 2023). 4 

https://transparencia.metrosp.com.br/dataset/demanda
https://www.cptm.sp.gov.br/Transparencia/Pages/Manutencao-e-Operacao.aspx

