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CONTENT

This report presents an initial diagnosis of the Brazilian market for electric bicycles and kick-
scooters sharing systems. Identifies and explores the environmental and social impacts and 
opportunities of vehicle operating models and components, mainly related to batteries. In this 
way, it can be used as a repository of information and analysis and can support policy makers 
and agents involved in the implementation of urban micro-mobility products and services.
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The usage of alternative urban mobility modals has rapidly 
raised all over the world. The high cost of fossil fuels 
combined with the maintenance costs of automotive vehicles 
has boosted the demand of new means of transportation. 
The increasingly heavier traffic in urban areas and the 
concern with environmental and social aspects also has 
become decisive so that bicycles and, more recently, kick-
scooters show a fast growth and viability.

In the next decades, the amount and size of cities will keep 
growing fast globally. According to the United Nations1, 66% of 
the world population will live in cities by 2050, overcoming the 
current 54%. In Brazil, the expectation is that the population 
will reach 230 million inhabitants in 2030, with 90% living 
in urban environments. Those increasingly dense places will 
demand new solutions for public services, infrastructure and 
public polices, especially the ones relate to mobility. In this 
context, the use of bicycles and kick-scooters has gained 
relevance as a transport modal. 

In urban mobility, the raising displacement times and their 
related impacts has opened opportunities to alternative 
modals. The city of São Paulo, for example, has 7.4 motor 
vehicles for every 10 inhabitants2 and is the 6th metropolis in 
the world with the greatest air pollution, according to the World 
Health Organization3. The bicycle, as a known, accessible and 
clean mean, gains space with great growth potential.

Sharing models largely facilitated the access of users by reducing 
acquisition costs. Shared economy is a trend by consumers that 
may move USD 335 billion worldwide by 20254 and finds in the 
urban mobility cutting-edge business models. Bicycle sharing 
systems, for instance, has consistently raised for a decade. 
Thereby, new micro-mobility solutions using electric bicycles and 

1. ONU( 2015).World population prospects: Key findings & advance tables. Disponível em: https://tinyurl.com/yddwodeu>.
2. MENEZES, César. Cidade de SP tem 7,4 veículos para cada 10 habitantes, aponta levantamento da CET. Ano 2018. G1-Globo. Disponível em: < https://g1.globo.
com/sp/sao-paulo/noticia/cidade-de-sp-tem-74-veiculos-para-cada-10-habitantes-aponta-levantamento-da-cet.ghtml>. Acesso em: 09 novembro 2018.
3. SP é a 6ª metrópole em poluição do ar, diz OMS. Ano 2016. O Estado de São Paulo. Disponível em: <https://brasil.estadao.com.br/noticias/geral,sp-e-a-
6-metropole-em-poluicao-do-ar-diz-oms,52615>. Acesso em: 09 novembro 2018.
4. PWC (2016). Revista CEO. Disponível em https://www.pwc.com.br/pt/publicacoes/revista-ceo/assets/2016/PwC-CEO-BRASIL-31.pdf
5. SLoCat (2018). Transport and Climate Change Global Status Report. Available at: http://slocat.net/tcc-gsr

kick-scooters have found good, viable, easy-growth investment 
and market conditions.

Besides sharing, digitalization of mobility is another trend which 
inserts new services models. The use of devices, sensors and 
artificial intelligence connected by mobile internet has been a 
way to facilitate sharing economy. Electric bicycles and kick-
scooters use software, geolocation and Big Data systems and 
artificial intelligence not only to make easier the functioning 
of operations and dimensioning supply and demand, but also 
obtain information on displacement of users and interaction 
with the city.

The technological development of components and the profit 
over production scale, decreasing the costs of vehicles, are key 
factors to facilitate the popularization of electric bicycles and 
kick-scooters. Lithium batteries, the main component in terms 
of cost, have presented scale gains with decreased costs. In 
2017, the average price of batteries was around USD 209/Kwh, 
and there are prospections of a drop to USD 100/Kwh by 2025 
and USD 70/Kwh by 20305. This will be a necessary turning 
point to a widespread implementation of electric mobility. 
Moreover, new urban infrastructures will allow the integration 
with transport systems, boosting the demand.

Besides new technologies, establishing regulatory law and public 
stimulus programs might accelerate this process even more. In 
many grown markets, those changes are already a reality.

However, the search for scaled solutions that meet this raising 
demand also requires generating positive effects on economic 
social and environmental aspects. In this regard, developing 
electric propulsion gains even more relevance. The benefits to 
society are in the improvement of mobility, the reduction of air 
pollution and of GHG emissions. Shared electric bicycles and 

1. INTRODUCTION
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kick-scooters also become viable solutions when considering 
the balance between investment levels and operational and 
maintenance costs.

At the same time new solutions and technologies may bring 
real benefits to cities and to people’s lives, it may also generate 
direct and indirect negative socio-environmental impacts yet 
not relevant. When considering electric bicycles and kick-
scooters, a new scale of availability requires comprehension of 
direct, indirect and induced impacts along the life cycle of its 
components and materials.

Specially, it is necessary to understand the aspects of use and 
post-use of batteries. Considered a significant environmental 
hazard residues, batteries raise debates and researches about 
their destination since 19806. Lithium and lead-acid batteries 
use materials that must be treated correctly and that may cause 
risks and unwelcome impacts to operators, users and to society. 
Thus, developing methodologies that identify the nature and 

6. Estado de São Paulo, Resíduos sólidos. cit., p. 123. Secretaria do Meio Ambiente

greatness of the challenge, considering its present and future 
risks under the perspective of Life Cycle Assessment (LCA), 
becomes relevant and applicable to the production chain of 
bicycles and kick-scooters in Brazil.   Elaborating diagnosis and 
classification methods and indicating guidelines for good use 
and sustainable strategies, which benefits all the sector-related 
agents, will provide means for a better implementation of new 
long-term solutions.

The following report is divided in four parts. Chapter 2 presents 
a market outlook with its origins and concepts, as well as a 
presentation of the global and Brazilian markets of electric 
bicycles and kick-scooters, and energy storage. Chapter 3 
describes the normative evolution and public environmental 
policies in which new mobility solutions are being implemented 
in the Brazilian market. The next chapter introduces the 
issue called problem shifting and elements for assessing the 
socioenvironmental impacts of light electric vehicles. Finally, 
chapter 5 shows activities to be developed in further research.
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2. MARKET OUTLOOK

Bicycles are going through a fast-technological evolution. 
Electric models are considered the natural substitutes for 
conventional models for the function of short-distance 
urban mobility, with the potential to become the market 
standard in the coming years7. Other consumer goods for 
large-scale use went through a similar shift. The cellphone 
market illustrates the potential for rapid expansion and the 
adoption of new consumer habits, made possible by gains 
in scale and the technological evolution of equipment. 
The same way as smartphones, electric bicycles and kick-
scooters will benefit of decreasing production costs, facility 
of adoption, connectivity infrastructure and new features 
brought by embedded technology, especially the ones related 
to the Internet of Things (IoT). In a great extent, massifying 
smartphones and satellite tracking facilitated the expansion 
of shared bicycles and kick-scooters.

The present stage is possible by the convergence of technical 
and market conditions. Bicycle electrification has been the 
subject of inventors since the late 19th century. In 1946, the 
Trucker model presented the first elements of an internal 
gear motor with the maintenance of free wheels, allowing 
the user to pedal independently of the assistance of electric 
propulsion8. Despite the improvements, high costs and the 
heavy weight to store energy handicapped the commercial 
viability of those equipments. In the 1970s, Japanese 
companies applied automotive components to electric 
bicycles. Lead-acid batteries, cheaper than the previous one, 
were used despite their low service life, weight and post-
use contamination risks. Advances continued with the use 
of nickel-metal (NIMH), nickel-cadmium (NiCd) and, from 
the 1990s, lithium-ion (Li) batteries. The latter have made 
possible the expansion of the electric bicycle market due 
to the lower weight and greater efficiency of performance, 

7. GLOBAL, Mobike. IoT essential to overcome global urban mobility issues, says Mobike CTO and co-founder. Ano 2018. Mobike. Available at: <https:// 
mobike.com/global/blog/post/mobile-world-congress>. Accessed on 12 February 2019.
8. ALIANÇA BIKE – Associação Brasileira do Setor de Bicicleta. Available at: <http://www.aliancabike.org.br/home.php>. Accessed on 12 February 2019.
9. BIKE sales rise after years of decline, electric bikes lead the way. Ano 2018. DutchNews.nl. Available at: <https://www.dutchnews.nl/news/2018/03/ bike-
sales-rise-after-years-of-decline-electric-bikes-lead-the-way/>. Accessed on 12 February 2019.

due to the low memory effect and the greater load capacity 
(energy density) and service life. 

The wide-scale adoption of electric bicycles has taken 
place in markets where bicycle shifting is traditional. The 
American, European and Asian markets were the first ones 
on adopting in a large scale. In this regard, Amsterdam, in the 
Netherlands, showed the first electric bicycles rental service 
in 19659. However, the turning point in the market occurred 
with the use of sharing models in a large scale, since 2016 
and 2017. Electric kick-scooters, on the other hand, gained 
their first versions in the 2000s in the United States, soon 
having their production taken to Asia. The use of bicycles 
and, later, electric kick-scooters move from local initiatives to 
a rapidly expanding global market.

2.1. CONCEPTS

The electric bicycle is a velocipede with two wheels attached 
to a rigid frame, like the conventional model, but including 
an electric set. It is equipped with an electric motor (front-
wheel, central-wheel or rear-wheel drive), and a battery that 
provides additional propulsion to the user reducing the effort 
of pedaling. Unlike mopeds, the motor of the electric bicycle 
is mechanically activated, with the user pedaling, and cannot 
have an accelerator.

The technologic development on light electric mobility has 
opened a path to the framework and classification of vehicles 
in different ways. Generally, they are classified according to 
the motor’s type and horsepower, and propulsion control. 
In mature markets, there is a big variation in regulatory and 
technical framework that generates obstacles to commerce 
and market expansions.
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Figure 1 | SHARED ELECTRIC BICYCLE

Source: Ford GoBike, 201810. Credit: Disclosure

Electric kick-scooters usually have two rigid wheels, 
commonly with an aluminum frame. Their base, on which is 
located the battery, serves as support for the user, who keeps 
stood up during the displacement. The equipment presents a 
variation on its motor power and battery charge

Figure 2 | ELECTRIC KICK-SCOOTER

Source: Portal MakingOf, 201911. Credit: Disclosure/ Petrobras agency.

2.2. GLOBAL MARKET OUTLOOK

The global market of electric bicycles has shown a fast 
growth, with 34 million units sold in 201712. Considering the 
market evolution, in 2023, global sales of electric bicycles 

10. Ford GoBike. Available at: <https://www.fordgobike.com/blog/meet-the-ebike>. Accessed on 12 February 2019.
11. http://portalmakingof.com.br/uploads/posts/081a4e3abd4ef41887441f3d9d70215b.jpg
12. Projected worldwide sales of electric bicycles in 2014 and 2023 (in million units): database. Ano 2014. Statista. Available at: <https://www. statista.com/
statistics/255653/worldwide-sales-of-electric-bicycles/>. Accessed on 12 February 2019.
13. Idem, item 12.
14. WANG, Brian. Electric bikes could grow from 200 million today to 2 billion in 2050. Ano 2017. Next Big Future. Available at: <https://www.nextbigfuture. 
com/2017/04/electric-bikes-could-grow-from-200-million-today-to-2-billion-in-2050.html>. Accessed on 12 February 2019.

might reach roughly 40 million units13. This growth is mostly 
boosted by the Chinese market, where electric bicycles are 
already part of the urban’s everyday life.

China will keep holding leadership in commercializing 
bicycles, with a strong participation in global sales. In 2017, 
the Chinese market had sales of 14.7 million units, or 43% 
of the global market (Graph 1), with growth of 23% between 
2010 and 2016. According to Electric Bikes Worldwide 
Reports14, the average sale price of an electric bicycle in 
the Chinese market is USD 450, against USD 2,000 in the 
European market. 

For analysis, this research differentiates light electric 
vehicles for urban mobility in the following types:

 • Electric Bicycle: Structure similar to a common 
bicycle, however with a motor, battery, electronic 
control or module, pedal assist system (PAS) 
and dashboard (Figure 1). The auxiliary electric 
propulsion is activated with the user’s pedaling, 
being also known by its acronym, Pedelec - Pedal 
electric cycle.

 • Mopeds: two or three-wheeled vehicles equipped 
with an auxiliary electric motor. Its propulsion may 
be activated by an accelerator;

 • Electric kick-scooter: Vehicle with two serial 
wheels equipped with an auxiliary motor supported 
by a base on which the user steps, guided by a 
handlebar elevated to the height of the waist, with 
accelerator and brakes included (Figure 2). Also 
known as e-scooter.

 • Electric kick-scooter: similar to a moped, equipped 
with an electric motor.

Chart 1 | TYPES OF LIGHT ELECTRIC VEHICLES
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Graph 1 | RETAIL SALES OF ELECTRIC BICYCLES IN CHINA (IN MILLIONS)

Source: STATISA, 201915. Estimated since 2016.

15. Retail sales of electric bicycles in China from 2010 to 2020 (in million units): Database. Ano 2015. Statista. Available at: <https://www.statista. com/
statistics/255662/sales-of-electric-bicycles-in-china/>. Accessed on 12 February 2019.
16. CLARK, Kate. Brazilian startup Yellow raises $63M – the largest Series A ever for a Latin American startup. Ano 2018. Tech Crunch. Available at: <https:// 
techcrunch.com/2018/09/13/brazilian-startup-yellow-raises-63m-the-largest-series-a-ever-for-a-latin-american-startup>. Accessed on 12 February 2019.
17. CHINESE bike-sharing firm Ofo raises $866 million led by Alibaba. Ano 2018. CNBC. Available at: <https://www.cnbc.com/2018/03/13/chinese-bike- 
sharing-firm-ofo-raises-866-million-led-by-alibaba.html>. Accessed on 12 February 2019.
18. European Bicycle Industry & Market Profile, 2017 edition, p. 29. Ano 2017. CONEBI – Confederation of the European Bicycle Industries. Available at: 
<http://www.conebi.eu/facts-and-figures/>. Accessed on 12 February 2019.
19. PRODUÇÃO de bicicletas poderá atingir 857 mil unidades em 2019. Ano 2018. Bike aos Pedaços. Available at: <https://bikeaospedacos.com. 
br/2018/12/13/producao-de-bicicletas-podera-atingir-857-mil-unidades-em-2019>. Accessed on 12 February 2019.
20. Transport and Climate Change 2018 Global Status Report. Anno 2018. SLoCat. Available at: <http://slocat.net/tcc-gsr>. Accessed on 12 February 2019.

Regarding production, a great part of the components and 
batteries comes from the Chinese market. However, the 
exponential growth of electric bicycles and kick-scooters has 
put pressure over suppliers, bottlenecking the industry16.

Besides hosting the production of components, the Chinese 
market also hosts the biggest global bicycle sharing 
companies. Mobike and Ofo, the biggest operators, own 
more than 7 million active bicycles in more than 170 Chinese 
cities. Ofo is currently present in 250 cities of 21 countries, 
with more than 200 million users worldwide17.

There has been an average sales growth by year of electric 
bicycles of 32.2% in the European market between 2006 
and 2016, selling 1.6 million units in total. In 2016, 60% 
of the sales were form the German market followed by 
Netherlands (16%) and Belgium (10%)18. Despite the 
conventional bicycles market showing stability on sales,the 
number of electric bicycles has shown an exponential growth 

on its participation in the market. They represent 30% to 
40% of the total19, efficiently attending the current urban 
mobility needs and growth.

European urban centers have had a strong increment in the 
use of bicycles, growing three to four times their number 
between 1990 and 2015 20. Copenhagen is at the top on 
the use of bicycles, having 33% of the trips, followed by 
Amsterdam (32%), Berlin (13%), Seville (8%), Vienna (6%) and 
Paris (3%).

Germany is one of the countries that has mostly stimulated 
the production and acquisition of electric bicycles. In 2016, 
the country commercialized 70.8% of the European market, 
from which 350 thousand were produced nationally. The 
population has embraced the new modal as a means of 
transportation, not only by the countless benefits brought 
individually, but also by the reduction of displacement times 
and costs, as well as the advantages brought to society, like 

20202019201820172016201520142013201220112010

15,8314,4115,0514,7214,5114,3514,1914,18
13,4

11,8911,78
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Graph 2 | SALES OF ELECTRIC BICYCLES IN EUROPE (IN THOUSANDS)

Source: CONEBI, 201721. Estimated since  2016.

21. Idem, Item 18.
22. Idem, Item 18.
23. HAWKINS, Andrew.   Uber acquires dockless bike-share startup Jump.   Ano 2018.   The Verge.   Available at: <https://www.theverge. 
com/2018/4/9/17213994/uber-acquires-dockless-bike-share-jump>. Accessed on 12 February 2019.
24. SERRANO, Filipe. Yellow e Grin juntas: o casamento da bicicleta com o patinete elétrico. Year 2019. Exame. Available at: <https://exame.abril.com.br/ 
tecnologia/yellow-e-grin-juntas-o-casamento-da-bicicleta-com-o-patinete-eletrico>. Accessed on 12 February 2019.
25. Idem, item 17.
26. CORBETT, Erin. Madrid Issues Ban on E-Scooter Sharing Companies Lime, Wind, and Voi. Year 2018. Fortune. Available at::<http://fortune. 
com/2018/12/04/madrid-ban-electric-scooters>. Accessed on 12 February 2019.

the ones related to socio-environmental aspects. The central 
government of Sweden offers a grant of 25% of electric 
bicycles costs between 2018 and 2020, totalizing USD 42 
million a year. On the other hand, France announced in 
2017 an aid of EUR 200 by citizen when acquiring an electric 
bicycle for personal transport22.

In a great extent, the growth models of electric bicycles and 
kick-scooters is supported by a facilitated access to funds. 
Small startups have become big global agents, with the 
participation of investors eager to find scalable, repeatable 
high profit models. Ofo received in 2018 investment of 
USD 866 million from Alibaba Group, facilitating is fast 
expansion, while Mobike was acquired by USD 2.7 billion by 
Meituan Dianping, the biggest internet provider in China23. 
In the Brazilian market, the biggest in Latin America, the 
electric kick-scooters operators Yellow and Grin have 
recently announced a fusion of USD 150 million24, creating 
the biggest company in the continent with more than 135 
thousand bicycles and kick-scooters. Previously, Yellow 

had received USD 75 million in venture capital, the biggest 
raising of funds in Latin America25.

The global trend of consolidating micro-mobility operators 
is strengthened with the entry of application-based mobility 
companies. Uber acquired in 2018 the electric bicycles 
company JUMP, while Lyft did the same with Motivate, the 
biggest shared bicycles operator in the United States. In this 
regard, it is expected a standardization of models, platforms 
and equipment on a global scale. New companies start to 
offer multi-modal platforms for urban mobility.

The development of new electric vehicles has not occurred 
without impacts or new challenges. As regulation levels 
are low as well as the experience of the related agents, 
there have been impacts and risks regarding operational 
models. Cities like Madrid26, Amsterdam and Copenhagen 
have banned shared electric kick-scooters companies, 
while the UK prohibits the use of electric kick-scooters on 
streets and sidewalks (1835 Highway Act), complicating 

20162015201420132012201120102009200820072006
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Graph 3 | IMPORT MCN 8711.90.00

Source: Camex, 201927.

27. Exportação e Importação Geral. Comexstat. Available at: <http://comexstat.mdic.gov.br/pt/geral>. Accessed on 12 February 2019.
28. DAILY MAIL, Electric scooters could soon be allowed on Britain’s streets as US firm gears up to launch a hire service in Bristol, Oxford and Cambridge. 
www.dailymail.co.uk/news/article-6474513/Electric-scooters-soon-allowed-Britains-streets.html. Accessed on 11 March 2019.
29. MERCADO aposta no potencial da Bike Elétrica.  Ano 2018.  Jornal Estado de Minas.  Available at: <https://www.em.com.br/app/noticia/ 
economia/2018/12/02/internas_economia,1009880/mercado-aposta-no-potencial-da-bike-eletrica.shtml>. Accessed on 12 February 2019.

a big part of the displacements28. Cities in the US like Miami, 
San Francisco, Washington, Denver and the district of Los 
Angeles restricted the numbers of electric kick-scooters on the 
streets and even suspended programs until finding a way to 
regulate them. Other cities, especially in Asia, have the vehicles 
recalled, creating vast storage yards, the “bike dumps”.

2.3. BRAZILIAN MARKET OUTLOOK

The market of electric bicycles and kick-scooters is on its 
initial stage in Brazil. The production of electric bicycles 
in the country represents only 0.35%29 of its total volume, 
corresponding to, roughly, 14 thousand units, which can turn 
into 54 thousand units in 2019. According to Aliança Bike 
findings, it is estimated that, in 2022, around 280 thousand 
electric bicycles will be commercialized in the Brazilian 
market, 4.1 times the current number.

In Brazil, the use of electric vehicles in sharing systems is 
even more recent. From a supply point of view, the country 

imports most of its electric bicycles and their components, 
despite having national manufacturers (Graph 3). Electric 
kick-scooters are imported already assembled, without the 
need of local manufacturing.

The sector also requires public policies and specific law to be 
defined. There was not, until 2016, specific fiscal classifications 
for imported electric bicycles and kick-scooters. Until then, 
the code applied (MCN 8711.90.00) consisted on classifying 
goods as “others”, which included, as mentioned in topic 87.11 
“motorcycles (including mopeds) and other auxiliary motor 
equipped cycles, as well as sidecars”. Since January 2017, 
the MCN 8711.90.00 code was created, subcategorizing 
“with electric propulsion motors”, facilitating the monitoring 
and import of those merchandises.

On the side of demand, adherence has been increasing. In 
São Paulo, the largest city in the country, Tembici, operator 
of the BikeSampa system, pioneered the bicycle sharing 
model in 2012.

87

175

0

50

100

150

200

250

300

350

400

450

500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

2010 2011 2012 2013 2014 2015 2016

Quantidade Valor US$ (Milhares)



MARKET OUTLOOK • 14

Graph 4 | NUMBERS OF TRIPS IN SÃO PAULO 

Source: Companhia de Engenharia de Tráfego30, São Paulo City Hall, 2019

30. Contador de bicicletas. CET - Companhia de Engenharia de Tráfego.  Available at:  <http://www.cetsp.com.br/consultas/bicicleta/contadores-de- 
bicicletas.aspx>. Accessed on 12 February 2019.
31. LAZZERI, Thais. Uso de ciclovia da Faria Lima dispara, e ‘rush’ é para ir ao trabalho. Ano 2018. Available at: <https://www1.folha.uol.com.br/ 
cotidiano/2018/08/uso-de-ciclovia-da-faria-lima-dispara-e-rush-e-para-ir-ao-trabalho.shtml>. Accessed on 12 February 2019.
32. Idem, item 20.
33. VIAGEM em bicicletas compartilhadas crescem 1.407% em São Paulo. Ano 2018. Destak Jornal. Available at: <https://www.destakjornal.com.br/ cidades/
sao-paulo/detalhe/viagens-de-bicicletas-compartilhadas-crescem-1407-em-sao-paulo>. Accessed on 12 February 2019.
34. Salles, Renato. As Yellow Bikes vieram para SP para ficar. Ano 2018. Chicken or Pasta. Available at: <https://chickenorpasta.com.br/2018/yellow- bikes>. 
Accessed on 14 February 2019.

The city currently has 468 kilometers of bikeways and bike 
lanes and 30 kilometers of bike paths31. With the expansion of 
public infrastructure and the supply of bicycles, demand has 
been increasing, which indicates a restrained demand. The 
correlation between the offer of bicycle infrastructure and the 
participation of the modal in city trips has been direct32. For 
instance, the bikeways at important business centers such as Faria 
Lima or Paulista Ave./Vergueiro Ave. already have big relevance 
(Graph 4). The increment of proper electric bicycles and kick-

scooters infrastructure shall bring new profiles of users, allowing 
displacements for further distances.

In 2018, seven companies offered the most relevant electric 
mobility sharing services in Brazil. Lime and JUMP, from the US, 
are currently in operational implementation stages, estimating to 
start in 2019. Table 1, below, presents a summary of the main 
operators:

Table 1 | SHARING SYSTEMS OPERATORS

Name Vehicle Operation model Cities Operational outlook
Tembici Bicycles and Electric 

Kick-Scooters
Dock (bicycles). 
Virtual docks (kick-
scooters)

São Paulo, Rio de Janeiro, Porto Alegre, 
Salvador, Recife, Olinda, Santiago, Buenos Aires

7,3 thousand bikes 
294,816 trips in São Paulo 
(Sept/2018)33 
500 kick-scooters

Trunfo Bicycles Dock São Paulo 212 bicycles
Sertell Bicycles Dockless São José dos Campos, Belo Horizonte, 

Fortaleza, Goiânia, Petrolina, Santos, Vitória
10.5 thousand bicycles

Yellow Bicycles and electric 
Kick-Scooters

Dockless São Paulo, São José dos Campos, Rio de 
Janeiro, Florianópolis, Belo Horizonte, 
Campinas, Ilhabela, Curitiba, Brasília

150,000 bike trips 
(Aug/2018)34 200 kick-
scooters (Dec/18)

Grin Electric kick-scooter Dockless / Hub São Paulo, Rio de Janeiro and Florianópolis. 500 kick-scooters
Scoo Electric kick-scooter Virtual Dock São Paulo 100 kick-scooters
Riba Electric kick-scooter Dockless São Paulo 50 electric kick-scooters

Note 1: Data from January/2019, except when indicated. Information from companies.  
Note 2: Grin and Yellow have announced a merger in January 2019.

201820172016

861.602
586.664

930.256

568.201

1.609.229

623.732

Av. Faria Lima Av. Vergueiro
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Graph 5 | EVOLUTION OF BICYCLE SHARING SYSTEMS

Source: SLoCAT (2018). Data extracted from Bikesharing Map.

35. Idem, item 20.
36. Idem, item 20. 
37. Howe, E. and Bock, B., (2017). Global Scootersharing Market Report. InnoZ. Innovation Centre for Mobility and Societal Change. Available at: https:// 
www.innoz.de/sites/default/files/howebock_global_ scootersharing_market_report_2017.pdf
38. DICKEY, Megan. Electric scooters are going worldwide. Year 2018. Tech Crunch. Available at: <https://techcrunch.com/2018/08/12/electric-scooters- 
all-over-the-world/>. Accessed on 12 February 2019.

2.4. SHARING SYSTEMS

Sharing systems provide trips on demand. The model allows 
better efficiency when using equipment and infrastructures 
for a better combination of supply and demand. Considering 
macrotrends and the demand for new mobility solutions, 
sharing models have shown a rapid increment.

In 2010, 250 bicycle sharing systems were in operation 
worldwide. In 2017, this number jumps up to 1,765, with 
more than 600 systems being launched in the last two 
years (Graph 5). The first wave of implementation started in 
Europe between 2000 and 2010, reaching the Asian market 
in 2011 and, next, the United States in 2015. The key point 
of disruption of the model was the start of dockless systems 
in China, starting in 2016, with an 80% share in the launch of 
new systems since then35.

Regarding electric kick-scooters sharing systems, after their 
launch in San Francisco in 2017, they are currently present 
in 29 cities all around the world, with more than 8 thousand 
vehicles and 350 thousand users36. Lime and Bird were 
forerunners, introducing in 2017 a model of fast37 expansion38.

Sharing electric bicycles and kick-scooters is made possible 
through different equipment, operative models and 
technological platforms. In common, they use interactivity 
with the user, through applications on mobile devices and 
the use of geo-location of vehicles, regulating system supply 
and demand. Currently, services vary between operators that 
allow travel with mandatory return (round-trip service) and, 
more commonly, those that do not require return to the point 

of origin (one-way service). The latter have the following 
models available:

 • Dock - Fixed and determined stations in public and 
private spaces. The user rents using an application, 
totem at the station or call center and returns vehicles 
at stations with available spaces. It is the precursor 
model of sharing systems.

 • Dockless or Free floating - Using a specific application, 
the user identifies available vehicles, renting trips within 
an area of operation. The recollection and return to 
predefined locations and stations is dismissed.

 • Virtual Dock - Operators define predefined recollection 
and return locations without any physical structure 
available. It may have indicative signs and marks.

 • Hub centric - Locations and areas predefined by the 
sharing system operator to recollection and return, 
using visualization by app. Hubs can be commercial 
partners or landmarks in the city. Local authorities can 
participate in the authorization process for locations 
and areas, and the number of vehicles per area. Users 
may receive positive and negative stimuli according to 
the return location of vehicles around hubs.

Operation models present specificities and characteristics that 
must be assessed by agents involved in the implementation 
of urban mobility policies and solutions. The effects on 
economic, environmental and social aspects, as well as ease of 
implementation, are summarized in the following table (Table 2):
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Table 2 | ASSESSMENT OF OPERATION MODELS

Dock Dockless / Free-floating Dock virtual Hub centric
Access App, totem or Call 

Center
App App App

Recollection & return Available fixed stations Free within area range Predefined hubs Predefined hubs & areas
Economic viability Fee, sponsorship and 

grants
Fee and sponsorship Fee and sponsorship Fee and sponsorship

Public space control High Low High Low
Ease of Infrastructure Low High High High
Assets management High Low Low Low
Flexibility Low High Medium Medium
Service life High Low Low Low

Note: Produced by NOví

39. 39. Bloomberg, 2019. Lithium-ion Battery Costs and Market. Available at: <https://data.bloomberglp.com/bnef/sites/14/2017/07/BNEF-Lithium-ion- 
battery-costs-and-market.pdf>. Accessed on 9 February 2019.

2.5. ENERGY STORAGE

Energy storage traditionally has been key factor to the viability 
and expansion of electric mobility. For many years it was a 
bottleneck that was difficult to transpose, compromising the 
performance of the vehicles due to the additional weight, as 
well as the increased costs.

In current electric bicycles and kick-scooters, the energy 
storage systems in lithium batteries have a relevant 

participation in the cost structure of the equipment. 
Interviewed Brazilian market agents estimate that 50% of 
the cost on electric kick-scooters are related to batteries. 
Thus, the trend of price reduction on batteries will be of great 
impact in this modal.

Between 2010 and 2017, lithium batteries prices radically 
dropped from USD 1000/kWh to USD 273/kWh (Graph 6). 
Market prospects indicate a plateau of USD 100/kWh in 2025 
and USD 70/kWh in 2030.

Graph 6 | EVOLUTION OF LITHIUM BATTERIES PRICES

Source: Bloomberg New Energy Finance39.
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Figure 3 | LOCATIONS OF LITHIUM BATTERIES PRODUCTION 

Source: Bloomberg, 201940

40. Idem, item 37.
41. Idem, item 37.

In the matter of the components source, the production is 
centered in Asian territories like China, Taiwan and South 
Korea, and new projects have been developed in the US 
and Europe (Figure 3). According to Bloomberg New Energy 
Finance, there has been under construction 154 GWh of 
productive capacity all over the world, with prospects of 
operation in the next few years, which elevates the installed 
global capacity to 273 GWh until 202141.

Thus, considering the Brazilian electric mobility market, the 
conditions for the acquisition, use and after-use of batteries 
attract special attention and it is considered a fundamental 

item for competitive advantage of different business models. 
The component is currently imported, requiring specific 
logistic structures and maintenance, besides the awareness 
related to currency volatility.

Among the shared electric kick-scooter operators, the 
market standard is the use of vehicles powered by 36 V 
lithium batteries, allowing, according to conditions of use 
and maintenance, the use for up to 1,500 charge cycles 
(Table 3). Due to its recent operational start, shared electric 
kick-scooters operators have not shown, up to now, relevant 
maintenance necessities nor additional costs.

Table 3 | TYPES OF USED BATTERIES

Operator Supplier Traits

Yellow Inmotion LG, 36V, 8,7Ah

Grin Segway/ Ninebot Ninebot, 36V, 5,2 Ah

Tembici Tomoloo Chinese suppliers, 36V, 10.2 Ah

Bikxi Self-supplied Samsung, 36V, 13 to 15 Ah.

Note: Prepared by NOVí. Operators selected in Jan/2019.
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3. NORMATIVE OUTLOOK

3.1. LEGAL FRAMEWORK OF URBAN MOBILITY POLICIES

Urbanization in Brazil is a recent phenomenon. Still in the 
1960s, the country registered an eminently rural population, 
with approximately 39 million inhabitants living in the 
countryside, against an urban population of 32 million42. Half 
a century later, the demographic pattern was radically altered: 
while the rural population was reduced to less than 30 million, 
the urban contingent more than quintupled, accounting in 
the 2010 census almost 161 million people. This intense and 
fast growth of cities raised a series of problems related to lack 
of planning, including urban mobility itself.

Legally, the Federal Constitution of 1988 established urban 
policy within “the economic and financial order”, having as pillars 
the development of the city’s social functions and the guarantee 
of well-being of its inhabitants (art. 182)43. It also defined that 
the setting of its guidelines, including the urban transport topic, 
is the competence of the Union (art. 21, item XX).

Based in those premises and also on debates raised in the 
following two decades, it was instituted, in 2012, the PNMU 
(National Policy on Urban Mobility, Law No. 12.587/12)44, 
with the dual scope of integrating the different modes of 
transport and improving the accessibility and mobility of 
people and cargo in the municipalities.

Despite the Constitution having given an essentially economic 
bias to urban policy, in the mobility topic, the PNMU made 

42. Demographic census data in Brazil IBGE. Available at: < https://censo2010.ibge.gov.br/sinopse/index.php?dados=8>. Accessed on 9 February 2019.
43. BRASIL. Constituição da República Federativa do Brasil de 1988. Available at: <http://www.planalto.gov.br/ccivil_03/constituicao/constituicaocompilado. 
htm>. Accessed on 25 January 2019.
44. 44. BRASIL. Lei n. 12.587, de 3 de janeiro de 2012. Institutes the guidelines of the National Urban Mobility Policy; repeals provisions of Decree-Laws 
No. 3.326, of June 3, 1941, and 5.405, of April 13, 1943, of the Consolidation of Labor Laws (CLT), approved by Decree-Law No. 5.452, of May 1, 1943 
, and Laws 5.917, of September 10, 1973, and 6.261, of November 14, 1975; and makes other arrangements. Available at: <http://www. planalto.gov.br/
CCIVIL_03/_Ato2011-2014/2012/Lei/L12587.htm>. Accessed on 25 January 2019.
45. BRASIL. Lei n. 10.257, de 10 de julho de 2001. Regulates art. 182 and 183 of the Federal Constitution, establishing general guidelines for urban policies 
and makes other arrangements. Available at: <http://www.planalto.gov.br/ccivil_03/leis/LEIS_2001/L10257.htm>. Accessed on 25 January 2019.

express inclusion of socioenvironmental orientation, by 
basing it on sustainable development and the use of renewable 
and less polluting energies. Additionally, it includes among 
its objectives the efficiency of urban transport. The PNMU 
has determined the attributions of each federative entity, 
establishing that it is up to the Union to establish general 
mobility standards, which must be articulated with the 
municipal competence to discipline issues of local interest, 
established, as a rule, in the master plan (as determined by 
the City Statute - Law 10.257 / 01)45.

Aligned with the constitutional division of competences, in 
the federal sphere, specifically speaking of the structure of 
the Ministry of Cities, it was created the SeMob (National 
Secretary of Urban Mobility), now linked to the Ministry 
of Regional Development (MDR), aiming to support the 
implementation of urban development policies tutored by 
municipalities.

In this regard, it is part of the scope of the states the 
provision of a collective, inter-municipal, urban and public 
transportation, besides proposing fiscal policies specific to 
grants of implementation of the PNMU. On the other hand, 
municipalities have as attributes the planning and execution of 
their policies, and to regulate urban transportation services. 
To this end, the PNMU determined that municipalities over 
20 thousand inhabitants should prepare an Urban Mobility 
Plan by April 2015, under penalty of not being able to access 
federal resources for the topic.
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However, by the end of 2016, only 5% of municipalities complied 
with the legal requirement46, which lead to its extension period to 
2018, and later on, to 2019. The low adherence levels were mostly 
due to a lack of technical expertise from the municipalities47. 
Effectively, the main federal financial sources do not contemplate 
the elaboration of these plans. In this regard, implementing 
policies becomes an obstacle, in order to grant efficacy to the law.

3.2. LIGHT ELECTRIC MOBILITY

As presented in Chapter 2, electric bicycles and kick-scooters 
are alternatives increasingly more important in a context 
where the implementation of urban mobility policies progress 
slowly, while the challenges of its beginning vigorously 
intensify.

Regarding light mobility of passengers specially on electric 
bicycles and kick-scooters, despite the partitioning by the 
legislation of urban transportation methods in motorized and 
non-motorized ones (which does not consider specificities of 
light electric vehicles), this modal is considered and projected 
by law through its principles.

From the general plan, it remains to establish the legal 
characterization of this new modal brought by the traffic 
legislation, which due to the specificity should serve as a basis 
for the other rules. The matter also falls within the exclusive 
competence of the Union, (art. 22, XI, of the FC), with the 
reference legislation, the Brazilian Traffic Code - CTB (Law 
no. 9.503 / 9748), defining the following concepts: 

 • Bicycle - two-wheeled human propulsion vehicle, not 
being like a motorcycle or a moped, according to CTB 
standards.

46. PIANEGONDA, Natália. Lei que trata da Política Nacional de Mobilidade Urbana completa cinco anos. Ano 2017. CNT – Confederação Nacional do 
Transporte.    Available at:<    http://www.cnt.org.br/Imprensa/noticia/lei-que-trata-da-politica-nacional-de-mobilidade-urbana-completa-cinco-anos>. 
Accessed on 9 February 2019.
47. Idem, item 41.
48. BRASIL. Lei n. 9.503, de 23 de setembro de 1997. Institui o Código de Trânsito Brasileiro. Available at: <http://www.planalto.gov.br/ccivil_03/LEIS/ 
L9503.htm>. Accessed on 26 January 2019.
49. 49. BRASIL. Ministério das Cidades. Conselho Nacional de Trânsito. Resolução CONTRAN n. 315, de 08 de maio de 2009. Established equivalence 
of cyclic-electric vehicles and mopeds and mandatory equipment to transit in public roads open to circulation. Available at: < https://www. denatran.gov.br/
download/Resolucoes/RESOLUCAO_CONTRAN_315_09.pdf>. Accessed on 25 January 2019.
50. “Art. 1st For the purposes of equating to a moped, a cyclo-electric vehicle is understood to mean any vehicle with two or three wheels, equipped with an 
electric propulsion engine with a maximum power of 4 kw (four kilowatts) with or without pedals driven by the driver, whose maximum weight including the 
driver, passenger and cargo does not exceed 140 kg (one hundred and forty kilograms) and whose maximum speed declared by the manufacturer does not 
exceed 50 km/h (fifty kilometers per hour).
Sole paragraph. This definition of cycle-electric includes a bicycle originally equipped with an electric motor, as well as a bicycle that has this driving device 
added later to its structure.” Idem.
51. BRASIL. Ministério das Cidades. Conselho Nacional de Trânsito. Resolução CONTRAN n. 465, de 27 de novembro de 2013. Available at: <https:// www.
denatran.gov.br/download/Resolucoes/Resolucao4652013.pdf>. Accessed on 26 January 2019.

 • Moped - a vehicle with two or three wheels, 
equipped with an internal combustion engine, 
whose displacement does not exceed fifty cubic 
centimeters (3.05 cubic inches) and whose maximum 
manufacturing speed does not exceed fifty kilometers 
per hour.

CTB instituted the National Council of Traffic (CONTRAN) as 
the highest regulatory and consulting board of the National 
Traffic System, granting regulatory power to establish 
guidelines for the National Traffic Policy. According to its 
competences, CONTRAN established in 2009 through the 
Resolution No. 31549 the equivalence of electric bicycles and 
mopeds50.

Subsequently, however, CONTRAN allowed this equivalence 
in two exclusive situations. Consonant with new regulations 
brought by Resolution No. 465/1351 individual self-propelled 
mobility equipment are not equivalent to mopeds, only 
permitting its circulation in pedestrian areas, bikeways and 
bike lanes provided the following conditions:

I. maximum speed of 6 Km/h in areas of pedestrian routes.

II. maximum speed of 20 Km/h in bikeways and bike lanes.

III. use of speedometer, bell and proper frontal, rear, side 
and nocturnal signs embedded to the equipment.

IV. width and length dimensions equal or inferior to 
wheelchairs, according to Brazilian Standard NBR 
9050/2004.
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Likewise, a bicycle originally equipped with an auxiliary electric 
motor, as well as one that has the driving device added to its 
structure, does not fit as a moped, allowing its circulation on bike 
lanes and cycle tracks, provided that they comply, in particular, 
with the following requirements:

I. with maximum rated power of up to 350 Watts;

II. maximum speed of 25 km/h.

III. be equipped with a system that guarantees the engine 
operation only when the driver pedal (pedal assisted).

IV. do not have an accelerator or any other manual power 
variation device.

Thus, given the conditions listed above, electric bicycles are, for 
traffic legislation purposes, equivalent to ordinary bicycles. Other 
regulations, however, do not follow this guideline, being discrepant 

52. Both regarding IPI and ICMS, according to: SEFAZ. RESPOSTA À CONSULTA TRIBUTÁRIA 18689/2018, de 22 de novembro de 2018. Available at: 
<http://info.fazenda.sp.gov.br/NXT/gateway.dll/Respostas_CT/icms/RC18689_2018.htm>. Accessed on 26 January 2019.

to the mentioned modal. This is the case with tax legislation, which 
still maintains the classification of electric bicycles as mopeds52. 
However, the tendency is for legislative uniformity to be created 
based on the characterization made by the traffic authority, since 
it is the characterization of a vehicle.

Unlike the other modes, the rapid adoption of bicycles and kick-
scooters of new sharing systems inverted the traditional logic 
because they are not induced by law. Thus, electric bicycles 
and kick-scooters constitute a factual reality which has led to 
new regulations. In this sense, according to the distribution of 
responsibility, it is up to the municipalities to establish a specific 
regulation, taking on the challenge of reflecting in the law an 
innovative and disruptive trend.

In recent years, the main Brazilian capitals have sought to start 
regulating this new phenomenon. The city of São Paulo, a pioneer 
in the matter, was also the one that made the most progress in 
terms of normative evolution and its public policies (Chart 2).

Chart 2 | STANDARDIZATION IN THE CITY OF SÃO PAULO

In 2016, the city of São Paulo instituted the Integra-Bike 
São Paulo program (Law No. 16,388/16), with the objective 
of implementing a public bicycle system integrated with the 
municipal ticketing system (Bilhete Único) and connected to 
the main bus terminals, train and subway stations, in order to 
connect them to the neighborhoods, in what was conventionally 
called last mile, or final travel sections, with displacements up 
to two kilometers.

To regulate the law, the municipality promoted in 2017 
the Decree No. 57.889/17, that enforced the necessity of 
registering service operator companies with or without docks, 
altogether with the administration in the condition of OTTC 
(Accredited Transport Technology Operator).

Subsequently, Resolution no. 17/17 regulated the way 
of providing the bicycle sharing service, establishing the 
requirements for the accreditation of interested companies. 
In the case of the bicycle sharing system with station, 
consisting of physical structures for bicycle parking and 
release terminals, in addition to accreditation, a permission 
to use public goods is required, which is always a unilateral, 
precarious and discretionary act, and who must observe an 
isonomic procedure of choice. In this case, the resolution itself 
provided for the possibility of presenting technical studies 
to assess the need for the implantation of stations, bicycle 
stands, bicycle racks or parking lanes, exclusive or not, on 
public roads and public places in the Municipality. These 

studies would be presented by the interested company, or by 
the public administration itself, through public procurement 
or call. Afterwards, the granting of spaces may also be carried 
out by public call, but always on a precarious basis and with 
prior authorization.

The resolution also established charging of public price for 
OTTCs for the provision of the service and established a system, 
in practice, unlimited on accountability, since it attributes 
to operators the “damages or losses that may occur in the 
provision of the service, whether due to a fortuitous event, force 
majeure, intent or guilt of users, including those arising from 
acts of robbery, theft or vandalism; ” (art. 11, XVIII).

Finally, in addition to the requirements related to the 
resolution, the decree provides that the installation of 
bicycle stands and stations must comply with the rules of the 
Engineering and Traffic Company (CET), the Commission for 
the Protection of the Urban Landscape (CPPU), the Municipal 
Council for the Preservation of Heritage Historical, Cultural 
and Environmental (CONPRESP), in addition to any other 
competent public bodies or entities (art. 10).

Regarding electric kick-scooters, the municipality published on 
February 2, 2019 the Public Call Notice No. 2/19, aiming for 
identifying companies interested in the electric kick-scooters 
sharing system.
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3.3. LEGAL ASPECTS OF SOCIO-ENVIRONMENTAL IMPACTS

Although legislation as a whole has advanced in the design 
of an urban mobility model that welcomes and values kick-
scooters and, to a greater extent, electric bicycles, this 
planning must not lose sight of the socio-environmental 
impacts of this modality, especially in post-consumption 
. Thus, an important source of concern is the post-use of 
lithium batteries, waste considered potentially hazardous. 
Despite its increasingly frequent use, Brazil does not have 
specific legislation for batteries composed of this material.

At the international level, even when considering the 
destination of batteries in general, one sees the beginning of 
its standardization only in the mid-70s. The Basel Convention 
on the Control of Transboundary Movements of Hazardous 
Waste, later internalized by Brazil53, established the principle 
of prior and explicit consent for the import and transit of 
these types of waste.

In Brazil (and in Latin America as a whole), the first discipline 
regarding the destination and environmentally sound 
management of batteries was made through Resolution 
Conama No. 257/9954, later replaced by the Resolution 
Conama

No. 401/0855. The Council imposed on domestic manufacturers 
and importers of cells and batteries the obligation to: i) enroll 
in the Federal Technical Register of Potentially Polluting 
Activities or Users of Environmental Resources - CTF, ii) 
submit annually to IBAMA a physical-chemical composition 
report, issued by a laboratory accredited by the National 
Institute of Metrology and Standardization -INMETRO; iii) 
submit the battery management plan to the competent 
environmental agency, contemplating its environmentally 
appropriate destination (art. 3).

As lithium batteries are not included in the resolution list, 
they do not apply the requirements listed above, but only the 
obligation to implement, in a shared way, selective collection 
programs by the respective manufacturers, importers, 
distributors, traders and by the power public (art. 5).

53. Decreto n. 875, de 19 de julho de 1993 e Resolução CONAMA n. 452, 02 de julho de 2012.
54. BRASIL. Ministério do Meio Ambiente. Conselho Nacional de Meio Ambiente. Resolução CONAMA nº 257, de 30 de junho de 1999. 
Available at: <http://www2.mma.gov.br/port/conama/legiabre.cfm?codlegi=257>.  Accessed on 9 February 2019.
55. BRASIL. Ministério do Meio Ambiente. Conselho Nacional de Meio Ambiente. Resolução CONAMA nº 215, de 5 de novembro de 2008. It establishes the 
maximum limits of lead, cadmium and mercury for batteries sold in the national territory and the criteria and standards for their environmentally adequate 
management and makes other measures. Available at: < http://www2.mma.gov.br/port/conama/legiabre.cfm?codlegi=589>.  Accessed on 9 February 2019.
56. BRASIL. Lei n. 12.305, de 2 de agosto de 2010. Establishes the National Policy of Solid Waste; alters Law No. 9.605 of February 12, 1998 and makes other 
arrangements. Available at: <http://www.planalto.gov.br/ccivil_03/_ato2007-2010/2010/lei/l12305.htm>. Accessed on 27 January 2019.
57. SÃO PAULO. Secretaria do Meio Ambiente. Logística Reversa. São Paulo: SMA, 2014.

Additionally, obligations derived from the National Policy 
of Solid Waste (PNRS) are enforced (Law No. 12.305/1056). 
Recognized as an important milestone in environmental 
legislation, the PNRS created a new way of treating waste, 
based on a shared responsibility between the private, public 
and civil society sectors. Regarding the post-consumption, 
the responsibility for the product’s life-cycle impels a “cradle-
to-grave” analysis, that is, it extends to the entire chain and 
includes all agents, even those indirectly responsible for the 
generation of solid waste (Figure 4).

Figure 4 | SHARED RESPONSIBILITY ON THE PNRS

Note: Prepared by NOVí. Adapted from: Secretary of Environment, São 
Paulo, 201457.

But the law links this responsibility to individual and linked 
attributions, that is, to the role of each of these agents to 
allow the environmentally appropriate destination of the 
products. In the case of batteries, including those of electric 
bicycles and kick-scooters, PNRS obliges the entire chain to 
structure and implement the reverse logistics system (art. 
33, II), which represents the need to individualize the end-
to-end assignments: from the importer to the company that 
operates the activity.

To implement it, several tools were provided, such as 
Reverse Logistics and Life Cycle Analysis - LCA, presented 
in Chapter 4. Chart 3 summarizes the relationship between 
the federal entities about environmental issues linked to the 
implementation of new urban mobility solutions.
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Chart 3 | NORMATIVE SUMMARY

The protagonists in the implementation of the bicycle 
sharing system are the municipalities, which are 
responsible for implementing their own urban mobility 
policy, as well as regulating municipal transport services.

To do so, they must follow the guidelines of the Union, 
which has the competence to establish general rules on 
traffic and mobility, and administrative law regulations 
that define the choice over exploit models of the activities.

Government, private sector and civil society share 
responsibilities for protecting the environment defined 
according to the role they play in the chain, especially 
in the post-consumption of electric bicycles and kick-
scooters. Appendix 6.2 presents the agents involved and 
their competences.
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4. ELEMENTS FOR IMPACT 
ASSESSMENT

The assessment of any technological innovation must consider 
the benefits brought, as well as, more broadly, the negative 
impacts that it brings to the system. These effects and potential 
dilemmas are known as problem shifting58. Often, through 
ignorance or intentionally, communications are generated 
with partial bias (green washing), failing to consider impacts 
transferred to other links in the production chain. Thus, 
consumers and agents are lead to a wrong judgement call, 
preferring a technology even if they generate major impacts 
to the system.

Alternative technologies tend to be, self-proclaimed, 
“sustainable” by considering a single variable or stage of the 
life cycle. For instance, a product or service that generates 
less GHG emissions on its use, or its composed of renewable 
raw material, may divulge its low impact, sustainability, 
and other “green” traits. However, it does not evaluate and 
communicate other variables that are equally relevant, such 
as the decomposition time of a given material or the general 
direct or induced impact of having fulfilled its function.

In the case of electric bicycles and kick-scooters, we have 
clear advantages in the speed of travel in urban environments, 
which promotes its use as an alternative to a combustion 
engine vehicle. Despite generating much less emissions in the 
use phase, the items and materials that compose them also 
have an impact on the production and destination phase.

To ensure that alternative products or services, competitors 
or substitutes, are evaluated in relation to social and 
environmental impacts, it is important to use an analysis 
method that establishes comparable criteria. This approach 
is called Life Cycle Assessment (LCA). will be the holistic 
approach to evaluate electric bicycles and kick-scooters. 

58. PROBLEM Shifting – Taking Stock of Industrial Ecology. Ebrary. Available at: <https://ebrary.net/16769/environment/problem_shifting>. Accessed on 12 
February 2019.
59. ISO 14040:2006 covers life cycle assessment (LCA) studies and life cycle inventory (LCI) studies. It does not describe the LCA technique in detail, nor does 
it specify methodologies for the individual phases of the LCA. Year 2006. ISO – International Organization for Standardization. Available at: <https://www. iso.
org/standard/37456.html>. Accessed on 14 February 2019.

4.1. LIFE CYCLE ASSESSMENT

The Life Cycle Assessment (LCA) is the recommended 
methodology for measuring environmental impacts 
along all links in a value chain, from “cradle-to-grave”. It 
considers stages involving raw material extraction, product 
development, production, consumption and, destination 
or the beginning of a new cycle. During those stages, the 
processes contributing for each environmental aspect, 
such as climate changes, soil usage impacts, energy 
consumption, among others.

LCA is divided by four stages, according to ISO 1404059 
and 14044 (Figure 5): definition of the objective and scope 
of the analysis; data collection and inventory analysis; 
impact assessment; and, interpretation of information, to 
support decision making.

Figure 5 | STAGES OF LIFE CYCLE ASSESSMENT

Note: Prepared by NOVí. Based on ISO 14040 and 14044.

Inventory Analysis

Impact Assessment

Interpretation
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When collecting information regarding the impacts of the 
entire value chain, it is common to find barriers to accessing 
data. The agents responsible for a stage or link use primary 
data, complementing the other stages with secondary public or 
database data. When carrying out the impact assessment, it is 
recommended to apply sensitivity analysis, isolating variables, 
in order to determine the relevance of a certain aspect or the 
need to replace a secondary data with a primary one.

By allowing the identification of environmental impacts 
throughout the entire cycle of any product or service, LCA has 
several applications: it provides guidance on ways to optimize 
production processes; offers subsidies for decisions to 
introduce new technologies or investments; it bases strategic 
positions and dialogues with different stakeholders.

4.2. ANALYSIS SCOPE

To assess the life cycle of conventional and electric bicycles and 
kick-scooters, it is necessary to define transport alternatives that 
meet the same utility or function in the Brazilian market. Thus, 
different modes that meet the expectation of displacement of 
passengers on a given short distance route at a given speed will 
be evaluated and compared.

Through a detailed analysis of the available international LCA 
studies (Chart 3) it is possible to affirm that both bicycles and 
kick-scooters are modes of transport for short journeys with 
the least contribution to global warming and urban pollution, 
representing, therefore, important allies of countries or regions 

60. DUCE, Andrea. Life Cycles Assessment of conventional and electric bicycles. Year 2011. EMPA Materials Science & Technology. Available at: <http:// www.
eurobike-show.com/eb-wAssets/daten/rahmenprogramm/pdf/LifeCycleAssessment_DelDuce_englisch.pdf >. Accessed on 12 February 2019.
61. Ellingsen, L. Singh, B. Valøen, L. Majeau-Bettez, G. Srivastava, A. Strømman, A. (2018). Life Cycle Assessment of a Lithium-Ion Battery Vehicle Pack. 
Journal of Industrial Ecology. Available at: <https://www.researchgate.net/publication/259552866_Life_Cycle_Assessment_of_a_Lithium-Ion_Battery_ 
Vehicle_Pack>. Accessed on 14 February 2019.

with concrete goals in these aspects However, a broad assessment 
must consider the occurrence of problem shifting, considering 
that these options have relevant environmental impacts, mainly 
in the production and destination phases of their components.

The selected LCA60 studies have shown that the global warming 
potential of an electric bicycle is double, compared to the 
conventional bicycle. It also occurs in relation to the potential 
for human toxicity, while land use and the contribution to 
eutrophication of water bodies are also greater, for example. 
Those aspects arise from the production and usage of batteries, 
considering that other components from both the conventional 
and electric options are the same.

There are several impacts in the stage of gathering mineral 
inputs. Lithium is an abundant material from saline lakes in Chile, 
Bolivia or China. It is highly flammable, though represents only 
1% to 2% of the materials in a battery. For this reason, lithium 
has not been the focus on recycling and reuse actions. Other 
supplies, like nickel and graphite, have been also considered on 
impact assessments.

In the production phase of batteries, there are different stages 
of drying, extremely intense in energy61. Thereby, the energy 
matrix of the manufacturing location is a very relevant in the 
results of a LCA.

Other predominant materials in components of bicycles and 
kick-scooters, like iron, aluminum, and copper, cause concern 
and must be part of recycling actions.
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Chart 4 | STUDIES ON THE LIFE CYCLE OF MOBILITY VEHICLES

62. Leuenberger, M. Frischknecht, R. (2010). Life Cycle Assessment of Two Wheel Vehicles.   ESU-SERICES, Germany. Available at: <http://esu-services. ch/
fileadmin/download/leuenberger-2010-TwoWheelVehicles.pdf>. Accessed on 14 February 2019.
63. Leuenberger, M. Frischknecht, R. (2010). Life Cycle Assessment of Battery Electric Vehicles and Concept Cars. ESU-SERICES, Germany. Available at:
<http://esu-services.ch/fileadmin/download/leuenberger-2010-BatteryElectricVehicles.pdf>. Accessed on 14 February 2019.
64. Lutsey, N. Hall, D. (2018). Effects of battery manufacturing on electric vehicle life-cycle greenhouse gas emissions. International Council on Clean 
Transportation.  Available at:  <https://www.researchgate.net/publication/323118874_Effects_of_battery_manufacturing_on_electric_vehicle_life-cycle_ 
greenhouse_gas_emissions>. Accessed on 14 February 2019.
65. Matheys, J. Timmermans, J. Autenboer, W. Mierlo, J. Maggetto, G. Meyer, S. Groof, A. Hecq, W. Bossche, P. (2009). Comparison of the Environmental 
impact of 5 Electric Vehicle Battery technologies using LCA.  International Conference on Life Cycle Engineering. Available at: <https://www.researchgate.net/ 
publication/234162894_Comparison_of_the_Environmental_impact_of_5_Electric_Vehicle_Battery_technologies_using_LCA>. Accessed on 14 February 2019.
66. Petrillo, A. Mellino, S. De Felice, F. Scudo, I. (2018). Design of a Sustainable Electric Pedal-Assisted Bike: A Life Cycle Assessment Application in Italy. New 
Frontiers on Life Cycle Assessment – Theory and Application. Available at: <https://www.intechopen.com/online-first/design-of-a-sustainable-electric- pedal-
assisted-bike-a-life-cycle-assessment-application-in-italy>. Accessed on 14 February 2019.
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5. CONCLUSIONS

Shared electric bicycles and kick-scooters are raising as 
a clean, accessible and dynamic mean of transportation. 
The value proposal is to offer alternatives for the transport 
of passengers and small freight, with low adoption and 
transaction costs. It is a cost-effective option for last mile 
displacements.

It is a market in rapid expansion and transformation, with 
business models undergoing experimentation. Strong 
competition has led operators to offer new products and 
services even before identifying, assessing and measuring 
risks associated with social and environmental impacts.

In this sense, it is necessary to understand its process in a 
broad way and to compare them between displacement 
alternatives, identifying potentials for improvement, be it in 
the production, use and responsible destination of equipment 
and components. Legal framework and public policies must 
also be considered.

The lack of available background and data, resulting from 
the novelty and pioneering nature of the available business 
models, represent barriers for public policy makers and 
agents involved in the Brazilian micro-mobility market to 
consider socio-environmental challenges. In this sense, this 
study and the following stages seek to supply information and 
provide useful and feasible recommendations.
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6. APPENDIXES

6.1. INTERVIEWED PROFESSIONALS

NOVí and GIZ would like to thank the Brazilian electric mobility market professionals that were interviewed between 
January and February of 2019.

Marco Gibram  
Corporate Sales  
Emove

Artur Bauab 
Founder & CEO  
Mymobility

Brenda Holz 
Kick-scooters development 
Tembici

Nicole Barbieri 
Kick-scooters development 
Tembici

Pedro Scaramuzza 
Business development  
Tembici

Rafael Alves 
Industrial DirectoR 
Tembici

Danilo Lamy 
Founder & CEO 
Bikxi

Rodrigo Carvalho 
Engineering department 
Yellow

Gustavo Jorge 
Purchase department 
Yellow
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6.2. AGENTS AND COMPETENCES INVOLVED IN NEW URBAN ELECTRIC MOBILITY SOLUTIONS

Hierarchy Topic Agents Regulation Main competence

Federal

Traffic & Transportation Ministry of Infrastructure CTB (Brazilian Traffic 
Code) 
Resolutions CONTRAN

Privatively legislate on 
traffic and transport

Mobility Ministry of Regional 
Development

PNMU (National Policy 
for Urban Mobility)

Establish general 
standards of the policy

Economic activity Ministry of Economy 
Federal Revenue

National Tributary Code Establish the policy, 
manage, oversight 
and perform the tax 
collection 
Supervise and monitor 
imports

Environment Ministry of Environment 
IBAMA

Federal Constitution 
National Policy of 
Environment

National Policy of Solid 
Waste 

Resolutions CONAMA 
Normative instructions of 
IBAMA

Legislate (general 
standards or federal 
interest) Protect the 
environment (common 
competence)

State

Traffic & Transportation Secretary of Logistics and 
Transport 
Secretary of Metropolitan 
Transports

Establish and operate 
transport and traffic 
systems, including 
oversight in a state scope

Mobility Secretary of Logistics and 
Transport

Perform inter-municipal 
integration

Economic activity Secretary of Revenue and 
Planning

Establish and perform 
revenue and financial 
management policies of 
the state

Environment Secretary of 
Infrastructure and 
Environment

Law No. 12.300/06 
(State Policy on Solid 
Waste)

Protect the environment 
(common competence) 
and concurring/
supplementary 
competence to legislate. 
Licensing/ monitoring 
of potential polluting 
activities manufactured in 
the state.

Municipal

Traffic & Transportation Secretary of Mobility and 
Transport 
CET

Decree No. 57.889/17

Resolution No. 17/17

Regulate urban 
transportation services

Mobility Secretary of Mobility and 
Transport

Planning and executing 
the Policy

Economic activity Secretary of Revenue 
Secretary of Economic 
Development

Establish an executive 
regime of exploitation 
over the activity

Environment Secretary of Greens and 
Environment

Protect the (common) 
environment and legislate 
over local matters

Note: Prepared by NOVí. Illustrative case of the City of São Paulo.
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