
 
 

Technische Universität Berlin 

Urban Management 2019-2021 

 

 

 

Cycling uphill 
Assessing e-bikes as a modal shift alternative to individual motorized 

transport in the Aburra Valley Metropolitan Area, Colombia. 

 

Laura López Osorio 

Supervisor: Oliver Lah 

 

 

 

 

 

 

 

 

Berlin, 31st March 2021 



 
 

Statement of authenticity 

This thesis contains no material which has been accepted for the award of any other degree or diploma in 

any institution and to the best of my knowledge and belief, the research contains no material previously 

published or written by another person, except where due reference has been made in the text of the 

thesis. 

 

 

 

Laura López Osorio 

Berlin, March 31st, 2021 

 



 

iii 
 

Acknowledgments 

I would like to specially thank my supervisor Dr. Oliver Lah for his support, constructive feedback, and 

motivation throughout this research process 

A special thanks to my friends Alejandro Ceballos, Manuel Londoño, and Ana Carolina, who especially 

helped me when I was struggling to define this thesis's scope.   

I particularly express my gratitude to all the individuals who agreed to be interviewed for this thesis. thank 

you for having taken a moment to share their insights and opinions with me. 

To my UM friends and colleagues. I am truly grateful for knowing you all and having had the opportunity 

to share with you during this master. With you, there was always room for joy and laughter even in the 

most uncertain and discouraging moments of the pandemic 

To my wonderful father and aunt for your unconditional love and support.  

Last but not least, Thank you, Fernando. There are no words to express how immensely grateful I am for 

your constant affection, care, and support during the first day of this journey.  

  



 

iv 
 

Abstract 

In the Aburra Valley Metropolitan Area (AVMA), the increasing use of individual motorized transport 

(IMT) has become the leading cause of GHE and rising air pollutant levels as well as persistent high 

traffic-related accident rates in the region. To tackle these pressing issues, local authorities have promoted 

non-motorized modes, particularly the bicycle, as an alternative to reduce motorized vehicle trips with 

some disappointing results so far. 

Considering the promising results in early adopter regions, this study explores the potential of e-bikes as 

an alternative to shift from individual motorized modes of transportation in the AVMA. To this end, a 

qualitative study was conducted which included interviews with e-bike users and experts from private, 

public, and non-governmental sectors. The interviews were then analysed through the lens of socio-

technical transitions theory. Lastly, conditions at the local AVMA context were compared and contrasted 

with existing ones in early adopter regions. 

As a result, this research showcases a systemic overview of a wide range of factors at different scales and 

dimensions of decision-making that currently encourage or discourage the e-bikes' potential to replace 

IMT at the local level. Expressly, this assessment reveals that although users at the local level are 

deploying e-bikes to substitute motorized trips, this adoption is restricted to a group of individuals who 

have the economic resources and the specific motivation to adopt e-bikes as a replacement alternative. 

Furthermore, conditions privileging IMT on the road infrastructure, public resources allocation, and 

regulatory frameworks are even greater inhibitor for e-bikes, and presumably other transportation 

alternatives, to upscale as a feasible alternative to motorized vehicles. 

The findings of this study provide valuable insights for practitioners on how to unlock the potential of e-

bikes in the AVMA and leverage them to achieve a safer, healthier, and low carbon mobility system. 

Keywords: E-bikes, modal shift, micromobility, Socio-technical transitions,  Aburra Valley Metropolitan 

Area 
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1. Introduction 

1.1. Problem statement 

 In 2016, the transport sector accounted for a quarter of total CO₂ emissions globally, being road 

transport, specifically individual motorised transport (IMT), the most significant contributor to this 

amount (International Energy Agency 2018, p.15). Although developed countries remained by far main 

emitters, with around 70% of the total (OECD 2007, p.5),  it is expected that transport emissions in 

developing countries will increase rapidly in the following years (Bednar-Friedl et al 2015, p.603). In Latin 

America, where more than 80% of the population already lives in urban areas, a significant rise in the 

average income per capita in recent decades has led to a rise in motorisation rates, becoming the region in 

the world where most CO₂ emissions come from the transport sector, that is 36% of the total in 2014 

(Rivas, Suarez-Aleman and Serebrisky 2019, pp.5-12).  

The Aburra Valley Metropolitan Area (henceforth AVMA1), the second-largest urban agglomeration in 

Colombia, is no exception to this trend. In the last decades, a considerable rise in motorisation rates has 

positioned IMT as the primary contributor to climate change, accounting for roughly 25% of total 

greenhouse emissions from the transport sector at the local level (calculation based on AMVA and UPB 

2019, pp.38-53). Public health issues add to the negative environmental externalities: cars and motorcycles 

are significant sources of harmful air pollutants related to a rise in respiratory and cardiovascular diseases 

(WHO n.d., n.p.; AMVA and UPB 2019, pp.34-36), and the leading cause of most traffic accidents in the 

region, the second cause of violent deaths in 2018 (MedellinCómoVamos 2019, p.125; Secretaría de 

Movilidad de Medellín 2020, n.p.). Finally, the rise of IMT is related to higher road congestion levels, 

which increased travel times by about 44% during the previous decade (AMVA 2012 and AMVA 2017, 

cited in Mercado and Vogt 2018, n.p.), causing time losses that cost an estimated 2% of the country's 

GDP (DNP n.y., n.p.). 

In an attempt to tackle negative externalities from the motorised transport sector, AVMA authorities have 

sought to promote non-motorised modes—cycling in particular—as a transportation alternative setting 

the goal to 10% of total trips to be made by bicycle in the valley by 2030 (AMVA et al. 2015, p.57). In 

doing so, substantial investments have been undertaken in the last ten years to improve and expand the 

bike-lanes network and the public bicycle system (EnCicla and AVMA 2019, p.151; MedellinCómoVamos 

2019, p.199). Despite these endeavours, the bicycle remains a negligible mode of transport, and more 

critically, it has struggled to position itself as an option to replace cars and motorcycles. Comparing 

AVMA’s modal split in 2012 and 2017 shows that the proportion of trips corresponding to IMT has 

 
1 Not to confuse with AMVA, the public administration of the metropolitan area of the Aburra Valley 
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remained almost unaltered, and in fact the number of journeys made by these modes has increased by 

165% during this period (AMVA and UNAL 2012, p.93; AMVA 2017, n.p.). 

Addressing similar bicycle modal-shift impasses, electric-assisted bicycles (e-bikes) have started positioning 

themselves as a promising substitute for IMT trips in urban areas in various regions of the world. E-bikes’ 

technical features dramatically reduce the physical effort required to ride, hence expanding average cycling 

distances from 5km to 10km, regardless of the topography, and attracting a broader range of users 

previously unwilling or incapable of using a conventional bicycle for utilitarian purposes (ECF 2016, p.5; 

ITDP 2019, p.7). Regarding modal shift, in particular, recent studies in early-adopter countries and cities 

have found that around 40% to 59% of total trips made by e-bikes were previously taken by car (Johnson 

and Rose 2013, p.6;  Svenssona 2014, p.; Kämper et al 2016, p.336; MacArthur et al 2018, p.11). IMT 

substitution is expected to accelerate in early-adopter contexts in the following years, as these have been 

gaining attention as a transport alternative rather than just for recreational purposes(Fishman and  Cherry 

2016, p.79) 

In the AVMA, there are signs of a nascent adoption. E-bikes have increasingly become part of the urban 

landscape and have proliferated in private sharing systems (Telemedellin 2017, n.p.; Atehortúa 2020, n.p.). 

Besides, some preliminary reports have shown significant sales increase in recent years 

(MarketsandMarkets 2019, n.p.; FENALCO 2020, n.p.), yet far from average rates in Europe, the United 

States, and emerging economies in East Asia. Nevertheless, whether e-bikes represent a potential 

alternative to shift away from IMT and what particular facilitators and barriers need to be addressed to 

achieve wider adoption at the local level still remains unknown. 

1.2. Research Aim 

This thesis explores whether, and to what extent, e-bikes contain real transformative potential to catalyse a 

shift away from cars and motorcycles in the AVMA. Specifically, it assesses whether there is qualitative 

evidence of current mode shifts from IMT to e-bikes locally and which economic, socio-cultural, and 

spatial factors that encourage or discourage their adoption at different decision-making levels. This study 

aims to provide a thorough overview that addresses not only e-bikes’ techno-economic features that make 

them a viable alternative to replace cars and motorcycles, but also a broader range of conditions that ‘lock-

in’ IMT as the mainstream at different societal dimensions, which hinders not only e-bikes but other 

transport alternatives from expanding. The research ultimately sheds light on the path to unlocking the 

potential of e-bikes in tackling motorised transport's negative externalities within the AVMA. 

1.3. Research question 

The main research question is the following: to what extent do e-bikes bear the potential to become a 

feasible alternative to replacing individual motorised transport in the Aburra Valley Metropolitan Area? 
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Further subordinate questions delimit the research scope: 

• What factors explain nascent adoption of e-bikes in the AVMA, and what are the current 

perceived effects of e-bikes on travel behaviour and modal shift? 

• What are the main facilitators and barriers for e-bikes to expand as a transportation alternative? 

What are the main factors that endure IMT as the mainstream in the AVMA mobility system?  

• What would need to change to achieve a mass modal shift from IMT to e-bikes that could 

improve AVMA mobility conditions? 

To answer these questions, this research adopts a qualitative approach that relies on the perspectives of 

both key experts and e-bikes users. On the one hand, by questioning e-bike users, it aims to understand 

the complex set of factors that triggers the travel behaviour change that ultimately leads to the acceptance 

of e-bikes at the individual level. On the other hand, by interrogating key experts, it attains a systemic 

approach to the provisions at a meso and macro scale (e.g., market conditions, policies, cultural patterns, 

and infrastructure) that condition the adoption of e-bikes at the metropolitan level. Furthermore, this 

research operationalises the socio-technical transitions theory (STT) to showcase the interplay of 

incumbent actors and power relations at the different scales that either drive or deter e-bikes from 

becoming viable alternatives to replace motorised modes in the AVMA mobility system. 

1.4. Research significance 

The motivation for pursuing this research and the choice of the AVMA as a study case lies at the 

intersection of three identified research gaps. First, while e-bikes and other electric micro-vehicles have 

gained attention as transportation alternatives in developed countries, these remain understudied in the 

Latin American region. Therefore, there is a need to draw attention to the presumably more significant 

role e-bikes could play at the local level to mitigate GHE and other pressing mobility issues in the region, 

that is a higher rate of traffic accidents and air pollution(WHO n.d., n.p.). 

A further interest stems from e-bikes' capacity to expand utilitarian cycling in urban areas where difficult 

topographic conditions hinder riding conventional bicycles and delivering an adequate public transport 

service. This potential does not seem to be covered in the literature, mainly produced in contexts with 

fairly flat topographies and reasonably good public transport systems. E-bikes could become a viable 

possibility to fill demand gaps in the transportation network at the local level, a need currently being 

supplied chiefly by motorcycles, with the adverse safety and environmental effects these entails. 

Finally, there is a need to move beyond the focus on technological improvements and travel behaviour 

changes that have dominated the research on e-bikes. Instead, this study seeks to provide a holistic view 

on the transition pathway that e-bikes and other new mobility innovations have to undertake when 

challenging well-established mobility practices. Thus, localised research needs to be conducted to identify 

the governance behind niche technologies that determine their viability to become widespread transport 

alternatives in specific geographical contexts.  
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2.  Methodology 

2.1. Research design 

Figure 1 illustrates the research structure comprising the two non-linear phases of this study: secondary 

data review and primary data collection and analysis.  

 

Figure 1 Research design (by the author) 

2.1.1. Secondary data review 

Literature review 

Relevant academic papers, and white reports were collected to provide a review on e-bikes in the realm of 

sustainable transport. The keywords’ e-bikes’ and ‘electric bicycles’, were usually accompanied by the 

keywords’ mode shift’, ‘travel behaviour’, ‘safety’, ‘health’, and ‘environment’ to do a web search on 

Google Scholar. Moreover, the databases of the international cooperation agencies and non-profit 

organisations that generate applied research in the field of sustainable mobility were reviewed (e.g., ITF, 

ITDP, CAF, ECF). This way, it was possible to narrow the search and disregard articles with a sole 

technical approach. 
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Context review 

Characterisation of the mobility situation in the AVMA regarding the increase of IMT, cycling programs 

and cycling infrastructure interventions,  and e-bikes’ pilot programs and policies were chiefly studied by 

reviewing available official data at the local, regional, and national level. This data included, among others, 

statistical reports, mobility master plans, origin-destination surveys, transport emissions inventories, legal 

documents, and audiovisual outreach material. This data was complemented with grey literature, namely 

reports in newspapers, magazines, and television broadcasts. 

2.1.2. Primary data collection and analysis 

This research adopts in-depth interviews as the sole method of data collection to investigate a problem 

within a reduced group of individuals who hold relevant experience: key experts and e-bike users (Rubin 

and Rubin 2012, p.2). Interviews allow gaining a deep understanding of the ‘what’ and ‘why’ of current 

individual mobility practices, market conditions, institutional arrangements, and spatial layouts that drive 

or deter e-bikes adoption at the local level. 34 informants, 16 experts and  18 e-bike users were interviewed 

remotely using online meeting software.  

Due to this research’s exploratory nature, the grounded theory method (GT) was chosen as the most 

suitable method for qualitative data analysis. GT provides a framework that allows going from detailed 

descriptions to a higher level of generalisation and abstraction, providing a consistent and logical 

explanation (a theory) of the studied phenomena. In other words, it allows the emergence of a theory 

build on what the data is revealing (Creswell 2009, p.64). As customary in GTM, the primary data 

collection and analysis phases are overlapped, generating constant feedback to adjust and refine both 

processes (Urquhart 2013, p.8).  

Analysis of interviews was carried out through ‘coding’, that is, the process of assigning conceptual labels 

to chunks of data to start describing and analyse it (Urquhart 2013, p.8). The three-stage coding process 

proposed by Glaser in GT (1992, cited in Urquhart 2013, p. 20) goes as follows: in the open coding phase, 

transcriptions were coded line-by-line to push data to ‘open up and speak for itself’ and ensure collecting 

as many insights and details as possible. Second, in the selective coding stage, the open codes are grouped 

into core categories, so themes relevant to the research topic emerged. Finally, theoretical coding is used to 

establish relationships between core categories (Urquhart 2013, pp.35-51). ATLAS.ti 9 software was used 

to carry out the coding process.  

Users interviews 

During August and September 2020, a set of ‘pre-pilot interviews’ (5) were carried out with bikes and e-

bikes’ users who have shifted from cars and motorcycles as the primary transportation mode to aim 

testing and polish the interview questions. Only one interview from this stage, with an e-bike user, was 

chosen for further analysis. In November 2020, the second set of interviews (7), including only e-bike 

users, was undertaken and transcribed afterwards. This first batch of interviews served as a pilot to get 

acquainted with GT’s coding method and develop the first set of core categories that gave an initial 
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glimpse of the emerging theory. In December, a third and final group of e-bikes users (10) were 

interviewed. Further details on the methodology are described in chapter 5.  

Experts interviews 

During August and September 2020, a set of ‘test interviews’ was carried out with eight key informants in 

sustainable mobility and utilitarian cycling. This group range from public servers, ONG’s representatives, 

transportation researchers, and bicycle activists. Such a variety of informants had the main purpose of 

familiarising with AVMA’s mobility conditions and the bicycles’ main challenges and opportunities to 

become an option for shifting away from IMT. These exploratory interviews worked as an ‘entry point’ to 

this research as these were vital to redefine and delimit the research topic, guide secondary data review, 

and design and polish the interview questions. Just a handful of these ‘test interviews’ were found to be 

relevant for the topic under study, so they were further transcribed and coded. Further details on the 

methodology are described in chapter 6. 

The second batch of experts interviews was undertaken and analysed in parallel during October, 

November, and December 2020. The constant overlapping of data collection and analysis allowed to do a 

theoretical sampling (see Urquhart 2013, p.8) and moving towards open coding to selective coding. The 

resulted categories or themes that emerged were depurated and related (theoretical coding) to build the 

theory. 

2.2.  Theoretical framework: socio-technical transitions 

Following GT method, the theoretical framework review was carried out at a later stage when the 

emergent theory reached a certain level of consistency to not “contaminate” the inductive analytical 

process. The theoretical framework was used to “scaled-up” the emergent theory by comparing and enrich 

it with existing theoretical approaches (Urquhart, 2017, pp. 138-157).  

This thesis examines the theory derived from primary data analysis from a socio-technical transitions 

approach  (STT) to gain a systemic overview of the factors driving or deterring e-bikes as an alternative to 

replace IMT in the AVMA.   

In shorthand, socio-technical transitions refer to transformations in different systems (e.g., mobility, 

agriculture, electricity, waste-management) that aim to change well-established technologies and practices 

in order to address enduring sustainability issues. The term “socio-technical transition” refers to the wide 

range of corrections required in technologies, user practices, legislation, business models, cultural values, 

and policy to foster sustainable transformations (Geels and Shot in Whitmarsh, p.483). STT approaches 

have been increasingly used in transport studies to gain a wide-range perspective of the factors at different 

societal levels limiting wider adoption of alternative mobility practices (Sovacool et al 2017; Edge, 

Goodfield, and Dean 2020; Geels 2012; Berkeley et al 2017). 

The Multi-level perspective (MLP) is the most used operational framework in socio-technical transitions 

research (figure 2). By borrowing insights from different fields of study (e.g., social practice and 



 

7 
 

evolutionary economics), MLP provides a multidisciplinary framework to assess transformation processes 

in complex systems (Whitmarsh 2012, p.483 and Geels 2019, p.3). As its name indicates, MLP examines 

the interplay of different societal actors and forces in three analytical levels briefly described below. 

Niche-innovations: this level addresses small-scale actors undertaking pioneering practices. In 

transportation studies, this level comprises small niches in which both daring users, communities of 

innovators, entrepreneurs, and R&D departments experiment with novel vehicles and alternative mobility 

practices. Niche-innovations initially unfold as dispersed “seeds of change” that expect to reach 

momentum as new vehicles and practices increasingly gain adepts or until disruptive external situations 

suddenly favour its mass adoption (Geels 2004, cited in Geels 2012, p.472).   

 

Figure 2 Multi-level perspective on socio-technical transitions (Geels 2019) 

 

Socio-technical regime: the automobility system is a well-established regime that prevails deeply 

entrenched in all societal levels via existing infrastructures, user practices, technologies, cultural mindsets, 

policies, and well-developed business models. Although other mainstream mobility systems, such as public 

transport, walking, or even cycling in certain countries, are also socio-technical regimes, these tend not to 

be in the spotlight of sustainable transport studies due to their mainly positive externalities. The 
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automobility regime tends to remain relatively stable due to powerful advocacy by industry 

representatives, lobbyists, politicians, and a majority of citizens that associate cars and motorcycles with 

efficiency, comfort, and status (Ibid 2012, p.473). 

Socio-technical landscape: the landscape level encompasses exogenous forces that exert pressure in the 

current regime and provide windows of opportunity for niche innovations to emerge and expand. 

Examples of these pressures in the transportation systems are rises in oil price, economic crises, or 

international agreements to reduce carbon emissions from the transport sector (Ibid 2012, p.473). Yet, 

landscape forces such as unfavourable macro-economic conditions, spatial constraints (urban layouts or 

geographic restrictions), and widespread car culture can also deter niche innovations from expanding. 

Nevertheless, according to Whitmarsh, landscape-level remains highly ambiguous in STT studies. In this 

level tend to end up factors that do not fit into any other level, and its spatial dimension remains poorly 

addressed (2012, p.485). 

The MLP framework also set up four phases: experimentation, stabilisation, diffusion and disruption, and 

institutionalisation to better depict temporality. Usually, niche innovations transition throughout these 

phases is not straightforward, from isolated and negligible adoption to initial consolidation in a handful of 

social groups to widespread use and ultimately replacing old practices. 

Concerning transportation studies, this analytical framework can assist in analysing niche mobility 

technologies such as electric cars and microvehicles. All these alternatives start as dispersed innovations 

without much appeal to a wide range of users due to high prices, immature technologies, lack of comfort, 

or social acceptance. In the second phase, innovations achieve the first degree of conquest and expansion 

in a handful of market segments, allowing financial sustainability. Also, during this phase, specific industry 

associations start arising with the primary goal of sharing knowledge and standardise procedures. In the 

third phase, alternative vehicles and systems reach widespread use due to major economies, technology 

improvements, and favorable exogenous conditions (e.g., very high taxes in high-emission vehicles). In the 

fourth phase, newer vehicles co-exist or even replace the existing mobility regimes. 

MLP’s strength lies in its capacity to depict incumbent actors’ interplay across the three scales and 

throughout multiple transition phases. For instance, MLP applied to mobility can unravel bottom-up 

transitions in which committed actors, entrepreneurs, and activists gain visibility through discursive, 

material, and institutional channels, helping to position their demands in the public opinion and the 

political agenda. Betting against this transition can be found powerful representatives from the car 

industry that exert lobbying strategies, regulation entanglements, and public discredit. Moreover, top-

down transition processes in the mobility system can be triggered by windows of opportunity in the 

landscape level, such as macroeconomic changes or environmental crisis, and radical policy 

transformations in the governance, such as economic restrictions and levies for high-polluted vehicles. 

Nevertheless, scholars have also addressed weak points from MLP and socio-technical transitions theory ,  

in particular the disregard of individuals’ role in propelling mobility transitions (Whitmarsh 2012, p.485 
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and Papachristos et al 2013, cited in Lin 2016, p.26). Filling this gap, Lin et al and Zuev have recently 

reflected on users’ role in pushing transition towards e-bikes in China, where despite lack of government 

support, the internal demand in the market has been enough to widespread the use of this vehicle (2017 

and 2018).  

Biographical approaches have been applied in transportation research to assess individuals’ mobility 

transitions from a qualitative perspective. Specifically, using a ‘cycling trajectory’ approach, Marincek et al, 

and Chatterjee et al, undertake longitudinal studies that identified a cumulated set of individual, social 

experiences and environmental factors that led participants in both studies to make a modal shift to 

conventional bicycles and e-bikes in the adulthood ( 2020 and 2013). According to Chatterjee et al, this 

approach to transitions at the individual level allows identifying life events and social contexts in which, 

with the adequate co-alignment of factors, individuals would be more willing to make changes in their 

current travel behaviour ( 2013, pp. 192-193). 
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3. Literature review 
This section provides a concise review of the literature on e-bikes in the field of sustainable transport. 

Subsection one provides an overview of the current rise of e-bikes as a transport alternative, and their 

main technical features and categories. Subsection two summarizes e-bikes’ effects on travel behaviour 

and modal shift and the potential impacts of a broader adoption on health, environment, safety and 

equity. Regarding factors triggering e-bikes adoption, subsection three describes motivators and barriers 

explaining e-bikes taking up at the individual level, whereas subsection four highlights contextual 

conditions related to widespread adoption in specific early-adopter cities or countries. It is worth 

mentioning that it was found no studies undertaken in developing countries. 

3.1.E-bikes as a transport alternative: an overview 

Although already in use since the 1980s, the e-bike has recently increased its popularity thanks to 

technological improvements in battery capacity and costs reductions (Allan 2016, pp.1-5; Zuev et al 2018, 

p.3; ITDP 2019, p.12). By far, China remains the leading manufacturer and consumer of e-bikes, with 

around 15 million units sold in the internal market just in 2019. In European mature-cycling countries 

such as the Netherlands and Germany, sales have rapidly increased from 25.000 to 425.000, and 480.000 

to 1.360.000 between 2014 and 2019, respectively (Statista n.d, n,p.). Numbers in the US remain low in 

comparison, with estimated sales of 200.000-250.000 units in 2016 (MacArthur et al 2018, p.7).  

At first glance, a wide range of electric two-wheelers (E2W) with just three essential components, a 

battery, a controller, and a motor, could be classified as e-bikes. Indeed, in different countries, the e-bike 

category has included a wide array of E2W, with weights between 20 and 45kg, motor power up to 

1000W, and maximum speeds between 20 to 45km/h (Rose 2012, pp.84 and Fishman and Cherry 2016, 

pp.73-74). Under the "e-bike label," these E2Ws obtained similar regulatory concessions as conventional 

bicycles, like permission to use bike lanes, and no need to register, get insurance, obtain a license, or use 

personal protection (Rose 2012, p.92).  

Nevertheless, for the sake of safety, such classification has been tuned-in gradually. Currently, in the EU, 

only e-bikes under 25km/h and up to 250W, better known as "Pedelecs," are currently classified as 

conventional bicycles (ECF n.y., n.p). In the US, 22 states have established similar restrictions (32km/h 

and 750W) for e-bikes to be regulated as bicycles (Cherry and Macarthur 2019, p.4). In 2019, new 

legislation in China limited this classification to lightweight vehicles under 25 km/h with pedals ( ITDP 

2019, p.34). 

 More recently, the ITF and OECD proposed a more comprehensive regulatory framework, 

encompassing all micro-vehicles "weighing up to 350kg and whose power supply, if any, is gradually 

reduced and cut off at a given speed limit no higher than 45 km/h." (2020, p. 7). 
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The framework classifies the vehicles into four different categories (type A, B, C, or D) based on their 

weight and maximum speed (figure 3). For e-bikes, in particular, differences were established according to 

maximum speed: slow e-bikes (type A) and fast e-bikes (type C) with a maximum speed of 25km/h and 

45km/h, respectively (Ibid 2020, p.15). 

 

Figure 3 Proposed micromobility definition and classification ( ITF and OECD) 

 

3.2. E-bikes' potential impacts in the transport sector 

Recent studies in early-adopting regions have started to reveal e-bikes' effects on mobility patterns. The 

main factor behind the increasing appeal of e-bikes, its electric assistance, reduces considerably the 

physical effort required to ride, thus attracting groups of people previously unable or unwilling to cycle 

(ECF 2016, p.5). 

Among reviewed studies, three groups of users stand out: Adults above 50, who use e-bikes both for 

utilitarian and recreational purposes; commuters from different age segments (Ling et al. 2017, p.5; 

Johnson and Rose 2013, p.4; Haustein and Møller 2016, p.13; Winslott Hiselius and Svensson 2017 p.821); 

and car-owners (especially in regions with current low levels of urban cycling, where car ownership among 

e-bike users is as high as 93%) ( Australian Bureau of Statistics 2013, cited in Fishman and Cherry 2016, 

p.76 and MacArthur et al. 2018, p.11). 

Regarding travel patterns, studies have shown that in urban areas, e-bike users' travel distances are, on 

average, more than double those of conventional bicycle users (4km)2. An early study in the Netherlands 

reported an average distance travelled by e-bike of 9.8km (cited in Roetynck 2010, p.34). Similar results 

were found in a German study with 382 participants that reported an average of 11.4 km (Kämper et al 

2016, p.335). In a national survey among e-bike users in the US, authors reported even longer distances, 

 
2  Pucher and Buehler 2008, cited in Smith et al  2011, p.15. 
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reaching an average of 15km (MacArthur et al 2018, p.25). Average speeds, for its part, were around 16 

km/h (Kämper et al 2016, p.335; Lopez et al 2017, p.7). 

Enabling travels of 10km and more without requiring much effort has increased the appeal of e-bikes as 

an alternative to cars in urban areas. An early quantitative study on modal shifts in Sweden found that 

52% and 57% of urban participants and 75% and 84% of rural participants replaced cars with e-bikes for 

commuting and other utilitarian purposes, respectively (Winslott Hiselius and Svensson 2017, p.822). In a 

study in Germany, Kämper et al. reported that 41% of trips and 45% of mileage traveled by cars were 

replaced by e-bikes (2016, pp.336-337). Similarly, in the aforementioned national survey in the US, 

Macarthur et al. found that around 45% of trips done by e-bike would have been otherwise done by car 

(MacArthur et al., 2018). 

3.2.1. Potential benefits 

A number of studies contrasting and comparing e-bikes with other transport modes, have shown the 

presumable positive impacts on safety, health and the environment of a broader adoption of e-bike as a 

transport alternative,  especially when replacing motorized vehicles. 

Environmental benefits 

Recent studies show that broader adoption of e-bikes could help to reduce GHE. A report based on data 

from Portland, US,  McQueen et al. found that cars and public transit, respectively, emitted 55 (274g) and 

28 (140g) times more CO₂ per person-mile than e-bikes, that emitted 4.9g CO₂. Moreover, a study in 

Germany that considered the entire life cycle of different modes of transport found that participants who 

shifted from cars to e-bikes avoided the emission of 2400kg of GHE. In contrast, there was a slight 

increase of 50 kg of GHE among a minority of users who substituted bicycle and walking (Kämper, 

Helms and Jöhrens, 2016, pp.339-343). 

In China, where most energy used to charge e-bikes' batteries comes from fossil fuels, studies found e-

bikes' emissions to be around eight and five times less that of cars and motorcycles, respectively, and four 

times less that of buses (Cherry et al 2009, p.287). The study also found that e-bikes emitted far fewer 

grams of air pollutants per person per km than cars and motorcycles, and about the same amount as buses 

(Ibid, p.287). In the end, the three studies showed that even when considering the whole variety of 

transport modes replaced by e-bikes, a broader modal shift to these represents a net positive in the 

reduction of GHE. 

Health benefits 

In terms of health impact, the possibility to regulate the amount of physical exertion when riding an e-bike 

provides a workout alternative for groups of people customarily reluctant or unable to adopt conventional 

cycling (Mayer 2020, p.5). Although some authors warn that substituting conventional bikes with e-bikes 

could reduce the amount of physical activity (Haustein and Møller, 2016, p.14), some studies have 

highlighted that although the activity intensity is reduced, trips by e-bikes tend to be longer, which, at least 
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partially, compensate the impacts of this replacement (Fietsberaaad in 682 A. Fyhri et al., p. 682, Haustein, 

p.1, Cherry, p.81). 

Noticeably, a more comprehensive study carried out in seven cities in Europe, Castro et al. found that 

there is indeed a slight loss of 2000 Metabolic Equivalent Task minutes per week (MET min/wk) when 

substituting bicycle trips for e-bikes. However, the authors found that, overall, physical activity levels were 

higher on e-bikers (4463 MET min/wk) than on conventional cyclists (4085 MET min/wk). Increases are 

explained because e-bikers traveled almost twice the average cyclists' distance and because e-bikers also 

recounted having ridden a conventional bicycle during the week. Most significant gains on MET min/wk 

were reported when switching from non-active transport, namely motorized vehicles (550 MET min/wk) 

and public transport (800 MET min/wk) (2019, pp.3-6).   

Safety benefits 

E-bikes and other micro-vehicles impact on road safety is a controversial topic around the research on e-

bikes. In China, particularly, the massive use of e-bikes has been associated with a rise in traffic accidents. 

Studies carried out in different Chinese cities reported a significant increase in traffic crashes and injuries 

where e-bikes were involved. E-bike riders accounted for around  25% of total hospitalization in rural 

Suzhou in 2013 ( Du et al. 2013, cited in Fishman and Cherry 2016, p.85) and 25% of fatal traffic 

accidents in Shenzhen in 2016 ( Shenzhen Jiao Jing 2016, cited in Zuev 2018, p.22). However, it is worth 

to mention that by the time these studies were conducted, E2W weighing up to 80kg and driving up to 

60km/h were still categorized as e-bikes in various Chinese cities. 

In contrast, a recent review of e-bike safety studies in western countries found no significant impact as 

slow e-bikes (max. speed of 25km/h) are on average just 3km/h faster than conventional bicycles(Cherry 

and MacArthur 2019, p.7). The report also includes recent analysis in the Netherlands, Germany, and 

Switzerland, that found no significant differences in injury severity between e-bikes and conventional 

bikes when controlling for kilometers travelled and demographic variables (Scheepers et al. 2014, cited in 

Ibid 2019, pp.5-6; Cherry and MacArthur 2019, p.6). 

Regarding fast e-bikes (maximum speed of 45km/h), although traveling about twice as fast as 

conventional bicycles, MacArthur and Cherry find it difficult to determine whether higher speed means a 

higher probability of a traffic accident (Ibid 2019, p.9). In this regard, a Swiss paper that analyzed severe 

injury cases (those requiring hospital admission), reports that 1/3 of incidents were related to fast e-bikes. 

Authors found that although there were no significant collision risk differences between slow and fast e-

bikes, there is a higher probability of suffering more severe injuries with the latter (Ibid, 2019, p.6). 

Nevertheless, comprehensive research carried out by ITF and OECD found that far heavier and faster 

vehicles, and not e-bikes and other micro-vehicles, were the actual causes of traffic accidents and fatalities. 

This study reports that cars and motorcycles were implicated in 80% of total accidents, where the victim 

was either an e-scooter or bicycle rider. The same study also found that car and motorcycles caused about 

seven and eleven times more fatalities to third party groups than bicycles (aggregated data for 
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conventional bikes and e-bikes). Pedestrians, the most vulnerable road actor, represented less than 15% of 

victims of accidents involving bicycles. In contrast, pedestrians accounted for more than 20% and 60% of 

total fatalities in collisions with motorcycles and cars, respectively (ITF and OECD, 2020, pp.20-22). 

Summarizing, this data shows that heavier and faster vehicles are by far the main responsible for traffic 

accidents and deaths; thus, a significant modal shift from cars and motorcycles to e-bikes could 

significantly impact road safety. 

3.2.2. Potential risks 

Analysis of potential outcomes of an increase in e-bikes adoption are not limited to the positives; rather, 

they also highlight concerns on potential negatives that remain little addressed and unresolved to date.   

Batteries 

The primary concern of greater adoption of e-bikes is the impact that battery production and disposal 

have on the environment. The gradual shift from lead-acid to the "greener" lithium-ion technology still 

faces the challenge of large-scale batteries' recycling; it is estimated that merely 2-5% of total lithium-ion 

battery waste gets recycled in developed countries (cited in Jaramillo 2020, n.p.). Also, there remain 

environmental and social concerns regarding the battery production process. For instance, mining activity 

for lithium extraction has been linked to water droughts, poor working conditions, and threats to cultural 

and natural heritage in developing countries where most of this mineral is found (Draper 2019, n.p). 

Inequitable access and unaffordability 

Both high purchasing and rental costs are highlighted as a significant limitation to assure equitable access 

to e-bikes. It is documented that private e-bike sharing systems operate primarily in relatively affluent 

areas. Furthermore, most of these systems require a credit card and a smartphone, posing additional 

barriers. However, it is worth mentioning that some local governments in Europe and the US have 

increasingly expanded access to low-income or peripheral areas and implemented financial mechanisms to 

subsidy fares. Nevertheless, it seems that in developing countries, a significantly lower payment capacity 

still hinders e-bike sharing and other electric micromobility systems from becoming a widespread 

transportation option (ITDP 2019, pp.24-25). 

Noticeably, Spinney and Lin are particularly critical of the altruistic discourse behind sharing systems in 

China. According to the authors, sharing bike and e-bike systems are just another expression of current 

capitalistic dynamics. Private operators provide paid transport services with minimal regulation from the 

government. Also, private operators indiscriminately gathered data from users for their own economic 

benefit (2018, pp. 6-15). 

Substitution of more sustainable modes 

Finally, questions remain regarding e-bikes displacement of more sustainable and affordable transport 

modes. A study in Denmark among e-bike users found that major modal shifts to e-bikes occurred from 

conventional bicycles, especially replacing trips of 5km or less. In other words, contrary to other countries, 
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the adoption of e-bikes in Denmark did not increase average travel distances, which would compensate 

losses on physical activity from shifting to a less active mode of transport (Haustein and Møller, 2016). 

Similarly, Lin et al. question the overall benefits of the massive adoption of e-bikes in Nanjing, China. 

Authors found that to a greater extent, e-bikes replaced more sustainable transport alternatives, i.e., 

walking, conventional bicycles, and buses. Only 12% of trips previously done by car were replaced by e-

bikes (Lin et al. 2017, p.233). 

3.3. Individuals factors explaining e-bikes adoption 

Socio-demographic conditions 

Across all reviewed studies addressing e-bike users, an overall homogeneity in the e-bike users' profile was 

found. Demographically speaking, most study participants were adult males, with high education 

level,  relatively well-off, and car owners (Dill and Rose 2012, p.2; Johnson and Rose 2013, p.4; Popovich 

et al. 2014, p.38; MacArthur et al. 2018, p.8; Mayer 2020, p.3). 

Reasons for e-bikes acquisition 

As expected, both qualitative and quantitative studies found that the desire for a feasible substitute for car 

trips is an important motivator for e-bikes' purchase. This desire is usually preceded by an increasing 

frustration with rising travel times and road congestions (Dill and Rose 2012, p.3 and Jones et al. 2016, 

p.45). Another factor is the urge for physical condition improvement or keeping an active lifestyle when 

age or injuries have impeded some to continue using conventional bicycles (Dill and Rose 2012, p.3; 

Popovich et al. 2014, p.39; Jones et al. 2016, p.44). In hilly areas, the necessity to ride on the steep ground 

also appears as a reason for e-bikes acquisition  (Dill and Rose 2012, p.3; Popovich et al. 2014, p.40; Ling 

et al. 2017, p.11; Fyhri et al. 2017, p.690). Also, specific life events such as changes in job, residence, or 

even in the familiar composition encourage individuals to start cycling (Jones et al. 2016, p.45 and Plazier 

et al. 2017, p.28). 

Social support is key to the decision to start using an e-bike. Encouragement usually comes from friends, 

colleagues, or family members who know of the benefits of riding an e-bike and borrow theirs for a test 

ride (Dill and Rose 2012,p.3; Popovich et al. 2014, p.39; Mayer 2020, p.4). This social guidance is also 

essential when deciding which model to buy (Johnson and Rose, 2013, p.7). 

Motivators for e-bikes use 

A reduction in riding effort is the most cited motivator across different studies, allowing e-bike owners to 

cycle more frequently, faster, uphill, and over longer distances (Popovich et al. 2014, p.40-41; Haustein 

and Møller 2016, p.14; Jones et al. 2016, p.45; Macarthur et al. 2018, p.19 ). Physical effort reduction is 

essential for people with mild to low physical condition, no time to work out, and full-time workers who 

do not want to arrive at destinations disheveled and sweaty (Dill and Rose 2012, p.3; Popovich et al. 2014, 

p.40;  Jones, Harms and Heinen 2016, p.45; Mayer 2020, p.5). E-bike users in the US also highlight the 
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decline in gas costs, maintenance, parking, and car insurance. However, users claim such economic 

benefits would be lost if they have to register and insure their e-bikes (Popovich et al. 2014, p.41; Mayer 

2020, p.4). 

Overall, environmental concerns are not a strong determinant for e-bike use (Dill and Rose 2012, p.3; 

Fyhri et al. 2017, p.691; Plazier et al. 2017, p.28; Macarthur et al. 2018, p.18; Mayer 2020, p.5). 

Nevertheless, according to Wolf and Seebauer, e-bike users tend to be more environmentally conscious 

than the standard population (2014, p.203), particularly younger e-bike users (Haustein and Møller 2016, 

p.22; Ling et al. 2017, p.10). 

Among more effective motivators for riding an e-bike, users mention the sense of relaxation, fun, and joy 

that the experience provides. By e-bike, users also experience the surroundings differently and explore 

previously unknown areas around the city (Dill and Rose 2012, p.3; Popovich et al. 2014, p.39 p.47; Jones 

et al. 2016, p.46; Plazier et al. 2017, pp.30-31; Mayer 2020, p.5). In particular, a sense of freedom in terms 

of not being stuck in traffic and unable to control their time was highly valued (Fyhri et al. 2017, p.687; 

Plazier et al. 2017, p.30; Macarthur et al. 2018, p.19). Lastly, an appeal to technology and e-bikes 

characteristics is also mentioned as a motivator to acquire and use this vehicle (Wolf and Seebauer 2014, 

p.203; Mayer 2020, pp-5-6). 

Barriers for e-bikes use 

Consistently, lack of adequate cycling infrastructure (e.g., safe parking racks and chargers) was reported as 

a deterrent to e-bike adoption (Popovich et al. 2014, p.42; Fyhri et al. 2017, p.687; Macarthur et al. 2018, 

p.17). Like conventional cyclists, e-bikes users also take detours to avoid risky interactions with cars, 

increasing their travel times (Mayer 2020, p.5). Popovich et al. found that e-bikers felt particularly 

vulnerable to cracks and bumps on the road due to increased speed (2014,p.42). Participants in US cities 

where e-bikes are banned from protected bike lanes expressed fear for possible sanctions as they do not 

feel safe riding along with cars (Mayer 2020,p.6). 

Some technological factors convey negative aspects, like limited autonomy, which is perceived as a 

disadvantage to taking long trips riding uphill or during winter (Popovich et al. 2014, p.42; Allan 2016 p.4; 

Jones et al. 2016, p.46). Also, e-bikes' average weight (around 25kg) was valued negatively. Respondents 

reported difficulties to maneuver them when parking, lift them onto bike racks, carry them up or 

downstairs, or riding when the battery drains (Dill and Rose 2012, p.3; Popovich et al. 2014, p. 42; 

Haustein and Møller 2016, p.19; MacArthur et al. 2018, p.15). 

Noticeably, some studies mention e-bike users have experienced negative comments claiming e-bikes were 

for lazy, old, or physically incapable people (Dill and Rose 2012, p.4; Popovich et al. 2014, p.43; Jones et 

al. 2016, p.46; Mayer, 2020,p.6). Although this factor has not been intensively examined in the literature, 

this "stigma" might be a factor deterring e-bike use. 
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Studies addressing e-bike nonusers found that e-bikes' cost is a significant barrier for their adoption as a 

transport alternative (Ling et al. 2011, p.11). Furthermore, maintenance and battery replacement costs 

were also reported as a downside (Haustein and Møller 2016, p.19; Jones et al. 2016, p.47; Macarthur et al. 

2018, p.14). However, Fyhri et al. claim that willingness to pay increases substantially when users become 

acquainted with e-bike technology and its benefits (2017, pp.690-692). 

Finally, uncontrollable factors such as rain and extreme hot or cold temperatures are also cited as barriers 

to use e-bike more often (Popovich et al. 2014, p.41; Fyhri et al. 2017, p.687; Plazier et al. 2017, p.32; 

Macarthur et al. 2018, p.16). 

3.4. Contextual factors explaining e-bikes adoption 

Access factors 

Most, if not all, of the studies on e-bike adoption, have been produced in developed countries, showing a 

strong correlation between higher per capita income levels and e-bike expansion as a transport alternative. 

Explicitly, Weinert et al. claim that the recent and dramatic increase in the average income per capita in 

China, around 80% from 1997 to 2004, is closely correlated to e-bikes adoption in the country (2007, 

p.309). By comparing e-bikes' purchase prices with the average annual income in different countries, it 

becomes evident how determinant is the economic factor. While e-bikes' average price represents around 

5% of the per capita annual income in the US, Netherlands, and China, it accounts for 17% and 45% of it 

in Brazil and Mexico, respectively (ITDP 2019, p.52). 

The e-bike Chinese industry's development, where around 92% of total E2W are manufactured (Zuev 

2018, p.2), has undoubtedly favoured global adoption in the last decades. E-bike manufacturers went from 

10 to 481 companies between 1998 and 2005, and recent estimations claim anything between 1000-5000 

manufacturers in the country (Weinert et al. 2007, pp. 304-305). This industry sector's development has 

allowed improvement in e-bikes technology, mainly in batteries and motors, and a rapid decrease in prices 

(Ibid 2007, pp.308-309). The average price of a slow e-bike went from 310 to 125 USD from 1999 to 2003 

in China. (Weinert et al. 2007, p.310). More recent research estimated average price ranging from 270 to 

420 USD. E-bikes with lithium-ion batteries are on average 100 USD more expensive (Lin et al. 2017, 

p.228). Various authors agree that the e-bike industry in China grew thanks to the internal and external 

demand, without much support from the government (Weinert et al. 2007, p.304; Lin 2016, p.78; Lin et al. 

2017, p.224). 

Along with increasing demand, several European governments have attempted to expand e-bikes use by 

reducing economic barriers. To this end, subsidy programs have been rolled out in at least nine countries. 

Subsidy ranged from 200 to 500 Euros, or up to 1000 in Sweden (ECF 2016, p.9; Derek 2018, n.p.). 

Conditions to access subsidies varied widely among regions. For instance, subsidies could be provided to 

private individuals directly or through their employers, or in exchange for scrapping highly polluting 
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vehicles (ECF 2016, p.11-13). Apart from subsidies, countries like Portugal, Sweden, and Norway have 

also promoted interest-free loans to acquire e-bikes (Deutsche Welle 2019, n.p.). 

Despite the popularity of the subsidies, questions remain regarding its actual effect on tackling the IMT's 

negative externalities. In Vienna, Austria, subsidies have been related to a significant adoption of e-bikes 

in the country (Ibid 2016, p.8). However, these had little effect on inciting a shift away from IMTs as most 

beneficiaries were retired persons or no regular commuters (Wolf and Seebauer 2014, p.204). In contrast, 

e-bikes have been widely adopted in Germany without needing to recur to subsidies (ECF 2016, p.6). 

Furthermore, studies in the US, Europe, and China have found that the chance to try out e-bikes through 

e-bike trials or sharing systems has encouraged wider e-bike adoption. According to Zuev,  the upsurge of 

the bike and e-bike sharing systems in China has fostered another further wave of e-bikes usage in the 

country(2020, pp.10-11). Regarding modal shift effects, studies in Seattle found that around 33% of trips 

done by shared e-bikes would have been done by car if shared e-bikes were not available (Seattle 

Department of Transportation 2020, p.38). Although at a small scale, literature on e-bike trials shows 

positive results on encouraging individuals, especially motorists, to start cycling (Cairns et al. 2017; Fyhri 

et al. 2017; de Kruijf et al. 2018; Moser et al. 2018). For instance, a 6-8 week e-bike trial program in 

Brighton, in the UK, showed that around 38% of participants express their willingness to use e-bikes as a 

transport option after the trial finished. Moreover, during the trial period, a reduction of around 20% on 

miles traveled by car was reached (Cairns et al. 2017, pp.336-338). 

Spatial factors 

Several scholars highlight that high levels of e-bikes adoption in northern and central European countries 

are explained chiefly due to pre-existing adequate cycling environments (Fishman and Cherry 2016, p.78; 

Haustein and Møller 2016, p.20; Jones et al. 2016, p.42 ). Before e-bikes emerged in the European market, 

these countries already counted with a widespread cycling infrastructure (extensive network of bike lanes 

and safe bike parking) and traffic calming interventions in most tertiary roads (shared streets with sped 

limits around 10-30 km/h and car-free zones and streets), (Pucher and Buehler 2008, pp.510-519 and 

Buehler et al. 2017, pp.15-20). 

These pre-existing conditions allowed rapid adoption of e-bikes as these were perceived as faster versions 

of the already widely used bicycles. In contrast, the lack of adequate cycling environments in most North-

American cities and other European countries, with similar per-capita income levels or more aggressive 

subsidy programs, seems to be the most significant barrier to increase bike and e-bike use levels. 

Regulation factors 

Restrictions on IMTs are widely associated with the rise in e-bikes adoption in early adopter regions. For 

instance, in China, environmental regulations banning gasoline-powered scooters in large cities played a 

crucial role in triggering e-bikes and other electric two-wheelers' rapid growth. Noticeably, before bans, 

electric two-wheelers had failed twice to compete with gasoline-powered counterparts in the market due 

to the latter's lower costs (Weinert et al. 2007, pp.306-308). 
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Similarly, strict regulations and fares on car use and ownership in central and northern European countries 

have been associated with rising utilitarian cycling levels in the last decades. Since the 1970s, Germany, 

Netherlands, Austria, and Denmark have established high federal taxes on car ownership, high gasoline 

and parking costs, and strict and expensive training processes to get a license (Pucher and Buehler 2008, 

pp.520-521 and Buehler et al. 2017, pp.20-21). As a result, owning and using a car in these countries has 

become expensive and inconvenient, pushing citizens to consider more affordable and sustainable options 

for their regular trips. 

Moreover, strict enforcement of traffic norms also contributes to a favorable environment for cycling. 

Legislation in Germany, Netherlands, and Denmark has tightened motorists' accountability on most traffic 

incidents. Also, cyclists are more frequently penalized for misbehavior and recklessness than in other 

developed countries. As a result, traffic accidents are kept at shallow levels (Pucher and Buehler 2008, 

p.520). These favorable conditions have paved the way for e-bikes to become an increasingly appealing 

transport alternative. 

Other factors 

Finally, disruptive events have also played a role in accelerating e-bikes' upsurge. The outburst 

of  SARS  virus in China prompted a mass shift away from public transport to e-bikes, skyrocketing 

adoption within a very small window of time (Fairly 2005, cited in Weinert et al 2007, p.307; Weiss et al 

2015, p.352; Zuev 2020, p.10) 

3.5. Discussion  

Considering the wide range of environmental, health, economic, and social effects of e-bikes, when these 

are mainly used to replace IMTs,  the benefits widely outweigh the drawbacks. This has been the case in 

the early adopter contexts addressed in the existing literature. Studies in Europe and the US show that 

replacing car trips has become the main reason to start using an e-bike, and e-bikes’ adoption spread out 

as an alternative to replace gasoline-powered E2W in China. 

A combination of multiple individual motivations and contextual conditions explains e-bikes’ adoption in 

early adopter contexts, yet three factors stand out in the literature. First, individuals choose e-bikes as 

these are perceived as a time-efficient and effortless alternative to carrying out urban trips. Second, e-bikes 

are considered as a viable alternative when pushed by a set of economic and regulatory restrictions that 

ban IMTs or make them very inconvenient and costly to use for utilitarian trips in urban areas. Last but 

not least, e-bikes are easily adopted in contexts with existing safe and efficient cycling infrastructure. 
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4. Context review 
This section characterises individual motorized transport (IMT)  and the current attempts and future 

possibilities to position utilitarian cycling as an alternative to replace car and motorcycle trips in the 

AVMA. Subsection one provides a multi-dimensional impact analysis of the persistent increase of IMT in 

the AVMA’s mobility system. The second subsection summarizes “push” and “pull” factors attempting to 

curb IMT, specifically on the attempts to position bicycles as an alternative means of transport. Finally, 

subsection three makes a case for e-bikes as a more feasible and appealing alternative to substitute 

motorized trips in the AVMA. 

4.1. The setting: Aburra Valley Metropolitan Area 

The Metropolitan Area of the Aburrá Valley (AVMA) is the second-largest urban agglomeration in 

Colombia, with a population of over 3,7 million and an urban area of 340 km² (total area: 1166 km²). The 

AVMA is located in the narrow and elongated natural valley of the Medellin River (7x30km) to the 

northeast of Colombia in the Andean Region. The average altitude at the bottom is 1650m above sea level 

and rises to 2500m towards the edges (Hermelin 2007, p.8 and URBAM and Harvard Graduate School of 

Design 2012, p.12). 

The AVMA comprises ten municipalities, being Medellin the most prominent in terms of population and 

size (about 65% of the total population, and a third of the territory) (figure 4) (Medellin cómo Vamos n.p., 

n.p. and DANE 2019, p.10). In 1980 the ten municipalities associated under the AMVA, the public 

administrative entity that manages transportation and environmental affairs on a regional scale (AMVA 

n.d., n.p.). 

 

Figure 4AVMA Administrative map ( by the author based on AMVA) 
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The Aburra Valley has experienced accelerated urban growth since the second half of the twentieth 

century. Although initial urban settlements were built on the flattest areas, the precipitous informal 

development and a significant increase in road network prompted an urban sprawl towards hilly and steep 

areas, on terrains that can reach slopes over 20% (AMVA and UPB 2007). These urban conditions are one 

of the main reasons preventing adequate public transport coverage outside the valley's central and flat 

areas, triggering the use of personal motorized modes of transportation (AMVA 2020, p.25). 

4.2. Individual motorized transport in the AVMA 

4.2.1.Expansion 

In the AVMA, IMT has experienced a substantial increase in the last three decades. Available data shows 

that, between 1986 and 2005, the motorization rate went from 42 to 123 vehicles per 1000 inhabitants 

(Gómez 2017, n.p.), and by 2018, that number skyrocketed to 407 vehicles per 1000 inhabitants; almost 

one car for every two people (calculation based on AMVA and UPB 2019, p.20; DANE  2019, n.p.). 

Correspondingly, just between 2008 and 2018, annual registration of cars and motorcycles rose by 170% 

and 340%, respectively (calculation based on AMVA 2010, p.31; AMVA and UPB 2019, p.20). 

According to the 2017 origin-destination survey (ODS), more than 6.1 million trips were taken every 

working day in the AVMA. Most trips occurred within the region, though a share was carried out from 

and to municipalities beyond the AVMA's administrative limits. In particular, IMT accounted for more 

than 1.5 million trips, 26% of the region's total (AMVA 2017, n.p.). Regarding trip purposes, commuting 

trips (going and coming back from work and study) represented roughly 75% of total trips made by car 

and motorcycle (calculations based on Ibid 2017, n.p.). 

 

Figure 5 Comparison modal share 2012(left) and 2017(right) ( by the author based on AMVA) 
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When comparing 2012 and 2017 ODS, it is noticed that although the modal share of cars and motorcycles 

did not experience significant changes, the number of daily trips taken by these modes rose by 60% during 

the five years (AMVA and UNALMED 2012, pp.47-93; AMVA 2017a, n.p.). (figure 5) 

4.2.2. Impacts 

As a result of the dramatic growth in motorization rate in recent years, cars and motorcycles have 

increasingly contributed to the sharpening of motorized transport's negative impact in the region. 

Between 2011 and 2018, GHE from the road transport sector went from roughly 2.9 to almost 4.5 

MTon/CO2eq, coinciding with a two-fold vehicle fleet during the same period. In particular, IMT has 

become the main contributor, accounting for about 34% of total GHE from the transport sector and 

around 25% of total emissions reported in 2018 (figure 6)(calculations based on AMVA et al. 2013, p.67 

AMVA and UPB 2019, p.38). Effects of the increasing GHE are already perceived in the AMVA with a 

deepening of the heat island effect and an intensification of rain and drought periods throughout the year 

(AMVA 2019a, pp.40-41). 

 

Figure 6 Distribution of GHE by vehicle category, year 2018 (by the author based on  AMVA and UPB) 

Furthermore, road transport has also contributed to the rise of air pollutants related to the appearance of 

acute respiratory and cardiovascular diseases, strokes, and certain types of cancer in urban areas (WHO 

n.y. ,n.p.). In 2018, 97% of air pollutants (CO, NOx, SOx VOC, and PM 2.5) were released by motorized 

transport, being IMT mainly accountable for 69%, 17%, and 13% of total emissions of SOx, NOx, and 

VOC (AMVA and UPB 2019, p.33). The valley's narrow conditions intensify air pollutants' effects by 

limiting air circulation and keeping them trapped inside the urban area. This situation is aggravated during 

transitions between dry and rainy periods, in March and October, when the appearance of a low-altitude 
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layer of clouds impedes sun rays to heat the gases inside the valley, so these cannot ascend and 

disseminate (AMVA, n.d., n.p.). (figure 7) 

 

Figure 7 Atmospheric conditions in the AVMA ( by the author based on AMVA) 

 

The rise in IMT has also worsened congestion levels in the last years. Overall, between 2005 and 2017, 

travel times increased in the AVMA by 44%, from 25 to 36 minutes (Medellin Cómo Vamos 2019, p.195), 

and the average time lost per person in traffic was about 69 hours in 2019 (INRIX 2019, n.p.). 

Considering productivity losses, increases in goods' transportation costs, and fuel prices, the costs of 

traffic jams in Colombia in 2014 are estimated at 1,810 million USD, roughly 1% of the country's PIB 

(Periodico El Tiempo 2014, n.p.). 

Finally, road safety is a major public health issue, being traffic accidents the second cause of violent deaths 

at the local level (Medellin Cómo Vamos 2019, p.125). Between 2014 and 2020, around 205789 people 

were injured, and 1711 died due to traffic accidents, mainly pedestrians and motorcyclists. (Observatorio 

Nacional de Seguridad Vial 2018, cited in AMVA 2020, p.20). Motorcyclists were by far the primary 

victims (60% under 39 years old) and the main perpetrators, causing around 70% of pedestrian deaths, 

mainly due to speeding and reckless driving (Secretaría de Movilidad de Medellín 2020, n.p. and Carvalho 

2016, n.p.). 

4.3. Push and pull measures to curb IMT in the AVMA. 

To curb the negative externalities of IMT, local and regional government has implemented a bundle of 

“push” and “pull” measures. Regarding the latter, this subsection focuses on intervention and program to 

promote bicycles.  

4.3.1. Push measures: IMT circulation restrictions. 

The oldest one of “push” measures is known as "peak and plate" (pico y placa in Spanish), a plate-based 

measure restricting private cars' circulation and two-stroke motorcycles during rush hours in the morning 
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and afternoon periods. The measure has been in force since 2005 with the primary goal of alleviating road 

congestion (González-Calderón et al. 2012, p.126). 

Although the restriction was effective during the first years, it lost effect quickly. Drivers started 

circulating outside peak hours, hence redistributing traffic more evenly throughout the day, but with no 

net motorized transport reduction. The measure was extended to more vehicles per day in 2008 as 

congestion returned to 2005 levels (Ibid 2012, p.126). Moreover, it is argued that "peak and plate" has had 

a rebound effect in the medium-long term, as it has prompted drivers to acquire a second car or a four-

stroke motorcycle to evade the restriction (Redacción vehículos 2017, n.p.). 

A stricter version, the so-called "environmental peak and plate," has been implemented since 2011 during 

periods when air pollution reaches very harmful levels to citizens' health. During these temporary 

episodes, circulation restrictions are extended to multiple days and vehicles, including trucks and all kinds 

of motorcycles (AMVA 2019b, n.p.). The measure has been highly criticized as it only has a short effect in 

reducing air pollution. 

Recently, the AMVA required the implementation of mandatory Workplace Travel Plans (WTP) (Planes 

MES in Spanish). Every company with over 200 affiliates should promote alternative transportation 

modes to reduce 10% and 20% of GHE from commuting trips in the first and second year of 

implementation, respectively (AMVA 2017b, p.28 and 2017c, pp.6-9). By the end of 2020, over 350 

companies have adopted WTP with an apparently positive impact on modal shift (AMVA, 2020, p.5). 

However, it is very early to accurately determine how effective the measure is on GHE and air pollutants 

reduction. 

4.3.2. Pull measures: bicycle as transport alternative. 

On the other side of dissuasive measures to back against IMT, the AVMA municipalities have strongly 

invested in public transport in the last decades and, more recently, on bicycle infrastructure. 

The construction of cycling infrastructure in the AVMA started at the beginning of the 2000s in Medellin, 

and by 2014 there were around 30km built ( Ballesteros-Toro 2014, pp.68-71 and AMVA et al. 2015, 

p.46). This first generation of bike-paths was built off-road by reducing sidewalks' sections or green areas, 

minding not to reduce motorized vehicles' space (Rosas-Satizábal and Rodriguez-Valencia 2019, p.17), 

albeit limiting bike-lanes integration with the existing road network. 

The arrival of EnCicla, the AVMA's public bicycle system in 2011, was an important milestone to 

promote utilitarian cycling at the local level. Starting as a pilot project with 105 bicycles, EnCicla nowadays 

gathers around 1900 bicycles, 82 stations, and more than 100.000 registered users, and by 2019, around 

16000 trips per day were made by public bicycles. (EnCicla and AMVA 2019, pp.143-151). 

Moving forward, the AMVA launched the bicycle master plan for the whole metropolitan region and set 

the goal of achieving 10% of total trips to be by bicycle by 2030 (AMVA et al. 2015, p.11). In the case of 

Medellin, between 2015 and 2019, there was an expansion of the bicycle network in the city, reaching 
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around 80km of bike-lanes, built both off and on-road, and physically segregated from motorized vehicles 

on high-traffic roads (Mas Urbano 2019, pp.24-315). 

As a result of these endeavors and many others promoting urban cycling culture, the bicycle's modal share 

in AVMA has grown. From 2012 to 2017, the number of trips made by bicycle almost doubled, soaring 

from 36.852 to 61.842, reaching a modal share of 1% of total trips in 2017 (AMVA 2017, n.p.). 

Furthermore, preliminary surveys suggested bicycle modal share was around 3% in 2019 (Medellin cómo 

Vamos 2019, p.91 ). 

4.3.3. Limitations 

Despite the steady increase of urban cycling in recent years, bicycles still struggle to become an appealing 

alternative to replace IMT. According to information provided by EnCicla, around 80% of its users 

shifted from public transport, and just a minority, less than 20%, shifted from cars and motorcycles 

(AMVA 2020). Stated-preference studies do not provide a more encouraging picture in the short term. In 

a study involving 2150 participants, Arbeláez found that only 1.63% and 1.56% of current car drivers and 

motorcyclists in the AMVA were willing to adopt utilitarian cycling when bicycles were presented as a 

convenient alternative for their particular trips (2015, p.82), and around 72% of motorists claimed they 

would not consider cycling under any circumstances (Ibid 2015, p.63.). 

Reasons explaining motorists' disregard of bicycles as an alternative to replace cars and motorcycles are 

complex and multiple. On the one hand, some constraints seem to relate to the mode's inherent 

limitations. Average bicycle trips in the AMVA had a distance of 5 km at an average speed of 10km/h, 

showing steady declines as distances increase (AMVA 2017, n.p.). Furthermore, in a study addressing 

bicycle trips in Medellin, Ospina et al. found that these trips were mainly limited to the valley's flat area 

with slopes under 6%, a zone that accounts for roughly 60% of Medellin's urban area. When considering 

the total distance covered, the authors identified trips were carried out along routes with an average slope 

of 2.28% (Ospina et al. 2020, pp.4-7). In contrast, IMT trips were longer and faster. Trips by cars and 

motorcycles covered 8.2 km(13km/h) and 9.4 km(17km/h) and did not face any limitations due to the 

topographical condition (AMVA 2017, n.p.) (Figure 8). 

On the other hand, following up on Arbelaez's results, Sarmiento states that physical exertion, unsafety 

perception, and weather exposure were among the main factors deterring motorists from considering 

conventional bicycles as an alternative to their current transportation mode (Sarmiento 2015, pp.14-15). 

4.4. E-bikes latent potential to replace IMT in the AVMA. 

As addressed in chapter 3, e-bikes could overcome conventional bicycles' inherent constraints to 

substitute IMT trips in the AVMA. By expanding the current average cycling distance from 5km to 10km, 

e-bikes may well replace around 1.1 million IMT's trips in the AMVA, representing 70% of motorized 
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trips in 2017. Furthermore, these trips could be undertaken at the same average speed as motorcycles 

reported in 2017 (17km/h) (AMVA 2017a, n.p.). 

 

Figure 8 Distance and duration of trips by mode (by the author based on AVMA) 

Moreover, e-bikes could overcome the physical exertion required to ride on slopes over 6%, a limit that, at 

least in Medellin, currently restricts a broader cycling adoption in around 40% of the total urban area. 

According to calculations by Jaramillo, an average cyclist requires 175W to cover a 6km distance in 30 

minutes on terrains with slopes of 7%; by contrast, covering the same route in 20 minutes on a slow e-

bike would require him only 50W. The latter is equivalent to the energy required to ride on flat ground 

(2020, n.p.)(figure 9). 
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Figure 9 Physical exertion required to ride a bike and an e-bike on sloped terrain (by the author based on Jaramillo) 

Acknowledging e-bikes' advantages to mobilizing around hilly urban areas, these have become an 

increasingly attractive transport alternative in the AVMA. Preliminary data may provide evidence on e-

bikes' sales rises for personal use (FENALCO 2020, n.p) and the expansion of e-bike sharing systems 

sponsored by big local companies (Cementos ARGOS and AMVA 2017, n.p. ; ISA and AMVA 2018, n.p. 

; Universidad CES AMVA 2019, n.p.). Moreover, Medellin's local government has proposed a pilot 

program with e-bikes for areas with middle and high slopes that would be fully operational by the end of 

2023 (Alcaldía de Medellín 2020, p.362).  

 

Figure 10 Private e-bike sharing systems in the AVMA (Inmotion group) 

Along with local initiatives, endeavors at the national level pursue establishing a favorable environment for 

electric mobility. For e-bikes, particularly, the national government has mandated a reduction in 

importation tariffs for fully assembled e-bikes or some components and reduced the VAT to 5%. 

Furthermore, in 2017 pedal-assisted electric bicycles with maximum motor power and speed of 350W and 

25km/h were regulated as conventional bicycles, providing permission to use bike lanes, no need for 

registration or insurance, and no mandatory use of helmet (Ministerio de Transporte de Colombia 2017, 

p.3).   
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4.5. Discussion 

Given the pressing negative externalities of IMT in AVMA’s mobility system, local and regional 

government have been made an effort to curb the use of cars and motorcycles and at the same time 

provide access to other transport alternatives. In this context, utilitarian cycling interventions and 

programs have been promoted in the last years to encourage a modal shift to this transport mode.  

Although bicycles have been gaining adepts in recent years, its adoption remains low, and they fail to 

attract car drivers and motorcyclists. Partially overcoming conventional bicycles shortcomings from the 

technical side, e-bikes could significantly impact a wide modal shift from IMT. Theoretically, e-bikes could 

be an alternative to replace around 70% of total trips made by motorized vehicles in the AVMA and 

vanishing topographic restrictions that face conventional bicycles. Therefore, a large scale-modal shift to 

e-bike at the local level can play a significant role in alleviating the pressing problem in the mobility 

systems, namely increasing GHE, air pollution and traffic accidents in the AVMA.  
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5. Users interviews  

5.1. Methodology 

This qualitative study conducted and analysed eighteen regular e-bike users' interviews to get a deep 

understanding of the cumulative factors that led to a modal shift to e-bikes and the factors influencing 

their customary use as a means of transport in the AVMA. A qualitative approach was also appropriate for 

practical reasons. E-bike users remained ‘hidden’ within the already reduced group of urban cyclists at the 

local level, therefore deploying a quantitative method (e.g., surveys) seemed unfeasible, more so under the 

remote fieldwork conditions in which this investigation had to be conducted. The questions for the semi-

structured interviews were designed based on the ‘cycling trajectory’ approach (subsection 2.2) in order to 

get an understanding of travel behaviour change throughout time.  

All interviews lasted between 25 minutes and 1 hour 10 minutes and took place remotely using online 

meeting software. All interviews were video-recorded, transcribed, and coded for further analysis. In the 

video recording, all participants gave their oral consent to use the information provided for academic 

purposes. All personal data was anonymized to protect participants' identities. Only data about gender and 

age is deployed to refer to a participant's specific information (table 1).  

This section is structured as follows. Subsection 1 provides a general description of participants' socio-

demographic characteristics, e-bikes' main features, and basic travel behaviour patterns. Subsection 2 

depicts the primary set of factors that triggered e-bike adoption for utilitarian purposes, while subsection 3 

explores motivators and barriers influencing current e-bike use. Lastly, subsection 4 provides a glimpse on 

presumable motivators and barriers for further e-bike adoption based on participants' perceptions of e-

bike non-users within their social environment.   

Finally, it is important to mention that by the time of this research, most participants reported having 

reduced e-bike use mainly due to COVID-19 restrictions for circulation and gathering imposed by the 

Colombian government at the beginning of 2020. However, two participants, male-45 and female-35, 

reported having stopped using the e-bike a bit earlier due to the e-bike being stolen and a change of 

residence, respectively. Participants were asked to report their e-bike travel behaviour at the time they used 

it regularly.  

5.2. Basic information 

5.2.1. Socio-demographics 

Eighteen participants, ten males and eight females aged 27-55, were part of this study (Table 1). 

Corroborating previous research findings in developed countries, the average e-bike user in the AVMA 

was significantly more educated and economically affluent than the national average. All participants were 
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partially or fully employed, held at least a bachelor's degree, lived in medium to high-income 

neighbourhoods (median socio-economic strata 5), and had an average income of around 5.700.000 COP 

(1645 USD), more than five times the national average in 2020 (DANE 2017, n.p.). Only 27% of 

participants had prior utilitarian cycling experience. Most of them have not used bicycles since childhood 

or used them occasionally for recreational purposes as adults. Average time using e-bikes varied greatly 

among interviewees, ranging from two weeks to more than five years at the time of each interview.  

 

 

Table 1 Basic socio demographic data and e-bikes characteristics ( by the author) 

5.2.2. E-bike characteristics 

Participants acquired their e-bikes at an average price of around 3.500.000 COP (1155 USD) (table 1). 

Regarding e-bike characteristics, motor power ranged between 250 and 750W, seven of them were 

foldable, and four were equipped with a throttle.  

E-bike purchases were usually preceded by months of extensive contemplation and research. A significant 

part of interviewees reported that the high cost delayed their decision to acquire them; therefore, they 

took some time to evaluate if the purchase was worth it. Most participants carried out their research on 

the internet and visited specialized stores to familiarize themselves with e-bike technology and the local 

market supply. Support from close friends and colleagues was also crucial in the purchase decision, further 

explained in subsection 5.3.  

Gender Age Socio-
economic

strata

Monthly income* Household 
size

Education level E-bike motor E-bike cost * Time using
 e-bike**

Previous urban 
cycling 

experience

Female 28 4 2,800,000 2 Postgraduate 500 4,600,000 1 no

Female 35 4 5,000,000 1 Postgraduate 350 4,500,000 4 no

Male 38 5 5,000,000 2 Postgraduate 350 2,400,000 60 no

Male 31 5 7,100,000 2 Postgraduate 350 3,800,000 35 no

Female 29 3 4,000,000 4 Bachelor 350 1,900,000 60 no

Male 28 5 4,600,000 2 Bachelor 350 3,000,000 60 yes

Female 32 6 8,000,000 1 Postgraduate 250 2,200,000 24 no

Male 34 5 7,000,000 3 Postgraduate 250 4,500,000 7 yes

Female 34 3 4,000,000 4 Bachelor 350 4,500,000 7 no

Male 45 6 8,500,000 1 Bachelor 500 4,800,000 12 no

Male 55 6 12,100,000 1 Bachelor 250 2,000,000 46 no

Male 44 5 9,000,000 1 Postgraduate 500 5,000,000 36 no

Female 39 3 5,500,000 1 postgraduate 250 2,800,000 9 no

Male 37 6 4,500,000 4 Bachelor 750 4,200,000 36 no

Female 31 5 3,000,000 2 Bachelor 350 3,700,000 61 yes

Male 35 6 3,800,000 4 Postgraduate 500 4,500,000 3 yes

Male 32 3 4,000,000 2 Bachelor 500 4,300,000 9 no

Female 27 5 5,400,000 1 Bachelor 350 1,800,000 36 yes

AVERAGE 35 5 5,738,889 2                     n/a 350 3,583,333 28 n/a

* approximate

**approximate time in months
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5.2.3 Travel patterns  

E-bikes were primarily used for work-related purposes. Eighty-eight percent of interviewees reported 

using their e-bikes to commute to and from their workplaces or meet clients. The other 12% used them 

chiefly for non-work-related trips, e.g., going to cultural events, the gym, and meeting friends and family. 

Non-work-related trips were also frequently reported as the second primary travel purpose in the group of 

work commuters. Among e-bike users who commuted before COVID-19 mobility restrictions, the 

frequency of use was around four days a week.  For e-bike non-commuters and users who acquired their 

e-bike just before or during COVID-19 mobility restrictions, it was challenging to establish an average 

weekly usage.  

As table 2 illustrates, 13 out of 18 participants (72%) reported owning a car or having easy access to one. 

Regarding their previous primary transport mode, roughly 61% of participants shifted from motorised 

vehicles, either private car, taxi, or Uber, and 22% substituted public transportation. Only 17% (3 

participants) replaced conventional bicycles. No participant replaced motorcycles. More than half of the 

participants reported past and current high multimodal travel behaviour to carry out their regular routines, 

switching between modes depending on weather conditions, schedule variability, and the need to carry 

things. Moreover, some participants reported using e-bikes sporadically in intermodal trips: e-bikes, mostly 

folding bicycles, were utilized coupled with metro, taxi, uber, or cars.  

 

Table 2 Travel patterns ( by the author) 

 

 

 

Gender Age Current 
e-bike use

% bike lanes 
on route*

Main trip 
purpose

Distance 
(km)*

Average travel 
time*** 

Hilly  ground on 
main route

Car(s) in 
household

Previous transport 
mode

Female 28 yes 90 work 2 10 no yes Car

Female 35 no 90 work 2 15 no yes Car

Male 38 no 55 Work-study 8 25 yes yes Public transport

Male 31 yes 60 Work-study 7 27 yes yes Car

Female 29 no 75 Work 3 15 no no Public transport

Male 28 yes 90 Work 3 15 no yes Bicycle

Female 32 yes 50 Work 9 47 no yes Car

Male 34 yes 50 Work 6 22 no yes Taxi

Female 34 yes 90 Work 4,5 22 yes no Bicycle

Male 45 no 50 work-recreation 3 13 yes no Uber

Male 55 yes 80 work-nwut** 4 13 yes yes Car

Male 44 yes 80 work-nwut** 5,5 15 yes yes Taxi

Female 39 yes 75 work-recreation 10 60 no yes Car

Male 37 yes 40 work-recreation 7 8 yes yes Car

Female 31 yes 20 nwut** 6 15 no yes Car

Male 35 yes 75 work-nwut** 20 45 no no Bicycle

Male 32 yes 30 nwut** 14 25 yes no Public transport

Female 27 no 95 work 2,5 15 no no Public transport

AVERAGE 35 n/a 62 n/a 6 24 n/a n/a n/a

* approximate

**non-work related util itarian trip

***one-way
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 ‘When I have made very long trips, and it is pretty late, I fold the bike, and I put it in the trunk of a 

taxi, or I can take the subway too’. (Female, 32) 

‘Sometimes I did an intermodal trip, that is, I took the car to the house of my parents […], and 

from there I would go on my bicycle to catch the Las Vegas bike path to [my office]. From there, I 

rode on the bike path the whole way, which could be about 7 kilometres’. (Male, 31) 

Most trips had origins in the east and southwest of the city and destination points within the same district 

or in the city centre. According to participants, approximate travel times ranged between 8 to 60 minutes 

one way and took around 5-10 minutes longer when cycling uphill. As found in the literature review, e-

bike users manifested preference for bike-lanes and low-traffic streets to carry out their trips and a strong 

aversion to high-traffic roads and intersections. 

5.3. Triggers for modal shift 

Participants reported that the accumulation of multiple personal, social and environmental actors during a 

process that could take months or even years influenced their decision to finally change their travel 

behaviour and adopt e-bikes as the primary mode of transport. 

Lifetime events 

Dissatisfaction with the previous mode of transport 

Discontent with the primary transport mode was reported as a critical trigger to take up e-bike as a 

principal means of transportation. Previous car and bus commuters referred to getting fed up with the 

‘unbearable’ and ‘horrible’ traffic conditions in the AVMA, especially at peak hours in the afternoon.  

‘Before [I used to commute] by bus, and it took me 1 hour and a half because I had to take three 

buses and make three extremely long lines. Yes, I was already tired of that. […] It is super close, but 

there is no direct route […] I left the office at 5:30 pm, at 6:00 pm I arrived at the [bus station] and 

by 7:00 pm I had not even taken the second bus, I said "well, I'm wasting my time here"’. (Female, 

29) 

Although less mentioned, participants also reported that certain ‘moral dissatisfaction’ with cars, by 

becoming more aware of their adverse environmental and social effects, was a reason to shift to e-bikes.  

Change of residential or job location 

Participants often reported that a residential or job change triggered changes in their travel behaviour as a 

new location provided adequate spatial conditions to cycle (e.g., access to cycling infrastructure). Also, 

participants manifested that a new location encouraged e-bike adoption. If they kept using their previous 

mode of transport it would have meant longer travel times or excessive physical exertion due to the 

presence of steep ground, in the particular case of previous conventional bicycle users.  
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‘[The conventional bike] I used it every day, at all hours, and I also had another job in a flat area of 

the city, so I always cycled. But I went back to my mother's house, and I started to use it less 

frequently […] I was lazy because my bag was heavy and I had to climb two hills [to reach] my 

house, and the sweat and everything, so I said, "no more" […]. But recently I said "no, during times 

of pandemic I have to move again by bicycle, so the solution is to buy an electric one so as not to 

sweat so much" […] that is a beauty, despite the hills I arrive home relaxed’. (Female, 34) 

Nevertheless, e-bike adoption due to relocations was more frequently reported as a deliberate choice. In 

that sense, some participants informed that just after accepting a job offer, they had actively looked for 

‘bicycle-friendly’ residential locations, so they would be able to commute by e-bike. Interestingly, one 

participant reported having chosen an apartment close to her work when she decided to move out from 

her parental house in the suburbs to be able to realize her ‘one-and-a-half-year dream of becoming an 

urban cyclist’ (Female, 28).  

Mobility experiences overseas  

Five out of eighteen interviewees manifested that the mobility experiences in foreign contexts with better 

transportation conditions started feeding a desire to move differently when coming back home, which 

eventually triggered the use of the e-bike.  

‘I went to Chile. And in Chile, I was going to study for two years, and I was not going to buy a car 

for two years. But there the subway and all the public transport is great, you took the subway and 

the bus, and they took you everywhere, so I didn't need a car […]. I came back with the idea that 

definitely private car is not the solution, but at that time I was still afraid to ride a bicycle on the 

streets’. (Male, 34) 

For some interviewees, however, the decision was more immediate. Participants who had the opportunity 

to use a bicycle as a transport mode in other countries claimed to have gained enough confidence to deal 

with traffic and to move around in urban settings. The decision to get an e-bike instead of a conventional 

bike was a matter of adaptation to AVMA conditions, namely the topography and the warm weather. 

Health situations 

Finally, health events and concerns were mentioned by a handful of participants who had family, were 

older than the average, and had relatively sedentary lifestyles. For these users, adopting an e-bike for 

utilitarian purposes was a balance between busy schedules and a need to become physically active. 

‘I was a smoker […], and about six years ago, I quit smoking. But that also led me to develop some 

anxiety, and one of the ways I came up with to manage that anxiety was to generate healthy habits 

around exercise, which I did very little at the time […] I began to use static bicycle and the elliptical 

treadmill […] when I felt capable, I got on the e-bike’. (Male, 55) 
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Figure 11 Triggers for e-bikes adoption (by the author) 

Social environments  

The conditions of the social environment were presumably more important than the individuals' 

experiences on the decision to start riding an e-bike. Participants constantly referred to being immersed in 

work or personal environments in which cycling and e-cycling was a common, celebrated, and an 

encouraged practice.  

Watching others 

In some cases, participants reported that watching and socializing with e-bike users indirectly influenced 

them by realizing that another way of mobilizing was possible. Influence usually came either from the 
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close circle of friends, family, or colleagues, or someone who inspired certain respect and admiration to 

the participants, namely, a boss or a community leader.  

‘…and always seeing [my boss], who always came to all appointments on his e-bike, my boss 

actually uses the car very occasionally, he always moves on his electric bicycle, he has had it for 

about a year […] and my other boss who also [rides an e-bike], I said like "this is possible, it's not 

that crazy what I want," seeing them encouraged me a lot to make the decision’. (Female, 28) 

In particular, some participants highlighted that although their ‘role models’ had the opportunity to travel 

by car instead of a bicycle or e-bike, they chose not to. This reference may be hypothesized as a 

meaningful way for participants to get rid of the ‘bicycles are for the poor’ stigma that revolves around 

this transportation mode in the AVMA.  

Opportunity to try out an e-bike 

Yet, the opportunity to first try out an e-bike was by far the most important trigger for further adoption. 

Most participants reported that the influence of a close friend or colleague inciting them to try out the e-

bike allowed them to acknowledge how easy, practical, and enjoyable it could be to start using it as a 

transportation alternative, which prompted them to get one.  The possibility to try out definitely marked a 

turning point on participants' mobility habits.  

‘A friend who lived in Bogotá lent me his for a week to practice and I said "how wonderful this is"’. 

(Male, 28) 

‘She lent it to me, I told her: "lend it to me for a week, I'll try, I've never ridden an e-bike" and I 

liked it. Then she told me: "Keep it, I'm not going to use it”’. (Female, 27) 

Noteworthy, two participants reported having been able to use an e-bike for the first time thanks to 

the bike sharing system of the company in which they worked. They decided to buy their e-bike 

afterwards. 

Environmental factors  

Cycling infrastructure 

Although the role of cycling infrastructure was rarely explicitly indicated as a relevant factor for having 

started to use and an e-bike, it was found that most participants reported availability of bike-lanes along 

their routes, presumably indicating the more prominent role of the infrastructure in the decision-making.  

Corona pandemic 

A handful of participants related their decision to start using e-bikes as a transport mode to adapt to the 

current COVID-19 situation and restrictions. Three out of eighteen participants adopted e-bikes to 

replace public transport or taxi and avoid infection risks. Moreover, a dramatic decrease in traffic levels 

due to partial or total lockdowns provided novice users a safer environment to get acquainted with riding 

an e-bike on AVMA streets. 
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5.4. Motivators for e-bike use 

Saving time 

Reduction of travel times was by far the most important motivator to keep using e-bikes. Overall, 

participants were delighted with the time reductions experienced, which cut their previous travel times by 

a third or a half, especially at peak hours in the afternoon. A female driver recalled how before the e-bike, 

it took her about 45 minutes to travel a distance of about 2 km in the evening; likewise, a female bus 

commuter took 90 minutes to cover around 3 km back from work. With the e-bike, both participants 

reduced to a sixth the duration of their trips to about 7 and 15 minutes, respectively. 

Reduction of travel times was associated with an improvement in life quality. Several participants 

expressed feeling the relief of not being at the mercy of traffic to arrive home or work and sentiments of 

‘freedom’ and ‘autonomy’. A sentiment of delight was the most mentioned feeling when riding alongside a 

line of vehicles stuck in traffic and yet being able to keep moving.  

‘I don't know which [motivator] to put first, but a very good one that you immediately feel is when 

you pass by riding next to cars. There is nothing cooler than passing next to Audis, BMW, 

Mercedes, all the coolest cars, but stuck in traffic. So that's super satisfying’. (Male, 37) 

Balancing physical effort 

The level of assistance was another major motivator for buying an e-bike, allowing participants to ride 

faster and longer distances and over hills without feeling tired and sweaty. This feature was important 

among regular cyclists but with office jobs that required them to look tidy and adopt a formal dress code. 

The assistance level was also appreciated among users with regular physical condition who wanted to 

move by bicycle but felt previously incapable or among those who do exercise regularly but do not want 

to use a bike to replace other physical activities but for transportation. 

Although it was not a relevant factor at the time of the purchase, participants referred positively to the 

fact that riding an e-bike still required a certain effort, an improvement compared with the null physical 

activity exerted driving a car or taking public transport. Commuting by e-bike allowed participants with 

busy schedules to incorporate some exercise into their daily routine. Some of them mentioned turning off 

assistance riding back home to cycle at a higher intensity. 

‘…even though my bicycle has a motor, I tried to go to work with the assistance, and turned it off 

on the way back, to exercise when coming back [home]’. (Male, 38) 

Saving money 

Overall, participants manifested that saving money was not an initial motivator to e-bike usage but became 

important when noticing a reduction in transportation expenses. Some former bus commuters reported 

substantial savings as they had to pay between four to six bus fares every day. Also, regular car commuters 
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experienced cost reductions in gas, parking, and car maintenance after shifting to e-bikes. Many 

participants manifested that reduction in transport costs had outweighed the purchase cost. 

Environmental concerns 

Although environmental concerns was a frequent motivator mentioned during interviews, in most cases, it 

was not a strong determinant for e-bike adoption. For most participants, it seemed it was an additional 

benefit that became more important over time. Most participants showed an increasing environmental 

awareness, especially among former car commuters, being able to refer to air quality, carbon emissions 

reduction, and alleviating congestion as positive effects for the AVMA environment. 

 

Figure 12 Motivators for e-bikes use (by the author) 
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Enjoyment 

Outweighing more practical and objective aspects, participants referred to affective factors as essential 

motivators for riding an e-bike. Almost half of the participants manifested sentiments of ‘happiness’, ‘fun’, 

‘enjoyment’, and ‘relaxation’ when using their e-bikes. Riding regularly was a way to escape from the 

routine, forget daily responsibilities and concerns, and have time to relax and enjoy.  

Many participants also recalled positive feelings related to a closer interaction with the city. Being outside 

of the car or bus's shield and riding at a lower speed allowed participants to perceive the city differently. 

Among others, they expressed the delight of feeling the wind passing through their bodies, exploring 

unknown streets and neighbourhoods, and experience city life. Besides, a handful of participants also 

mentioned that having more human interactions was a stimulating factor for riding their e-bikes.  

‘It is a really cool feeling to go slowly through the city like you see a lot of things. It has happened 

to me a lot more than before on streets that I drove my car as I had not realized how the facades 

look like, the houses, what businesses were there. I like that when you are going slowly on the 

bicycle’. (Male, 28) 

Personal image 

Some participants also pointed out that being a good example to others had encouraged them to keep 

cycling. Three interviewees manifested this as a very important factor due to the type of job or the social 

programs they carried out. Likewise, a female e-biker also reported feeling good for being recognized by 

their colleagues as a female cyclist and influencing other women to try out utilitarian cycling. Holding 

certain proudness and ‘moral authority’ was presumably a more important motivator than it seems just by 

analysing the words.  

Flexibility  

Finally, flexibility was also an important attribute during interviews. Unlike cars, participants value that 

with e-bikes, they can circulate through crowded and narrow streets and stop and park anywhere. Also, 

participants expressed a great level of independence at not being at the mercy of the unreliable frequency 

and travel times of public transport. 

‘When I started riding the e-bike I realized that one feels very nice for being able to stop at any 

point, the type of freedom to move that the car does not give you, because cars you need to 

consider where to park and with the Metro, you are limited to the stations’. (Female, 39) 

5.5. Deterrents for e-bikes use 

Not enough cycling infrastructure  

The lack of enough cycling infrastructure, namely low-traffic roads and bike lanes, was reported by 

participants as the most significant deterrent to ride in the AVMA. Expressly, participants referred to 
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difficulties to cross from east to west over the river, claiming the existence of just one bike-lane over a 

vehicle bridge close to the city centre connecting both sides. Other crossings were perceived as very risky, 

restraining e-bike users from traveling between sides. Also, e-bike users reported the lack of a safe and 

direct connection from north to south. The existent one for cars, the highway, was perceived as highly 

dangerous for cycling, deterring even most experienced users to take that route. Cloverleaf interchanges, 

roundabouts, and intersections were also mentioned as dangerous spots for cycling. 

Bad quality bike lanes 

Beyond bike-lane scarcity, several objections referred to the quality of the existing ones. Participants 

frequently claimed that the existing network was disconnected, forcing them to usually take high-traffic 

roads or take detours to take low-traffic streets or other bike lanes, extending the amount of time required 

to reach destinations.  

‘It would be possible for me to get to the university riding almost solely on dedicated bike lanes, 

but the current path is too absurd, it would be necessary to ride further and then return […] the 

route is not very clear. I could do that, but what happens is that I would have to deviate too much, 

taking a few shortcuts […] it doesn't make sense’. (Male, 44) 

Moreover, participants referred to specific bike lane design aspects. Main issues revolved around narrow 

sections, especially bothersome since the higher speeds of e-bikes required users to carry out risky 

manoeuvres to overtake other cyclists on tight sections. Interestingly, a relatively new bike lane, Las Vegas 

bike lane, aroused controversy: most of its regular users expressed positive comments, particularly the 

pavement's good condition and direct connection with the city centre. Nevertheless, some female 

participants claimed that these bike lane characteristics (narrow, elevated from car level, placed in the 

middle of the avenue, no physical separation from the left car lane) made them susceptible to severe 

traffic incidents. 

Bike lane invasion 

Adding to the physical problems, participants expressed great frustration for constant invasion of bike 

lanes by pedestrians, motorcycles, cars, and even food stalls. Participants pointed out that invaded bike 

lanes posed a problem to smooth circulation and increased the likelihood of accident, aggravated by e-bike 

higher speeds that reduced the capacity to react faster to a potential crash and increased injury severity.  

Participants regretted the lack of respect for bicycle space by other road actors, forcing them to avoid 

certain routes or ride along with cars and motorcycles, which increased personal risk of severe accident 

due to a potential collision with faster and heavier vehicles. Revealing how discouraging the lack of 

adequate cycling infrastructure, a former user testimony may be exemplary: 

‘I'm going to tell you why I won't buy a bicycle again because I thought about it. Precisely, because 

there is no infrastructure for cycling […], Once I left this area and went downtown, and it was the 

same. Cars were parked in the middle of bike lanes; people were walking along the bike path. That 
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was not a bike path; it was a sidewalk for them […] there is no infrastructure, that is the reason. I 

don't want to ride a bike on the street anymore. I found it very, very uncomfortable’. (Male, 45) 

 

Figure 13 Barriers for e-bike use (by the author) 

 

Lack of safe parking  

E-bike users also perceived the lack of more safe parking spaces as an important deterrent for cycling 

more often. E-bike users feel more strongly about parking safety conditions since the average e-bike was 

significantly more expensive than conventional bicycles, making it especially attractive for thieves.  
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‘[…] before I didn't suffer so much because my bike was not expensive, the one I had before, it 

didn't scare me much if there was no place to park, right? But now with the electric one, that is 

much more expensive, so sometimes it scares me to think, "but where could I leave it?"’ (Female, 

34) 

Participants tend to rule out isolated outdoor parking areas and prefer bicycle parking spots in shopping 

centres, public buildings, and specific workplaces with reliable security systems.  

Road safety 

Along with the lack of adequate infrastructure, poor road safety conditions were a critical issue for e-bike 

users, which actually deterred most of them from cycling earlier. Even if they have partially overcome 

their fears, respondents still manifested feeling constantly in danger when riding their e-bikes.  

In general, participants referred to the aggressive driving behaviour that prevail on AVMA streets. 

Interviewees manifested a kind of ‘generalized anarchy’ by all road actors who do not even follow basic 

traffic rules. Crossing when the red light is on, not yielding right of way, and invading the vehicle's 

circulation space were mentioned as current problems on AVMA streets.  

‘…In Medellin, there is no law, so buses drive wherever they want, motorcycles wherever they want 

[…] so, you always have to remain alert […]. Motorcycles do not respect anything, always riding 

faster, the buses are in a hurry because they have to clock in […] it is definitely very, very 

complicated for the cyclist’. (Male, 32) 

In particular, participants mentioned a particularly aggressive attitude exerted by motorcyclists, taxi 

drivers, and car drivers against cyclists, treating them as road intruders. Hostility towards e-bike users 

ranged from shouting at them, so they move away from the lane to more aggressive actions, such as 

drivers trying to push cyclists off the car lane with their cars. 

‘People who ride a car don't think that the bicycle also belongs to the street […]. As a cyclist, you 

have to occupy the entire lane, but some people passed right at your side and looked at you with 

disapproval. They never insulted me, but I felt uncomfortable. It's like they think: "why are you 

using the entire lane with a bicycle?"’ (Male, 45) 

The risk of suffering a traffic accident seemed to be not just a perception but a real chance. Two 

participants reported having been involved in collisions with taxi drivers, motorcycles, and cyclists. 

Luckily, none of them was seriously injured. 

Personal safety 

Almost half of the participants mentioned the security situation in the city deterred them from cycling 

more often. For instance, many perceived that riding an e-bike at night, especially in non-residential areas, 

increased the risk of having their e-bike stolen or being injured. Carrying valuable personal items such as 

cell phones and laptops was also a deterrent to using e-bikes more regularly.  
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Some women also reported having experienced mild to more severe harassment episodes while riding 

their e-bikes. Most women reported awkward comments from other road actors, and one participant even 

recalled having been chased by a car driver for several blocks, forcing her to stop for some minutes until 

he went away. Chances of experiencing this kind of situation discouraged some women from cycling more 

freely around the city. 

Weather  

For a majority of participants, the rain was a primary barrier for e-bike use. A minority of participants also 

manifested to use their e-bikes even when it was raining, protecting themselves with a raincoat. 

Nevertheless, most preferred not to ride their e-bikes during heavy rains and take another transport mode, 

usually their private car or a taxi.  

Technical issues  

Some technical aspects were reported as a disadvantage of riding e-bikes. Most mentioned a drawback was 

battery exhaustion, especially when riding on sloped streets. Nevertheless, participants claimed that battery 

exhaustion situations were more personal oversights rather than systematic problems. Most critical 

problems were reported among participants with 4-5-year-old e-bikes, vehicles that have already reached 

their lifespan. 

Also, two participants manifested being unsatisfied for having purchased a foldable bike. One of them 

mentioned constant malfunctions after unfolding and trying to ride it again. The other participant 

reported not being happy with the small and thin wheels, making her feel more vulnerable when riding 

over potholes and wet ground. 

Social stigma 

Also, some reported feeling certain stigma from conventional cyclists. Although most comments were 

received with humour or indifference, some participants manifested having been teased by colleagues, 

close friends, or strangers, who used expressions such as: ‘you have a lazy people's bicycle’ and ‘e-bikes are 

cheating’. More severe situations were reported by participants who felt explicitly or implicitly excluded 

from attending certain events or activities organized by groups of bicycles and activists.  

‘... it could be just me, but I feel scared to know how a group of 50 people in these events is going 

to receive me when I come by with my e-bike…the possible judgment discourages me. They might 

not understand that I have an e-bike that I can use without assistance.... I think these groups 

generate a great visibility for bicycles, so it would be very cool to belong to them, but what limits 

me is that possible rejection’. (Male, 37) 

5.6. Motivators and deterrents for e-bike non-users  

Participants were also asked to provide their perception regarding what factors encourage or discourage 

individuals within their social circle to make up their minds to start using e-bikes. 
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Like them, participants reported that providing advice regarding their riding experience and borrowing 

their e-bikes for a ride were crucial factors to encourage others to start e-cycling. Most interviewees 

claimed having influenced at least one person within their social circle.   

Nevertheless, many participants manifested that a number of limitations, fears, and prejudices inhibited 

most potential users from changing their current travel behaviour and shifting to e-bikes. The first barrier 

was related to e-bike cost. Participants reported that many potential users could not make such an 

investment upfront. Also, they reported many individuals perceived e-bikes as a bad investment, especially 

when compared with motorcycles. 

Another great deterrent expressed from e-bike non-user was safety concerns. Comments in that regard 

tend to stress the lack of respect for cyclists in the AVMA roads and vivid fears of being hit or injured by 

a car, bus, truck or motorcycle. Such concerns were reported mainly among women. Fear of theft was also 

a barrier as non-users had heard many cases of expensive bicycles stolen on the news. 

Nevertheless, participants perceived that the main deterrent among non-users was their strong attachment 

to cars. They reported that, within their social circle, many potential users were just unwilling to renounce 

to the comfort of cars, regardless if that meant wasting time stuck in traffic. Further, respondents sensed 

that the affective attachment and social status provided by having a car posed a critical barrier for non-

users to decide on shifting to e-bikes. 

‘In the social environment I am embedded in, cars play a great role [as a sign] of social status, 

totally.  And also, the comfort [factor]. They say "Well, if there is a traffic jam, I have the air 

conditioning, I have music, so I am good; I'll wait until I can get to my house"’. (Male, 38) 

5.7. Discussion 

This chapter provides a first insight into the socio-demographics, travel behaviour, motivators and barriers 

of e-bike users in the AVMA. 

Addressing the question of whether e-bikes are an alternative to shift away from IMT, there is indeed a 

latent potential as 61% of respondents reported having adopted e-bikes to replace cars, taxis, or Uber for 

utilitarian trips. Also, e-bikes were proven effective in expanding utilitarian cycling to sloped areas of the 

city. Nevertheless, e-bike potential seemed to be highly restricted as its adoption is limited to a very high 

socio-economic sector of the population, and e-bikes seemed to have no effect on motorcycle 

substitution. 

Unbearable levels of road congestion was the main factor that prompted most participants to contemplate 

other transportation alternatives. During the pre-adoption period, specific lifetime events, but especially 

social influence and encouragement from colleagues, friends, or family members, played a big role in 

making the decision. A turning point in this phase occurred when participants tried e-bikes for the first 

time and become aware of their benefits as a means of transport.  
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Regarding motivators for e-bike use, saving time and the ‘fun factor’ appeared as the most important 

determinants for e-bike use. However, poor road safety conditions, both lack of adequate cycling 

infrastructure and hostile behaviour towards cyclists by other road actors, deterred participants from using 

their e-bikes more freely and more often. Some of them also reported having interrupted or stopped 

cycling for these reasons.  

Finally, this study carried out an initial attempt to envisage motivations and barriers for e-bike adoption 

among e-bikes non-users through participants' perceptions. A logical step to continue this study would be 

to investigate this group to accurately identify what factors at the individual level impede a broader 

adoption of e-bikes in the AMVA.  
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6.Experts interviews 

6.1. Methodology 

Operationalizing the MLP, this section provides a qualitative and systemic overview of the AVMA's 

economic, social-cultural, and spatial factors that condition the adoption of e-bikes as an alternative to 

replace motorised trips in the region. With this aim, the author conducted semi-structured interviews with 

16 local and regional experts. Participants were selected following these two criteria: 1) They are actively 

involved in ongoing programs and projects to promote e-bikes at the local level, or 2) They have in-depth 

knowledge of the AVMA urban mobility system and of the social, political, and economic conditions in 

which micromobility is becoming a transport alternative particularly e-bikes. All personal and some 

organization names were anonymized to protect identities and allow free expression of opinions (Annex 

2). 

Experts were identified following the theoretical sampling method, which permitted a reasonably multi-

dimensional understanding of e-bikes' local ‘ecosystem’ and a balanced representation from different 

sectors: the local e-bike industry, government institutions, big companies implementing e-bike sharing 

programs to comply with WTP regulation, NGOs, and university professors. Interviews were carried out 

using three interview protocols specifically designed for the e-bike industry and big company 

representatives (Annex 2).  

This section is structured as follows: The first two introductory sections describe the experts’ general 

perceptions on the potential role of e-bikes in the AVMA mobility system and portray the other main 

actor at the niche level: the e-bike industry. Section three examines e-bikes as a niche innovation and the 

main strengths and shortcomings moving from a negligible transportation mode to a widespread one at 

the local level. Section four analyses the factors that make automobility endure at the socio-technical-

regime and landscape levels, keeping e-bikes and other modes of transport from becoming feasible 

alternatives to replace IMT. Section five summarizes the status quo of this socio-technical transition. 

6.2. General perceptions around e-bikes in the AVMA  

This subsection briefly outlines interviewed experts' perception of e-bikes' potential to improve mobility 

in the AVMA. Overall, experts agree that e-bikes could play a central role in expanding utilitarian cycling 

to AVMA's peripheral zones, where topography and intricate urban layouts have limited the provision of 

good-quality public transport. 

Experts also stressed e-bikes' potential to target groups typically reluctant or unable to adopt utilitarian 

cycling, citing as example office workers who need to arrive at their jobs well-groomed and on time. 

Finally, experts mentioned that, given the proper conditions, e-bikes could become an alternative to 

motorcycles. Specifically, MMS associate claimed that in stated-preference surveys, motorcyclists have 
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manifested interest in shifting to bicycles and were 'already accustomed to dealing with traffic, sweat, and 

rain'. 

Furthermore, experts mentioned that the benefits of a broad shift away from IMT to e-bikes would not 

necessarily be exclusively environmental, but rather, it could help alleviate traffic congestion, a condition 

that 'will most likely continue to worsen in the short-term' (ING-P and MMS). Simultaneously, a massive 

replacement of private vehicles could redistribute road space, making room for bike cycling infrastructure 

and wider sidewalks. Finally, interviewees pointed out that an IMT substitution could diminish traffic 

accidents related to speeding, the leading cause of injuries and deaths on the AVMA streets. 

Despite general enthusiasm, several experts warn against certain 'technophilia' dominating current 

discussion on micromobility. Specifically, some interviewees refuse to consider e-bikes as the 'evolution' 

of conventional bicycles, alleging the latter's affordability and more significant health benefits. Second, 

many consider investing in public transport and expanding cycling infrastructure would have more 

significant impacts than public incentives to finance personal e-bikes or implementing e-bike public 

systems (MUB; NUMO; WRI). In the end, a general impression that e-bike adoption could bring positive 

effects prevails among experts. However, they point out this alone would not solve the most pressing 

problems in the AVMA mobility system.  

6.3. The local e-bike market: an overview  

To the best of the authors’ knowledge, there is no official information on e-bike sales, the number of 

companies in the industry, or users’ socio-demographic data in the AVMA or the country. Nevertheless, 

using the theoretical sampling approach drawing upon information, it was possible to have a qualitative 

outlook of the local e-bike market conditions, key stakeholders, and the type of products and services 

available (table 3). Further research is needed to accurately determine the actual conditions of the e-bike 

local market, its development, performance, and main actors. 

E-bike retailers  

Retail commerce was by far the most widespread business type in the local e-bike market. According to 

interviewees from the e-bike industry, the first e-bike suppliers date back to the beginning of the 2010s 

when a handful of small retailers started selling lead-acid e-bikes. Five years later, pioneering companies 

were replaced by a second-generation that introduced lighter-powered bicycles with lithium-ion batteries 

(RET-1 and RET-2). During the last two to three years, the number of small competitors in the retail 

segment has multiplied. More recently, a handful of big companies, assembly subsidiaries of notable 

motorcycle brands, have arrived (RET-1; RET- 2; SPFF-1; LC-UN). 
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Company code Project 

typology 

      Characteristics 

RET-1 E-bike retailer 

with one physical 

store in Medellin. 

• Around five years in the local market. 

• Multi-branding store, importing lithium-ion e-bikes from United 

states and Europe. Actually, developing its own e-bikes brand for 

the local market. 

• E-bikes available offer range from 250 to 570W, some of them 

equipped with throttle. Also selling e-scooters. 

• Part of start-up also involved in the construction of charging 

infrastructure and the provision mobility consultancy services for 

in private companies. 

RET-2 E-bike retailer 

with one physical 

store in Medellin. 

Online sales for 

the national 

market.  

• Around six years in the local market. 

• Four types of products: lithium-ion e-bikes with 350W and 500W 

and conversion kits of 350W and 500W. 

• E-bikes and conversion kits imported from China 

• Importation of cargo or tandem e-bikes on request. 

• Importer and distributor of spare parts for other local companies 

SPFF-1 Spin-off selling e-

bikes to 

individuals and 

operating sharing 

e-bike systems for 

companies. 

• Around five years in the local market 

• Spin-off from one local private university. 

• Local manufacture of high-end e-bikes (battery, brakes, and other 

standard components imported from Taiwan). 

• Initial start in 2015 on the retail market segment with high-end e-

bikes.  

• Recent business expansion to provision of e-bike sharing systems 

for private companies (B2B).  

• Design of corporate mobility plans based on data analysis. 

SPFF-2 Spin-off operating 

sharing schemes 

with multi-vehicle 

fleet. 

• Initial start as a pilot project to supply the internal demand of 

work-related or home-work-home trips from the employees of the 

three big ‘sponsoring’ local companies. 

• Multi-vehicle electric fleet (e-bikes, e-scooters, e-mopeds, and 

two-seated e-cars). 

• Recent expansion to the provision of mobility services for 

individuals (B2C) and companies’ affiliates (B2B) at the local and 

national level. 

• Monthly rental packages for individuals including training, 

delivery, insurance, and maintenance. Debit payments with credit 

card.   

•  Mobility business plans for companies including fleet of vehicles 

and design of corporate mobility plans based on data analysis. 

EBS-OP Private e-bike 

sharing operator 

for public use 

• Around three years in the market. 

• E-bike sharing private operator for public use. 

• Per-minute rental through electronic debit payments. 

• Dockless technology. 

• Require app download to use and activate the service. 

• Company based in Bogota. Initial pilot in the AVMA in the 

beginning of 2020. Operation was shuttered due to restrictions to 

curb COVID-19 spread. 

 

Table 3 Typology of identified stakeholders in the e-bike industry 
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Regarding the ‘typical’ products sold in the AVMA market, e-bike models can be classified under the 

categories of slow and fast e-bikes (ITF and OECD 2020, p.8). Motor power ranges from 250W to 500W; 

maximum speeds are around 30km/h, and battery autonomy lasts between 25 to 40 km. Some models are 

also equipped with a throttle. Among the products offered by the three e-bike retailers interviewed, prices 

ranged from 2,300,000 to 3,200,000 COP (660 to 920 USD) for conversion kits and between 3,500,000 to 

7,000,000 COP (1000 to 2000 USD) for a fully assembled e-bike. In comparison, motorcycle assemblers 

offered relatively cheaper models at a starting price of about 1,800,000 COP (500 USD) for an e-bike with 

a 250W motor (AKT Electric n.d, n.p. and Auteco Mobility n.d, n.p.). 

E-bike sharing providers 

More recently, small companies providing sharing services started to appear with only 2 to 3 years of 

existence and operating fleets fully or partially made up of e-bikes. As table 5 shows, two out of three of 

these companies were ‘Spinoffs’ of large local companies; therefore, their initial development has been 

strongly underpinned by the financial support of the ‘parent companies’. The third company was a 

national start-up financed by venture capital, whose primary business model was the operation of dockless 

e-bike-sharing systems for public use. 

Mobility services provided by these three companies can be classified into two categories: ‘business to 

business’ (B2B) or ‘business to customer’ (B2C) services. Under the first scheme, sharing providers 

established agreements with big firms to set up and operate a fleet of vehicles for work-related or home-

work-home trips for company affiliates. Under the second business model, sharing companies rented e-

bikes to individuals directly, either through monthly contracts that ranged between 180,000 and 268,000 

COP (roughly 53 and 88 USD) or by ‘per-minute’ rental packages, in which a trip of around 30 minutes 

costs approximately 9,000 COP (2.5 USD). 

E-bike users  

According to respondents from the industry, there are two types of e-bike end users in the AVMA. The 

average personal e-bike customer, either bought or rented, was reported as a high-income individual, 

mainly young executives between 25 to 40, or over 60 years old. On the other hand, in B2B sharing 

systems, a large part of end-users were operative workers and lower-income students who ‘without the 

shared e-bike system, would probably not have had access to an e-bike’ (SPFF-1). Unsurprisingly, industry 

representatives reported an overwhelming minority of female riders, accounting for only 10 to 20% of 

total users. Regarding travel patterns, customers used e-bikes mainly for commuting purposes and 

distances of up to 14 km (RET-1; RET-2; SPFF- 1; SPFF-2). 
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6.4. From niche to mainstream: levers and barriers for e-bike adoption 

6.4.1. Levers at the niche level 

Cultural transitions 

Most interviewees mentioned the role of an individual’s ‘voluntary’ change in travel patterns as an essential 

driver of gradual e-bike adoption in the AVMA. Retailers mentioned increasing dissatisfaction with traffic 

conditions, mostly among car commuters, as the main reason for taking up e-bikes in the AVMA. A 

second driver was related to the environmental conscience and awareness of individuals, especially in 

younger generations (RET-1; RET-2; SPFF-1; SPFF-2). Closely related, some referred to the importance 

of a ‘cool factor’ associated with riding a novel, innovative, and environmentally friendly vehicle as a 

motivator among individuals to consider e-bikes instead of a car, motorcycle, or a conventional bike as an 

everyday transport mode (NUMO and SPFF-1).  

Moreover, there were significant signs of cultural transition in the private sector as companies have started 

to become aware of the social, psychological, and environmental impacts of their members’ travel 

patterns. Consequently, they have promoted top-down strategies to push behaviour changes in individuals 

such as setting up e-bike sharing schemes.  

Beyond altruistic reasons, respondents from big companies reported that they sought to alleviate pressure 

on physical infrastructure, particularly in parking space requirements, decrease mandatory expenditures on 

taxis and cabs for work-related trips, and minimize time and cost losses derived from work absences due 

to traffic accidents among their members (PR-UNV; PR-COMP; SPFF-2). Noticeably, a more intangible 

but significant motivator was to have a good reputation. Many interviewees noted that promoting an 

internal and external image of a company committed to sustainability would represent indirect business 

benefits (MMA; SPPF-2, ING-P). 

‘[With the shared mobility system], what we were looking for was to save [travel] times and impact 

the sustainability indicators positively. Because for these large companies, indicators such as the 

Dow Jones [Sustainability Index,] are critical indicators, because of the size of the companies […] 

no matter how well intentioned [companies] are, they need to have some kind of reward, and it is 

not always money, these large companies do not always act for money […], they [also] move for 

reputation reasons’. (SPFF-2) 

According to NUMO respondent, the main benefit of a company’s involvement in promoting e-bikes as a 

more sustainable transport option is eliminating obstacles to access e-bikes due to their high costs. 

‘That seems like a super idea to me, it seems very useful that companies commit to doing these 

things, and I think it could be a good way to start generating more access. Because these e-bike 

programs are reducing the obstacles to the purchase, they make it easier, companies lend it in some 
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way, and they make people have greater access to the vehicle, so people do not have to buy it’. 

(NUMO) 

In that regard, respondents from big companies and e-bike sharing operators reported that the main users 

of the shared e-bikes were not car users, as is the case with personal e-bikes. Most users were former 

public transport commuters who saw in the e-bike shared system the chance to reduce transportation 

costs and travel by using a vehicle that, in other circumstances, they would not have been able to access 

(SPFF-1; SPPF-2; COMP-1; COMP-2). 

An emergent industry 

On the supply side, the gradual development and expansion of the local e-bike industry have undoubtedly 

played an essential role in positioning e-bikes as an appealing transport alternative.  

On the personal e-bike market segment, retailers manifested that after a rocky start in an almost inexistent 

local market, they experienced significant sales growth in the last couple of years. Except for RET-1, e-

bike industry actors and other interviewees expressed positive opinions about increased competition and 

product variety, which has helped expand customer volume and make e-bikes more visible as a viable 

transport alternative. Specifically, SPPF-1 reported that an increase in the number of competitors was 

actually ‘a sign that there is indeed an opportunity that others are also seeing’.  

In particular, interviewees outside the industry reported their enthusiasm for the recent entry of large 

motorcycle assembly companies into the e-bike business as a possible chance to expand adoption in the 

AVMA. As assemblies introduce more affordable e-bikes in the market, this may attract a broader group 

of clients, previously deterred by the higher prices of smaller competitors (LC-UNP, AMVA-LEG). 

According to AMVA-LEG, recent interest from assemblies in the e-bike market might not be only a 

business expansion strategy but an early reaction to future motorcycle restrictions. Colombia already 

signed international commitments to reduce its carbon emissions from the transport sector, implying 

possible economic restrictions on high-emission vehicles. 

‘The industry has reacted, the motorcycle assemblers are not going to lose money, so they are going 

to bring and assemble their e-bikes […] there exist [international commitments] to decarbonize 

mobility, and within this are, obviously, some economic restrictions on motorcycles in terms of 

emissions […] these could make motorcycles so expensive that people would say: “I will buy an 

electric bicycle, it costs less than half the price of a motorcycle”. So, I think that this may be a move 

the motorcycle industry is doing in order to continue producing and growing’. (AMVA-LEG). 

Big company interest in promoting more sustainable transportation has also positively impacted e-bike 

acquisition. E-bike retailers reported that by the beginning of 2020, an increasing part of their revenues 

came from agreements with big companies. In association with retailers, big companies set up 

promotional events and financial incentives to stimulate e-bike adoption among their employees. (RET-1; 

RET-2; SPF-1). 
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Regarding the e-bike sharing market, respondents also provided subjective forecasts. On the one hand, 

some respondents referred to the clear window of opportunity for e-bikes to establish a foothold in the 

market segment of B2B mobility services. In that regard, SPFF-1 mentioned that after perceiving a future 

saturation of companies in the retail segment, the company had decided to diversify its business model 

towards the implementation and operation of e-bike sharing schemes for big companies. The change of 

focus towards the B2B sector was reported as a great success. The respondent mentioned that B2B 

agreements in 2019 were responsible for 60% of their annual revenues compared to the 40% represented 

in 2018. Likewise, big companies themselves foresaw a business opportunity in the MaaS realm. Case in 

point, the creation of SPFF-2 by a consortium of big companies had the two-fold purpose of self-

providing mobility services and piloted a potential business prospect. Currently, SPPF-2 has started to 

provide mobility services to external companies and individuals. 

On the other hand, although B2C sharing systems are still at a very nascent phase, some interviewees 

foresee this sector's potential to reshape personal mobility in the medium to long term by reducing 

purchase price obstacles. In that regard, SPFF-2 respondents conveyed that sharing systems were more 

attractive to users looking for more flexible and multimodal mobility options. Also, EBS-OP respondent 

referred to the advantages of ‘dockless’ technology, decreasing the operational costs of e-bike sharing 

systems and encouraging the emergence of more providers in the future. Finally, many highlighted the 

essential role that e-bike sharing systems could play in smoothing the transition to a personal e-bike by 

providing the chance to try it out with a shared one first (NUMO; ING-P; LC-UNP; EBS-OP). On this 

particular subject, EBS-OP respondents stated that 25% of their users had decided to get a personal e-bike 

after trying those of the company.  

6.4.2. Levers at the regime and landscape level 

Workplace travel plans   

Many interviewees claimed that the promotion of e-bikes as an alternative to replacing IMT was mainly 

driven to comply with the WTP regulation of the local government (subsection). Some interviewees from 

the public sector stressed that the ‘coercive character’ of the WTP regulation has been vital in forcing big 

companies to move towards reduction of the carbon emission from their affiliates’ mobility patterns 

(MMS and AMVA-WTP). Non-compliance could lead to AMVA applying economic sanctions and 

rejecting environmental licenses (AMVA-WTP). As a result, companies have hastened to provide financial 

incentives for their employees to acquire e-bikes and set up sharing systems.  

National financial incentives 

Another facilitator expressed by the retail sector referred to a recent decrease in VAT applied to e-bikes 

and import tariffs for some bicycle components reducing production costs and sales prices. Nevertheless, 

respondents claimed that this measure's positive effects have been minimal and do not significantly help 

to offer more attractive prices to potential customers (RET-1; RET-2; SPFF-1). 
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Regulating e-bikes as bikes 

Finally, NUMO and e-bike retail respondents considered that the national decree regulating e-bikes under 

350W of power and speed of 25km/h had helped foster e-bike adoption. As the regulation stated, e-bikes 

with these conditions can ride on bike lanes, and e-bike users do not require to get insurance, wear a 

helmet, or acquire a license. From the e-bike retailer's perspective, lack of restrictions was among the main 

reasons for their customers to acquire an e-bike. Despite some benefits, most participants and the e-bike 

retailers themselves expressed more negative than positive effects regarding regulation. Such perceptions 

will be addressed in the following subsection. 

6.4.3. Barriers at the niche level 

E-bikes are not convenient for the potential customer 

Despite the public and private endeavours to expand e-bike access in the local market, their high upfront 

cost was unanimously highlighted during interviews as the most critical deterrent for greater adoption.  

From the demand side, interviewees mentioned a wide range of bottlenecks. The first bottleneck reported 

was the significantly lower economic capacity of AVMA inhabitants compared to the existing one in early-

adopter countries, making it inconceivable for a majority of the population to buy an e-bike under the 

current market conditions. The second bottleneck referred to the lack of knowledge about e-bike 

technology and consumer aversion and misconceptions towards novel products (NUMO; MUB; LC-

UNP; ING-P). 

Moreover, respondents reported e-bikes still fail to become a cost-benefit alternative to motorcycles in the 

local market. In economic terms, average e-bike prices remained similar to gasoline-powered motorcycles, 

and, except for gasoline expenses, the operational and maintenance costs of motorcycles remained 

significantly lower. Besides, motorcycles were perceived as a more ‘family’ vehicle allowing to carry 

another passenger (SPFF-2; LC-UNP; NUMO).   

‘Here in Latin America the toughest competition for [e-bikes] are the motorcycles […] [the riders] 

are exposed to the same things, to sweat, to rain, the same risk, and difficulties on the road, but 

clearly there is no physical effort, and you can carry a passenger, and that weighs a lot on the 

worker who has a motorcycle today and says, for example, “I can take my wife to work and then 

myself”’. (SPFF-2) 

Small and immature e-bike industry 

From the e-bike industry side, interviewees mentioned that the still constrained market size, composed of 

relatively beginner and small companies as well as a reduced number of potential customers, makes it 

challenging to reach economic levels in the importation, production, commercialization phases that allows 

for more affordable and reliable products at the local level (ING-P and RET-1).  

Despite a steady global reduction of production costs of the lithium-ion batteries, which represented 

around 30% of the price of an e-bike, retailers claim that the ever-increasing USD-COP exchange rate has 
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raised the prices of not only imported batteries but other essential spare components (saddle, brakes, 

sprockets, etc.). Also, the small volumes demanded from e-bike retailers has reduced their bargaining 

power in the global market. 

‘…[There are difficulties to compete as a small company, for instance] Shimano does not sell but to 

the big companies, and if you want to buy from the company that provides most of the standard 

components around the world, they do not sell you less than 500 units, and for us that is too many 

[…] in the beginning finding our way in that supply chain was complicated […], and it is still a 

barrier, it is still difficult, the entire issue of assembling a product and selling it here’.( SPFF-1) 

According to industry respondents, dependence on imports is one of the most challenging obstacles to 

overcome. Finding a solution soon seems unfeasible since raw materials, know-how, and technology 

required for battery production do not exist in the local and regional context (RET-1; SPFF-1; ING-P).  

The e-bike industry's immaturity was also mentioned as a huge bottleneck for setting up a public e-bike 

sharing system in the AVMA. The lack of large and experienced suppliers in the local e-bike market 

raised concerns about the fleet's provision and the reliability of post-sale services, namely in terms of 

warranty, support, and maintenance (MMS). 

Available e-bikes vs. required e-bikes  

Adding to current market flaws, an engineering professor (ING-P) stressed the average commercial e-bike 

in the local market lags behind in the technological requirements required to ride on the AVMA’s steep 

slopes and longer distances without requiring much physical exertion, making them unfeasible alternatives 

to replace other means of transport. EBS-OP backed up this technological shortcoming, reporting 

complaints from their customers regarding difficulties climbing hilly streets with their standard e-bikes 

(350W) while piloting their sharing scheme last year in the AVMA.  

High-performance models, an e-bike with a mid-drive motor or one with a hub motor and high-power 

levels (more than 500 W), were still costly and not very commercial in a context in which even the 

cheapest e-bike struggled to be an affordable option for a large part of the population costing even more 

than a low-cost standard motorcycle. Similarly, the engineering professor pointed out that the type of e-

bikes suitable for replacing motorcycles, namely models for long-range trips or cargo types to carry 

passengers and goods, remained pricy to produce and import making them commercially unattractive in 

the national market. 

Adding to economic barriers, experts reported regulation limitations. The fact that the current decree-

imposed restrictions on using bike lanes and the requirements to get insurance for e-bikes equipped with 

motors over 350W generated a general discontent among e-bike retailers. They unanimously claimed a 

lack of technical support and decontextualization on the regulation-making process (RET-1; RET-2; 

SPFF-1). 
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 ‘What happened was that they copied a European regulation […], but that does not work here, I 

mean, the hills here can be very steep, and even if you are [a professional cyclist], if you have 350 

watts, it requires much effort’. (SPPF-2) 

According to the engineering professor, discussion about power restrictions is pointless as ‘engine power 

is not an exact indicator of whether [an e-bike] can go uphill or not, but the torque, which depends on the 

type of motor’. Such reductionistic technical approach in the decree, he claimed, may illustrate a 

generalized lack of technical knowledge among national policy-makers.   

Sharing systems are an unsustainable business model 

Despite initial excitement about the potential of company sharing systems to expand e-bike access to 

lower-income users, interviewees warned about the limited impact of these initiatives in changing mobility 

patterns at a large scale (LC-UNP). Spinoff-2 respondent stressed that just a handful of large companies in 

the local context could assume the high operational costs of sponsoring an e-bike sharing system making 

it difficult to envision a further implementation in medium and small companies that ‘barely subsist in this 

country’(SPPF-2).  

Aside from the economic capacity of companies, an additional barrier was related to a persistent and 

generalized lack of willingness among most big companies in the AVMA to comply with the WTP 

regulation. AMVA-WTP respondent manifested that so far, a large majority of companies have either 

ignored the WTP regulation or have proposed a set of ineffective actions ‘just to fill the requirement’. 

AMVA-WTP claimed that most big companies still perceived WTP as nonsense and another economic 

and regulatory burden from the government. Also, it seemed unlikely that AMVA would take real 

penalising measures against all offenders. 

A more pessimistic view arose among respondents who questioned the economic sustainability of existing 

B2C e-bike sharing systems and their survival capacity in the long-term. Indeed, it seemed e-bike sharing 

operators have still not been capable of developing a business model that allows them both to cover their 

operational costs and offer an attractive price to reach more customers and become self-sustaining 

(AMVA-LEG; NUMO; WRI; EBS-OP, SPPF-2). 

‘…my personal concern, the company has not assumed yet, is that we have not found the break-

even point. The down payment [we charge] is very high for what a bicycle is worth in the market 

[…]. If you are considering paying one monthly rental payment, you would likely say, ‘I can buy a 

bike on credit and I will pay it in 6 months’’. (SPFF-2) 

Also, EBS-OP respondent claimed that rental prices in the country were below those charged in another 

context such as Europe or North America, making it more difficult for micromobility companies to cover 

their operational costs in the local market. Under current circumstances, it seemed unlikely that operators 

could make their operation economically viable. Hence, the question among experts was how long existing 
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schemes could keep functioning under ‘a bubble economy model’ sustained by sponsors and venture 

capitalists (MUB; NUMO; WRI). 

6.4.4. Barriers at regime level: lack of government support  

Apart from some aforementioned tax exemptions, most interviewees expressed that the local and national 

governments have not taken decisive actions to reduce the economic difficulties of manufacturing and 

acquiring e-bikes. On the national scale, NUMO and AMVA_LEG respondents regret the ‘short-sighted 

vision’ of most decision-makers for not considering e-bikes as electric vehicles, limiting access of e-bike 

suppliers to a broader package of tax exemptions. On the local scale, LC-UNP claimed that although there 

were preliminary policy proposals in the local council to support the e-bike industry, these projects were 

still in their infancy and challenging to implement.  

‘These draft agreements are still very general. So, it is like a door that opens to promote, but, at the 

same time, you see there are no concrete actions for that to materialize. […] unfortunately, that is 

how the regulations work here and also the councillors cannot execute. So, they simply try to open 

doors, but it is the administration as such who has to materialize and develop the strategies’. (LC-

UNP) 

Lack of financial aids to reduce the economic barriers to acquire e-bikes was also a recurrent obstacle 

mentioned during interviews. Regarding personal e-bikes, some respondents claimed that except for a 

handful of initiatives, so far, there were no massive or attractive loan programs, public or private, for e-

bike purchase (RET-1, NUMO, MMS). 

More controversial was the topic of subsidies for the acquisition of personal e-bikes. In that regard, 

interviewees referred the main bottlenecks as more administrative and political than economic. The 

Secretary of Mobility respondent reported that although there was a subsidies pilot project on its way, 

there is still a lot of uncertainty and legal feasibility on how it can be executed. Also, an Engineering 

Professor perceived that it would be barely possible for subsidy programs to be launched at a large scale in 

the short term. He claimed that public opinion and politicians would disagree on spending public money 

to finance personal transportation, regardless of the potential benefits for IMT replacement.  

The situation was not less difficult for sharing systems. According to some experts, local governments 

adopted a hostile attitude towards micromobility operators derived from a lack of capacity to handle their 

rapid surge in urban contexts, raising concerns on road safety and public space use. Despite 

understandable initial concerns, many respondents lamented that so far local governments have failed to 

set up a concerted and favourable environment for public sharing schemes. 

EBS-OP respondents stressed that the local governments have not set up favourable conditions for bike-

sharing systems to operate, and actions have been limited to imposing fees for public space use. This 

charge became a tremendous economic burden for the operators already struggling to become 

economically viable in the local context.  
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‘We could never reach an agreement and we were always the enemies, e-bikes were confiscated, 

they wanted to impose taxes to use public space […] so you have a system that was not financially 

profitable, and then you add a high regulatory cost to it, that makes being profitable in the future 

really difficult’. (EBS-OP) 

Likewise, the Secretary of Mobility respondent regretted that public authorities disregarded an initial 

proposal to request operators to share their data instead of asking for money. It revealed the incoherence 

and short-sighted vision prevailing inside the government regarding sharing systems. 

‘We are still very conservative; how can it not be good [to have sharing systems]? [some public 

officers say] because of the invasion of public space. But how can you, as a government employee, 

say to anyone, “do not park a scooter or a bike there because you are invading public space” when 

you then have 100 cars and motorcycles parked [for free] on sidewalks and blocking car lanes? […]. 

Sometimes, we, as the government, are very incoherent’. 

Finally, there was much controversy among respondents regarding whether or not public authorities 

should consider sharing operators as public transport providers to regulate and subsidise them. On the 

one hand, some respondents claimed that under the current scenario in which massive public transport 

struggled to stay afloat and expand, public resources should not be spent on what was not considered a 

priority investment (NUMO and MUB). Conversely, other respondents perceived that local governments 

should support and leverage these systems to complement public transport, encourage a mode shift from 

IMT, and in general improve mobility conditions (AMVA-LEG and WRI).  

‘And there may be the discussion […], whether the State should subsidize them or not, and to my 

opinion that discussion should not be answered ideologically, but practically […]. There are 

possibilities for sharing-systems, and in the end the important thing is not that they close 

financially, but what social impacts they generate. In terms of reducing pollution, accidents, and 

inclusion. These are the three measures that one considers in public policy. One wants people to 

access transportation generating the lowest emissions, with the fewest road incidents and the fewest 

exclusions. So, it is within this framework that one should debate’. (WRI) 

6.5. Barriers at the automobility regime level 

Moving beyond the factors driving or deterring initiatives and practices to position e-bikes as a transport 

alternative, conditions entrenching automobility in several societal dimensions were reported as major 

barriers not only for e-bikes but also for other transportation alternatives to replace IMT. 

Auto-centred mindsets 

The strong association of cars and motorcycles as symbols of status emerged as one of the most 

challenging and complicated barriers for individuals to consider e-bike adoption. Exemplary of this 

relationship can be the persistent use of the words ‘development,’ ‘progress,’ ‘success,’ and ‘status’—the 

latter mentioned 17 times—when experts referred to the affective values awakened by cars and 
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motorcycles for AVMA inhabitants. Also, despite an ongoing wider adoption of utilitarian cycling at the 

local level, experts noted that riding a bicycle, even an electric one, was associated with the stigma of 

‘being poor,’ which directly or indirectly has affected mass adoption (MUB and MMS). 

Reasons explaining such cultural imperative mindsets were difficult to define, yet two factors emerged 

from the interview analysis. First, a traditionally low utilitarian cycling culture. Second, the prevailing social 

inequalities in a developing economy in which ascending on the socio-economic ladder and fulfilling 

personal dreams have been strongly related to acquiring a car or a motorcycle. 

‘I make the analogy here with being a vegetarian because here we were raised thinking that ‘if there 

is meat in the house, it is because we are rich and we are doing well economically’ […] it is the 

same, especially in low-income areas, if someone can buy a motorcycle or a car, life satisfaction may 

increase […] habit and aspirational factors are still deeply rooted in the “guts” of our culture’. 

(MMS) 

Furthermore, experts referred attachment to cars was also embedded in the decision-making levels. The 

expression ‘decision-makers drive cars’ was used continuously among several experts from the public 

sector and NGOs to convey the lack of high-level public officers deeply convinced that bicycles are a 

feasible means of transport. So far, respondents claimed there wasn’t a person with the political influence 

to exert the pressure and take the political risks required to increase bicycle adoption. Although 

participants acknowledged efforts made in recent years, they regret these have been highly dependent on a 

handful of middle-range public officers who continue to go against the current system (WRI; MUB; 

MMS). 

‘…Although the mayors talk a lot about the bicycle, it is not in their DNA, they talk about the 

bicycle, but they do not really see it as a solution […] when they say ‘we are going to build a road 

interchange’ the last thing that comes to their minds is how bicycles can be included, what is going 

to happen when there is no official pushing the bicycle agenda in office? As in the past, the bicycle 

is going to be relegated again’. (MUB) 

IMT’s preponderance in public investments 

Public money allocation, and not lack of economic resources, arose as another hindrance for the 

positioning of non-motorised modes as alternatives to IMT. Participants stated that despite important 

investments in public transport and cycling infrastructure in recent years, road infrastructure investments 

keep gathering a large share of the public budget, especially compared to resources devoted to promoting 

walking and cycling (LC-UNP; ING-P; MMS). 

In particular, some respondents regret that even if cycling infrastructure has shown positive effects locally, 

this type of investment kept raising scepticism and even opposition from a significant part of AVMA 

politicians and citizens, who continue to claim these as expensive and unnecessary (MMA; LC-UNP; 
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MUB). In contrast, road infrastructure investments faced little political and community resistance, 

regardless of their already known harmful effects inducing IMT demand (MMA).  

The analysis of the interviews permitted the identification of three reasons which explain the 

predominance of motorised transport in the allocation of public resources. First, both among citizens and 

decision-makers, the existing widespread misconception that building more road infrastructure was 

necessary to solve traffic congestion problems. Second, the automotive industry's strong political power in 

the city council and the administration, which has presumably exerted pressure behind the scene, keeping 

road infrastructure investment at high levels (LC-UNP; LC-URB; MUB). Third, the local government is 

appealing to construct road mega-projects out of a desire to have ‘something big to show’ as a result of 

the administration's efforts in office (MMA).  

No economic restrictions for IMT 

Lack of economic restrictions for IMT was reported as a more critical barrier than public money 

allocation to further adopt bikes and other alternative means of transport in the AVMA. Apart from 

circulation restrictions at peak hours and during brief periods of environmental contingencies (section 3), 

experts claimed no effective measures to manage the demand of motorised transport locally to date. There 

were no congestion charges or official parking management systems, and the cost of road tax, ownership 

tax, gas tax, and insurance fees for IMT remained significantly low (MMA; WRI; NUMO; MMA; MUB; 

LC-UNP; LC-URB). On the technical side, technological complexities and high upfront costs were 

reported as the main barriers to set up congestion and parking charges (LC-URB).  

From a cultural perspective, however, cultural hindrances were more complicated. Many respondents 

stressed the difficulties of implementing car and motorcycle restraint measures in a still car-driven society, 

in which drivers have a higher level of income, a greater media influence, and mobilization capacity to 

oppose these kinds of proposals. Similarly, there was also an unfavourable environment at the decision-

making level. Respondents noted a high reluctance among politicians to support restrictive car measures 

because these affected them directly or the economic corporations they represent. Finally, politicians 

convinced of the benefits of such measures for society may be hesitant to push them forward, fearing 

highly probable unpopularity and political losses (MMA; LC-UNP; NUMO; MUB; WRI). 

‘I am convinced there is no sustainable mobility without economic management of the demand for 

the use of the car […], but when one begins to talk about congestion charges in city councils, the 

councillors do not think that this is good for the city. Instead, they think: ‘now I have to pay my toll 

and pay for parking’. They are not thinking about their voters and what is good for the city, but 

from a self-centred perspective, which is very strong in the Colombian elite. So, we have advanced 

a little, but we still have a long way to go’. (WRI respondent) 

Furthermore, the absence of economic restrictions was perceived as the main reason why significant 

investments in ‘pulling’ strategies in the last decades have had little effect in reducing the predominance of 

IMT in the transportation system (MMA and MUB). According to the Secretary of Mobility respondent, 
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the main evidence in that regard was no significant changes in modal share between 2012 and 2017 

despite huge investments promoting sustainable mobility. IMT’s share remained unaltered, and in fact the 

number of motorised trips, especially by motorcycle, actually increased. Overall, interviewees regretted the 

last administrations had opted for a ‘non-restriction naive strategy’ appealing to voluntary changes in 

travel behaviour, already proven ineffective in achieving a real shift away from cars and motorcycles (LC-

UNP and MMA).  

A car-centred urban layout 

The preponderance of a car-centred urban layout also came across as a deterrent for utilitarian cycling. In 

the first place, experts from the public sector stressed problems dated back to an inherited car-centred 

urban model promoted and expanded over a century. In the second place, it was claimed that the existing 

network is still significantly reduced despite increases in the number of bike lanes in recent years. To date, 

only 3% of the total road network has bike-lanes, and even small design decisions on intersections, 

roundabouts, and traffic light cycles keep favouring motorised vehicles (MMA and MUB). 

From the private sector, most criticisms revolved around the low connectivity of the existing network. In 

that regard, interviewees denounced the infrastructure’s capacity to connect strategic areas of the city and 

the poorly-constructed conditions of specific segments, some of them being ‘just painted on the street’ 

(SPPF-1). The likelihood of a traffic accident due to lack of safe infrastructure was highlighted by the e-

bike industry and big company representatives alike as a major limitation to further expanding B2B 

sharing systems (COMP-1; SPPF-1; SPPF-2). 

‘We did not promote trips that couldn’t be done on cycle paths or low-speed roads because it was 

exposing the worker to a greater risk, who in the end is under the responsibility of the company’ 

(SPPF-2). 

A wide range of reasons were given explaining the little space for bicycles, and in general for non-

motorised transport, in the AVMA road network. At the decision-making level, respondents from the 

public sector and NGOs revealed that many public officials in technical departments, trained in an 

outdated car-centred vision of transportation, imposed significant barriers to approve projects promoting 

cycling infrastructure (LC-UNP and MMA). 

‘Long-term civil servants were taught to talk about the city in terms of the level of service of streets 

[…]. These people were trained to design the city for demand and not for supply, so when 

someone comes and tells him or her that the street must be changed so that more bicycles can ride, 

it is like “what are you talking about?’’’ (MMA). 

In that regard, the criteria to approve bike-lane construction in the AVMA have been mainly to cause 

minimum disturbance of motorised vehicle space. This has resulted in a cycling network relegated to 

median strips, sidewalks, and green areas, impeding bicycles to ride along with other vehicles, reducing 

their chance to compete with IMT for more users under the same conditions (MMA-LC-UNP).  
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Furthermore, this outdated vision has been translated to the existing land use regulations, which have 

discouraged the interventions required to achieve a cycle-friendly road network. In that regard, LC-UNP 

regretted that the land use norm demanded a minimum of car lanes and sidewalk width impossible to 

comply with on the great majority of AVMA narrow roads, making it challenging to propose integral road 

redistribution interventions within such inflexible regulation. This problem was especially acute in 

informal settlements: 

‘... it seems that because there was no planning in informal areas [the norm] is to punish them for 

life; that they cannot have a bike path or anything. There is no room for anything because we are 

planning for a city [that doesn’t exist]’. (LC-UNP) 

Finally, lack of coordination among government dependencies, mainly the Secretary of Mobility and the 

Planning Department Office, with independent jurisdiction over car lanes and sidewalks, was pointed out 

as another critical barrier. The prolonged and strenuous coordination processes seemed to get in the way 

of endeavours to build more integral road sections within an administration's limited time (LC-UNP).  

‘The past administration had a large investment in bike lanes […], but many of them were built 

more out of desperation for having to meet a goal in terms of number of kilometres built, rather 

than because these bike lanes were really strategic and necessary for the city, because precisely those 

strategic and necessary lanes, would have implied more arduous discussions’. (LC-UNP) 

Another setback was mentioned at the community level when building road distribution interventions to 

make room for cycling infrastructure. Respondents manifested the persistence of ‘not in my backyard’ 

attitudes by business owners, motorcyclists, and car drivers who, threatened by reducing car lanes and 

parking spaces, exert direct resistance to cycling infrastructure construction, delaying, or even calling off 

future expansions (LC-UNP; ING-P; MUB).  

Lack of road safety 

Finally, poor road safety conditions were portrayed as a huge limitation for the further adoption of e-bikes 

and other non-motorised transport types in a very aggressive driving environment. The main comments 

touched upon a flawed traffic regulation framework, specifically the lack of abidance and enforcement. 

Experts reported a wide range of infractions happening on a daily basis on AMVA streets without any 

further consequences. Motorists drive over the speed limits, do aggressive driving manoeuvres, invade 

bike-lanes and sidewalks, and park in prohibited areas, and they also bribe traffic agents to avoid fines, to 

name a few. The lack of a social and legal penalization system encourages breaking the rules (MUB; 

NUMO; AMVA-LEG).  

Experts agreed that the traditional solution, appealing to educational campaigns, so road actors change 

their inappropriate behaviour voluntarily, has been proven to have little effect in an overall reduction of 

traffic incidents. Instead, participants agreed that the most effective way to change the bad and risky 

behaviour of road actors would require taking strong sanctioning measures (WRI and MUB). However, 
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participants expressed pessimism about the implementation of such measures in the foreseeable future. 

First, previous attempts to tighten enforcement of traffic norms have already faced civil resistance from an 

important mass of offenders already accustomed to breaking the law (MUB). Second, the entrenchment of 

illegality practices at all society and governance levels exceeded the power of local authorities. A case in 

point is that driving schools have established a common practice of issuing driving licenses to people who 

do not fulfil the requirements to obtain them; however, the ministry of transport, responsible for 

regulating them, has remained inactive (AMVA-LEG). Lastly, even when there is willingness to enforce 

traffic regulations, there is a lack of institutional capacity in terms of equipment and personnel to control 

traffic at the local level (AMVA-LEG and MUB).   

6.6. Other barriers at the landscape level  

Several respondents referred to AVMA’s topographic conditions as a structural barrier restricting the mass 

adoption of e-bikes and other alternatives to IMT. In that regard, respondents stressed that narrow and 

dissimilar street sections made it especially difficult to adapt the existing network to make room for 

dedicated bike lanes on neighbourhoods located on hilly areas planned and developed either informally or 

following a suburban model (MUB and LC-UNP).  

Moreover, respondents highlighted strong concerns regarding the capacity of micro vehicles to reach 

higher velocities going downhill, which was perceived as an additional risk to cyclists when interacting 

with faster and heavier vehicles in the local aggressive driving environment. Higher speed going downhill 

and common defects in the pavement will increase the probability of severe accidents for both the rider 

and other road users (MUB; MMS; LC-UNP).   

Finally, lack of technical knowledge on how to design and build bike lanes or other urban elements 

effectively on sloped streets posed an unsolved barrier to address this issue in the future. Interviewees also 

pointed out the lack of international and national references on how to build adequate cycling 

infrastructure in hilly areas (MUB and LC-UNP). 

6.7. Shifting from IMT to e-bikes: the way forward 

Moving beyond facilitators and barriers, experts also promoted an array of possible policies, programs, 

and interventions to solve the existing deadlock limiting e-bikes from becoming a modal shift alternative 

to substitute IMT in the AVMA. These actions were here grouped in three strategic lines of action.  

Closing the access gap 

First, experts emphasized governments should have an active role in reducing the economic gap that 

currently prevents more people, especially middle-low-income ones, from considering e-bikes as an 

option. In that regard, MMS and ING-P respondents stressed that a large-scale rollout of subsidies 

covering a share of the cost of personal e-bikes could finally make them a more attractive and price-

competitive alternative, especially in comparison with motorcycles. The major challenge would not be 
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financial but political, as experts anticipated a general resistance from some politicians and society 

members. Therefore, decision-makers would need to comprehend the great cost-benefits to push a 

subsidy program forward. For instance, the money from one road interchange could be offered a subsidy 

to substitute IMT by financing 30% of the cost of an e-bike. Such a large modal shift would lead to 

significant CO2 emissions, air pollution, and traffic accident reductions, offsetting by far the initial 

investment costs (ING-P and MMS).  

Additionally, experts coincided on the need for the government to finally embrace and support e-bike 

sharing and other micro-mobility systems to expand access to these beyond users from high-income 

neighbourhoods. In that sense, WRI and AVMA-LEG respondents stressed the need to integrate sharing 

systems into the public transport network and establish clear rules for its operation and means of financial 

support. Different mechanisms (e.g., direct or cross-subsidies) could be considered to develop a balanced 

fare that covers part of operational costs and attracts more users, specifically from the most vulnerable 

groups (e.g., low-income people and students). Many experts expressed enthusiasm on how sharing 

systems could be leveraged within public transport networks. They especially emphasized the possibility of 

serving sloped, low-dense, and peripheral zones by generating last-mile integrations with mass public 

transport ( MUB; WRI; AVMA-LEG). 

To make e-bikes a modal shift alternative, dissuade car use 

Alongside measures for creating access to e-bikes, most experts agreed that demand management 

strategies were a mandatory step to ultimately discourage IMT and indirectly compel motorists to consider 

other mobility alternatives. MMS and LC-UNP respondents claimed effective measures were already 

implemented in central and northern Europe. High taxes on car ownership and fuel, costly parking fees, 

and circulation restrictions for IMT in congested areas have driven massive modal shifts toward non-

motorised and public transport in this region. Although experts coincided with this, there persists great 

opposition to implementing these measures locally. There is less resistance as society has increasingly 

realised the need to alleviate congestion and pollution problems. In that regard, creating a low emissions 

zone in the city centre was perceived as an important milestone to implement further dissuasive measures 

in the future ( LC-URB; LC-UNP; MMS; WRI). 

Furthermore, most experts stated that sanctionary and not educational strategies were the way forward to 

once and for all improve road safety conditions so that more people are encouraged to use a bicycle, 

electric or not. Experts stressed that the government has the responsibility to enforce compliance with the 

traffic rules for the common good even if it encounters opposition from specific social groups (WRI; 

AVMA-LEG; MUB). 

Inclusive infrastructure and urban layout 

Finally, experts unanimously agreed on the importance of promoting a bicycle-friendly infrastructure with 

the twofold purpose of providing adequate cycling infrastructure and reducing space devoted to cars. To 

adapt the AVMA street network, it would be necessary to focus less on quantity but the quality of the 



 

63 
 

interventions and anticipating the advent of many more electric bicycles and other micro-vehicles in the 

future.  

A couple of aspects were highlighted: first, respondents insisted on solving mentioned connectivity 

problems of the current network and widen the section for future bike-lanes to avoid potential conflicts 

between electric and non-electric bicycles due to different speeds. Second, experts also highlighted the 

importance of thinking about the infrastructure requirements to expand utilitarian cycling to sloped areas, 

specifically to reduce the speed when riding downhill. Lastly, some experts recommended a vast network 

of shared streets on low-traffic roads to address the lack of space to build segregated bike lanes and 

encourage inexperienced cyclists, children, and older adults. The latter would require implementing a 

calming traffic program to effectively limit maximum speeds to 30km/h on most of the tertiary roads of 

the AVMA. 

Finally, a handful of participants highlighted the importance of an extended scheme of public and safe 

bicycle parking, especially around mass public transport stations, to guarantee an effective integration of 

both transportation modes. 

6.8. Discussion 

A multi-level perspective analysis identified e-bikes as an emerging alternative transport mode in the 

AVMA. Such ongoing adoption has been bottom-up, to a great extent led by a bundle of pioneering users, 

entrepreneurs, and private sector initiatives, and to a lesser extent by government policies, underlying the 

indirect influence of WTP regulation. It is expected that this bottom-up transition will continue growing 

as more small actors will increasingly adhere. Also, there are promising signs that the e-bike industry could 

establish a foothold in the ‘B2B’ market by providing mobility services for large private companies. 

Nonetheless, this transition is still highly limited and poses serious doubts of a broader future adoption.  

Regarding personal e-bikes, most barriers were related to their high cost. External and internal market 

conditions impede retailers from offering more affordable prices in a context where the average income is 

significantly lower than in regions with early adoption. Specifically, no competitive prices leave e-bikes at a 

clear disadvantage to compete with motorcycles at the local level. In the case of sharing systems, the 

aftermath seemed to be more discouraging. Operators have been unable to develop a sustainable business 

model. Its use is restricted among a small niche of high-income users, and local governments remained 

highly reluctant to recognize and even more to subsidize these systems as if they were public transport. 

Complicating things further, a well-entrenched automobility at different societal dimensions and decision-

making levels prevent e-bikes, and other non-motorised means of transport, from becoming feasible 

options to replace IMT. Car-centred mindsets manifested in a widespread affective attachment to cars and 

motorcycles, prevent individuals from changing their travel behaviour. Also, public officials’ outdated 

visions still keep privileging cars in public resource allocation, infrastructure interventions, and land-use 

regulations. Furthermore, the current urban layout keeps favouring motorised mobility. Although there 
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are already interventions that aim at inverting this spatial preponderance, these are still very limited in 

number and keep facing political and civil resistance. 

To address this deadlock, an integral strategy that aims both to close the economic gap impeding to a 

wider adoption of e-bikes at the local level and dissuade car use and lousy driving behaviour through 

economic charges and penalizing measures would be needed. In terms of urban space, it would require a 

safe and inclusive street network that bears in mind the necessary adaptations to allocate e-bikes and other 

micro vehicles and expand utilitarian cycling to sloped areas of the AVMA.  
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7.Discussion 
By comparing the results of the interviews with the revised literature. This section provides an 

interpretation of the transformative potential of the e-bikes as an alternative to replace cars and 

motorcycles in the AVMA. Subsequently, it outlines a set of recommendations to address current 

deadlock and seizing windows of opportunity to unleash e-bikes adoption. Last subsection address the 

limitations of this study.  

7.1. Interpretations of results 

This research builds on the socio-technical transitions theory to investigate the potential of e-bikes to 

reshape mobility patterns and conditions in the AVMA, specifically focusing on its capacity to spark a 

shift away from individual motorized modes of transportation.  

In line with the effects reported in the literature review, analysis of the user interviews showed that e-bikes 

are a growing niche alternative to replace car use in the AVMA. Previous car-commuters represented 

around 60% of total interview participants, to whom e-bikes appeared as a time-efficient, effortless, and 

enjoyable transport alternative to mainly avoid worsening congestion in the city.  

Despite this latent potential, results from interview analysis indicated that at the moment, there are not 

sufficient enabling conditions for e-bikes to upscale as an alternative to IMT at the local level. 

Unsurprisingly, the most evident barrier was the average cost of an e-bike. Expert interviews revealed that 

internal and external constraints deter the local e-bike industry from offering good-quality e-bikes, either 

personal or shared, at an attractive price to incite the average motorist to change its current mode of 

transportation. 

Interview analysis highlighted a higher price sensitivity among motorcyclists. During e-bike user 

interviews, no participant reported having substituted motorcycle trips, denoting a generalized lack of 

appeal for e-bikes among this group of commuters. According to experts, this particular condition is 

explained by the fact that it is possible to acquire an affordable motorcycle with the additional advantages 

of having an extra seat and higher power range for the same price of a standard e-bike in the local market. 

In the absence of a significant price difference, e-bikes cannot compete with motorcycles in the AVMA, 

and do not impact the former's accelerated increase with the negative implications this entails in terms of 

GHE, air pollution, and traffic accidents. 

The local situation differs from the one in early adopter contexts, where significantly higher incomes per 

capita make e-bikes more accessible for a larger share of the population. Also, a number of well-

established niche innovators, manufacturers and retailers, in these areas provide a wider variety of e-bike 

models in the market, some with provisions that could supply the additional advantages that motorcycles 

have over e-bikes in the AVMA. 
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However, beyond the characteristics that make e-bikes feasible or unfeasible to replace car and 

motorcycles trips, the absence of regulatory, economic, and spatial measures at the regime and landscape 

level dissuading IMT, does not encourage motorists to change their travel behaviour and consider a 

substitute means of transport. Experts highlighted that driving a car or a motorcycle in the AVMA 

remains relatively inexpensive as taxes and fares do not reflect the actual costs of the environmental, 

economic, and social negative externalities these vehicles entail. Furthermore, despite an ever more socio-

political narrative advocating for sustainable mobility, current public resource allocation, land use 

regulations, and the daily actions of decision makers continue favouring the use of IMT for everyday 

purposes. When compared to early adopter countries, we can assume it unfeasible for bicycles to emerge 

as a real transport alternative at the local level until effective disruptions at the regime and landscape level 

are put into place to restrict IMT. China's case is particularly exemplary. Despite the existence of a well-

established e-bike industry and a population with reasonably high-income levels, e-bikes only reached 

momentum to massively replace gasoline-engine motorcycles when these were banned from circulating in 

its main cities. 

Finally, spatial conditions for cycling in the AVMA widely limit e-bikes' potential to replace IMT. On the 

one hand, user analysis showed that the lack of a safe and inclusive cycling environment was the main 

deterrent. On the other hand, expert interviews highlighted that both personal and road safety concerns 

were among the main reasons why non-cyclists dismissed e-bikes as a feasible transport option. In 

contrast, in central and northern European countries and a handful of US cities, widespread cycling 

infrastructure and effective enforcement of traffic regulations have paved the way for increased e-bike 

adoption. In particular, endeavors to improve spatial conditions for cycling were closely related to the 

emergence of e-bikes in cities such as Portland and San Francisco, where despite a generalized car-

dependent culture, bikes and e-bikes are becoming an increasingly appealing means of transport. 

7.2. Policy recommendation 

Building on the international context analysis and the insights from regional, national, and local 

stakeholders, this research recommends the combination of tailored ‘push’ and ‘pull’ measures to 

specifically unlock the potential of e-bikes to shift away from IMT in the AVMA. In addition to these 

concrete measures, more generalized efforts should be made on improving enforcement of traffic 

regulations and progressive and strict taxation to generate a favourable environment to encourage further 

e-bike adoption as a means of transport(Pucher, Buehler and Seinen, 2011).  

Invert road space priorities to promote e-bikes 

As a pre-requisite for implementing ‘pull’ measures to widespread e-bike access, road redistribution with 

the two-fold purpose of dissuading IMT and prioritizing cycling in areas in the AVMA where most trips 

by IMT are undertaken should be carried out. In that sense, program initiatives such as road diets and 

complete streets in primary and secondary roads can make room for wider bike-lanes for the expected and 

desired arrival of more e-bikes and other micro-vehicles. Also, on narrower and sloped tertiary roads, the 
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sections should not be segregated but instead shared street schemes should be promoted where all modes 

of transportation coexist by limiting and levelling IMT speed with that of the bicycles. 

An update of existing land and public use norms would be required as exiting regulations keep advocating 

for segregation of modes, the predominance of car lanes on the road section, and disregard of possible 

alternatives to intervene and adapt sloped streets to build cycling infrastructure.  

Beyond spatial redistribution measures, in central areas with high use of IMT, parking and congestion 

charges need to be implemented to adequately charge IMT for the cost of their spatial and environmental 

externalities. In that sense, careful assessment of the type of technology needed for tariff billing and 

payment and negotiation with the wide range of actors currently involved in managing informal parking is 

required. Moreover, as these economic measures will surely face resistance from motorists, efforts should 

be made to launch a widespread communication campaign to generate awareness of their need on the 

population to tackle bad air quality, congestion, and GHE emissions. The campaign should also 

emphasize the specific investments in sustainable transport that could be financed with the collected fees. 

Spread e-bike sharing systems and trials  

Furthermore, the local government should ensure widespread access to shared e-bikes to foster a shift 

away from IMT by establishing alliances with key stakeholders from the private sector. One of these 

alliances can be established with existing e-bike sharing operators, either directly or through existing mass 

public transport operators, to partially finance the operation of shared public bicycles in main ‘generating’ 

and ‘receiving’ central areas of the city where most trips by IMT are made. Also, an agreement to set-up e-

bike operation in peripheral areas where inadequate access to public transport has triggered individuals to 

adopt IMT out of necessity to satisfy their mobility demands should be established.  

To establish these public-private associations, local government entities need to set-up clear rules 

regarding the size of the fleet and bike share parking location to assure good quality and efficient 

operation. They also need to define the amount of the operation assumed from both parties by mainly 

bearing in mind the need to offer an attractive rate that can lead users to consider replacing car and 

motorcycle trips with e-bikes. Finally, defining route and fare integration to ensure shared bikes can 

connect individuals with public transport as first and last-mile trips will be required.  

Furthermore, under the framework of WTP regulation, local governments can go the extra mile to 

promote the set-up of more private e-bike sharing systems by providing an economic incentive. For 

instance, the AMVA could establish a program to partially finance e-bike sharing systems for companies 

that do not count on the economic resources to sponsor these systems by themselves but which could 

benefit significantly from meeting their GHE mitigation obligations. The criteria to grant the incentives 

should prioritise companies that can significantly curtail GHE from IMT derived from installing the 

system. 
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Propel a shift away from IMT through e-bike subsidies  

To accelerate a permanent modal shift away from IMT, this research also endorses adapting the EU and 

the US experience with e-bike subsidies and other economic incentives that could specifically encourage a 

replacement of individual motorized modes with e-bikes in the AVMA. For instance, at the local level, an 

attractive bonus to purchase an e-bike can be offered to motorists in exchange for scrapping their old and 

high pollutant vehicles. Also, small campaigns among company affiliates or voluntary participants can be 

implemented to offer economic incentives to replace motorized trips with e-bikes after having been 

acquainted with e-bikes during a trial period. The economic incentive can either be a fixed amount based 

on the number of kilometres travelled, or a purchase voucher given by the end of the trial period.  

Support the e-bike industry to improve supply and demand in the local market 

Given the need for a solid e-bike industry that could reduce prices, improve the variety of e-bikes for 

internal demand, and reduce reliance on external market dynamics, efforts should be made to support and 

develop the local industry.  Therefore, drawing upon stakeholders' cumulated experience of the market 

and monitoring existing bills in the local council to carefully assess the possibility of developing a local 

bike and e-bike economic cluster is recommended.  

This cluster should encourage the cooperation and knowledge exchange between small and big 

manufacturers and retailers to improve processes, reduce businesses' operational costs, and enhance 

bargaining power on imported supplies in order to make them more competitive in the local and regional 

markets. More importantly, the establishment of a cluster should prioritize R&D activities to develop e-

bike models that could meet the local market's specific necessities, specifically when it comes to replacing 

features of cars and motorcycles.  

To encourage the creation of this cluster, the local and national governments should offer attractive tax 

exemptions and economic stimulus packages to finance industrial efficiency, training, and pilot testing. 

Also, within the international cooperation framework, additional resources from international 

organizations for the project's initial phase can be obtained. Finally, local government should primarily 

seek to involve large local car and motorcycle assemblers so that they can begin a transition of their 

economic activity, considering a future in which internal combustion vehicles will be heavily taxed and 

restricted. 

Promote locally-based co-regulation  

Finally, to overcome conflict with reality, uncertainties, and loopholes on regulatory frameworks, the 

public and private sectors (retailers, manufacturers, and sharing operators) in the process of drafting and 

reviewing national and local laws and policies should be involved. Regarding e-bike's technical 

requirements to circulate in urban settings, such co-regulation processes should also address the diversity 

of the national territory, thus establishing differentiated e-bike technical specifications according to local 

topographic conditions.  
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Regarding micromobility operation, local governments should adopt a more progressive approach agreed 

with sharing operators. This regulation should spot the correct cost of monetary fees for public space use; 

establish the requirements for an efficient and safe operation and draft the terms of reference to establish 

agreements with other transport providers for expanding mobility services.   

7.3. Limitations 

Seeking to understand bikes' transformative potential to reduce individual motorized trips in the AVMA, 

this study faced some important limitations. First, no reliable report on the growth of electric bicycle sales 

on a national or local scale was found to confirm the hypothesis of increased e-bike use resulting from the 

experts' perceptions, the increasing visibility of e-bikes in the media, and the author's direct observation of 

the context. The lack of this data also made it impossible to identify at what rate adoption is growing.  

Regarding user interviews, it is essential to highlight the limitations of the small sample and the snowball 

sampling method's self-selection bias to determine how factors that encourage or discourage adoption are 

distributed within the total population of e-bike users.  

Due to the limited scope of this research, it was unfeasible to directly address e-bike non users, specifically 

car drivers and motorcyclists. Therefore, it was impossible to have a first-hand understanding of the 

specific factors that deter this group of people from changing their travel behaviour and the possible 

conditions that would make them consider e-bikes as a transportation alternative. 

Regarding expert interviews, attempts to contact executives from large motorcycle assemblies were 

unsuccessful. Hence, it was also impossible to get to know their perspectives on the current and future 

potential of e-bikes as an alternative vehicle and their business expansion plans on this market segment.   
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8. Conclusions 
To date, there is limited understanding on whether e-bikes can have transformative potential to shift away 

from IMT in contexts such as the AVMA, which have widely different social, economic, and cultural 

conditions than in early adopter regions. To answer this question, this study brings together insights from 

e-bike users and experts from private, public, and non-governmental sectors and analyses them through 

the lens of socio-technical transitions theory. As a result, the study identifies a wide range of actors and 

dynamics at different scales and dimensions that encourage or deter e-bikes from becoming a widespread 

alternative to cars and motorcycles in the AVMA. 

The analysis revealed that e-bikes have a latent modal shift potential as e-bike users in the AVMA have 

mainly used these to replace car trips. Nevertheless, they face a wide range of forces pushing against their 

wider adoption. At the niche level,  problems at both ends of the supply and demand chain in the local 

market deter e-bikes from positioning themselves as a widespread transport alternative in the local market. 

At the regime and landscape, there are currently no internal or external factors putting pressure to change 

infrastructure conditions, regulatory frameworks, user practices, and socio-political decisions that keep 

favouring automobility, thus impeding e-bikes and other alternative vehicles from growing. Therefore, 

under a ‘business as usual’ scenario, e-bikes do not have the potential to help tackle the negative 

externalities of IMT in the AVMA. 

Furthermore, a comparison of the findings at the local level and the literature on early adopter countries 

reveals that a large-scale shift towards e-bikes in the AVMA is still a long way off. Although interview 

analyses confirm e-bikes suitability to replace the specific types of trips made by IMT at the local level, 

this condition alone is insufficient to encourage adoption. Widespread use of e-bikes is unlikely to occur 

soon without an increase in their affordability for a significant part of the population, whether this results 

from a drop in manufacturing and importation costs or massive financial government support. In addition 

to this, substantial rearrangements in regulatory frameworks, space distribution, cultural discourses, and 

resource allocations are required to dislodge entrenched unsustainable mobility patterns. 

A more holistic approach would be necessary for e-bikes to become an appealing alternative to IMT. 

Moving in that direction, this study recommends the combination of tailored ‘push’ and ‘pull’ measures 

that build on existing programs and policies. These measures also advocate for creating synergies between 

the public and private sectors and civil society to accelerate e-bike adoption and initiate a transition to a 

low-carbon mobility system. If decisive actions are implemented to break the deadlock restraining the 

potential of e-bike modal-shift, they would likely remain a minority but might still increase their role in 

tackling the environmental and social negative externalities of IMT in the AVMA. 

Transport planners, policy-makers and decision-makers in the AVMA can make the most of this study. It 

provides practitioners with an informed perspective of the factors determining e-bike adoption at the local 

level, allowing them to identify windows of opportunities and anticipate risks and limitations when 
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defining policies and programs to leverage e-bikes for improved local mobility conditions. Given the lack 

of studies outside of early adopter countries and the similarities between Latin American metropolitan 

areas, this research could also inform practitioners from other major cities in the region interested in 

assessing e-bike potential to tackle cross-cutting problems in transportation mobility systems, namely 

enduring low-cycling levels and rising motorisation rates. 

Further research 

To the best of the author's knowledge, this is the first study addressing the potential of electric 

micromobility and, in particular, towards reshaping mobility patterns in the AMVA and Latin America; it 

is a starting point on the assessment of the role these vehicles can have in improving sustainable mobility 

systems in the region. The work also allowed the identification of possible research lines that would 

complement this study or topics that would require further analysis. 

To complete the perspective on the real transformative potential of e-bikes in the AVMA, a logical further 

research step would be to carry out a qualitative analysis addressing car drivers and motorcycle riders. This 

study would provide a deep understanding of the number and magnitude of factors that currently make e-

bikes an unappealing mode of transportation among this group and would test possible conditions, 

interventions, and programs that could encourage them to change their travel behaviour. 

Closely related to this research, a further investigation could assess e-scooters. During the collection of 

primary data, experts widely reported their rapidly increasing use at the local level to replace short-distance 

motorized trips without any physical effort. Also, experts stated the existence of a ‘cool factor’ making e-

scooters more appealing. Drawing on the methodology and some findings from this research, a similar 

assessment could be undertaken to address the e-scooter's potential to incite modal shift from IMT in the 

AVMA or other Latin American metropolitan areas. 

In line with decarbonizing and dramatically reducing air pollution from the road transport sector, it would 

also be crucial to assess how to leverage cargo e-bikes for urban logistics. The AVMA could again be an 

interesting case study due to increased private sector initiatives to replace motorized vehicles with e-bikes 

to supply retail stores, provide courier services, and make home deliveries, among others. An assessment 

of this transition would be crucial in finding ways to solve air quality problems, as freight vehicles are 

responsible for the vast majority of pollutants released by the transport sector. 

Finally, quantitative studies could reflect on e-bikes' transformative potential to fill the specific limitations 

of this research. In that regard, considering a lifecycle assessment (from e-bike manufacturing to disposal), 

a quantitative study can develop scenarios on the amount of GHE that can be mitigated from substituting 

a share of motorized trips with e-bikes in the AVMA. Also, comprehensive market studies could be 

conducted to accurately estimate the sales growth rate of e-bikes in the AMVA and forecast the effects on 

sales that, for instance, a massive roll-out of subsidies at the local level would have. 
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10. Annexes 
Annex 1. Interview protocol for users interviews 

PREGUNTAS NOTAS 

1. Información básica  

Género  

Edad  

¿En que trabaja?  

Nivel educativo  

Nivel de ingresos  

Estrato de lugar en el que vive  

¿Con cuantas personas vive?    

¿Cuántos vehículos hay en su casa?    

2.¿Para que tipo de desplazamientos usa la bicicleta?  

Estudio/trabajo  

Otros utilitarios  

Recreativo  

3.Características de la bicicleta  

Edad  

Motor  

Asistida/ no asistida/hibrida/con acelerador  

Costo  

Autonomía: kilómetros por carga  

4.Origen-destinos  

¿En qué zona de la ciudad vive?  

Barrio y dirección, puntos de referencia  

¿Cuál es su destino principal?  

¿Para qué otros viajes usa la bicicleta?  

5. Descripción del recorrido   

Descripción narrada del trayecto  

Recorrido características generales  

Presencia de ciclorrutas (en%)  

Zona en la que trabaja  

Duración del viaje  

Distancia  



 

81 
 

6. ¿Hace cuánto empezó a usar la bici para tranportarse?  

Tiempo  

¿Todos los días? ¿Cuándo si o cuando no?  

7. ¿Qué medio de transporte usaba antes?  

Bus, carro, taxi…  

¿Para que usa ahora el carro o la moto?  

8. ¿Que lo hizo cambiarse dejar la moto y empezar a usar la bicicleta? ¿cuál fue el 

detonante? 

 

Una persona  

Un evento  

Un cambio en el ambiente  

Una prueba de bicicleta eléctrica   

9. ¿Como escogió la bicicleta?  

Ayuda amigo/tienda   

Por internet  

 10. ¿Qué es lo que mas le gusta, lo que lo motiva a usar la bicicleta?   

Seguridad  

Conveniencia  

Ahorro costos de transporte  

Comodidad  

Salud  

Tiempo  

Disfrute  

Flexibilidad  

Cuidado del medio ambiente  

Estatus social  

11. ¿Qué es lo que menos le gusta, lo que lo desmotiva usar la bicicleta?   

Inseguridad  

Inconveniencia  

Falta de infraestructura  

Estado de la infraestructura  

Poca flexibilidad (parqueadero)  

Tiempo  

Poco disfrute  

Calidad del aire  
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Clima  

Condiciones de la bicicleta  

Acoso  

Otro  

 12. ¿Cuáles eran las razones por las que antes no usaba/ consideraba la 

bicicleta? 

 

13. ¿Por qué la bicicleta eléctrica y no otro vehículo? 

 Scooter o bicicleta convencional.  

 

 ¿Que tantas personas de su círculo cercano usan bicicleta eléctrica?  

Familia  

Amigos  

Compañeros de trabajo  

14. ¿Como lo perciben los demás por usar bicicleta eléctrica?  

Aspectos positivos  

Aspectos negativos  

15. ¿Le ha recomendado/prestado la bicicleta a alguien?, ¿cuáles son las 

razones por las que la gente no la usa más?  

 

Estatus del carro/moto  

Incomodidad  

Seguridad vial y personal  

Inconveniencia  

Costo  

Estado físico   

Falta de infraestructura  

Topografía  

Otros  

16. ¿Conoce a alguien que estuviera dispuesto a participar de esta entrevista?  
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Annex 2. List of experts interviewed  

%Interview 

date 

Sector Participant code Position and background 

07.10.2020 

11.11.2020 

NGO MUB Co-founder and project director 

Fundación Mas Urbano. 

11.10.2020 

19.12.2020 

Public Sector MMS  Active Mobility Director. Medellin 

Mobility Secretary. 

11.10.2020 Public Sector LC-URB Medellin Local Councillor. Urban 

planner. 

16.10.2020 Public Sector AMVA-WTP Planes MES (WTP) Coordinador. 

AMVA. 

19.10.2020 

07.12.2020 

Public Sector LC-UNP Senior advisor in Medellin Local 

Council. University Professor. 

30.10.2020 E-bike industry RET-1 E-bikes importer and retailer. 

05.11.2020 NGO NUMO Senior Advisor. New Urban Mobility 

Alliance (NUMO). 

06.11.2020 NGO WRI Senior Advisor. World Resources 

Institute (WRI). 

06.11.2020 E-bike industry RET-2 E-bikes importer and retailer. 

07.11.2020 E-bike industry SPFF-2 Operations coordinator. Start-up 

involved in the provision of shared 

mobility for companies. 

12.11.2020 Public sector AMVA-LEG Senior Legal Advisor in public 

transportation- AMVA. 

21.11.2020 E-bike industry EBS-OP Co-founder of e-bike sharing start-up. 

25.11.2020 Private sector PR-UNV Private university with its own e-bike 

sharing system for their affiliates. 

04.12.2020 Private sector ING-P Engineering professor. Transportation 

researcher. 

16.12.2020 Private sector PR-COMP Private university with own e-bike 

sharing system for their affiliates. 

16.12.2020 E-bike industry SPPF- 1 Sales coordinator. Start-up involved in 

e-bikes manufacturing and mobility 

services (shared e-bikes) for companies. 

* Interview was not further transcribed and coded 
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Annex 3. Interview protocol for the e-bike industry  

PREGUNTAS NOTAS 

1. ¿Qué hacen la empresa?, ¿cómo nace la empresa?  

¿Hace cuanto tiempo?  

2. ¿Que producto ofrecen? ¿Cuál es el tipo de producto estándar que 

más venden? 

 

Tipo de batería, que rango  

Potencia  

Velocidad  

Costo  

3. ¿Qué ventajas tiene para las personas una bicicleta como medio de 

transporte frente a otros medios? ¿Y en particular al vehículo individual? 

 

Tiempo   

Costo  

Otros  

4. ¿Cuál es el segmento del mercado al que se dirigen? ¿Cuál son los 

perfiles de los clientes?  

 

Edad  

Género  

Ingresos  

¿Se cambian de qué modo?  

¿Para qué tipo de viajes?  

5. ¿Como se ha venido creciendo el negocio?  

¿Las ventas han crecido?  

¿Es rentable?  

Percepción frente a la competencia  

Cluster (accesorios, repuestos…)  

Economía de escala para bajar costos  

¿Qué oportunidades?  

¿Qué desafíos?  

6. ¿Como promueven el uso de la bicicleta eléctrica?  

Ferias  

Test rides  

Tienda  

Convenios empresas  

Referencias personales  
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7. ¿Qué servicios postventa o adicionales ofrecen?  

Mantenimiento  

Seguro  

Repuestos  

Cambio de batería   

8. ¿Qué opinión frente a las dinámicas externas que afectan la 

adopción? 

 

Impuestos  

Legislación  

Infraestructura  

Financiación   

Planes MES  

9. ¿Que desafíos u oportunidades trajo la pandemia?  

 

Annex 4. Interview protocol for private companies with e-bike sharing systems 

PREGUNTAS NOTAS 

1. ¿Qué papel juegan las empresas como _________en la promoción de 

la movilidad sostenible?  

 

Responsabilidad social empresarial  

Imagen de la empresa  

Cumplimiento del plan MES  

Bienestar de los colaboradores  

2.¿Me podría dar una breve descripción de cómo funciona el programa 

de bicicletas compartidas? ¿Por qué bicicletas eléctricas? 

 

¿Por qué se creó? ¿Cuál es su importancia?  

¿Desde cuándo existe? ¿Cómo funciona el préstamo?  

¿Qué tipo de bicicletas se usan? ¿Cuántas?  

¿Cuáles son los costos? (adquisición de bicicletas, mantenimiento…)  

3. Dentro de _______, ¿quiénes son los usuarios de la bicicleta eléctrica?  

Perfil de trabajador  

¿Qué tipos de viaje realizan en bicicleta eléctrica?  

¿Transición a bicicleta privada?  

¿Primera experiencia con bicicleta eléctrica?  

4. ¿Cómo fue el proceso para incentivar a los colaboradores a usar la 

bicicleta? cuáles fueron (y son) los mayores oportunidades y desafíos? 
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La infraestructura  

El tipo de viaje  

Los hábitos  

5. Aparte de la voluntad de las personas, ¿cuáles han sido los desafíos 

externos en la promoción de la bicicleta eléctrica como medio de 

transporte? 

 

Seguridad  

Infraestructura  

6. ¿Qué otros programas se articulan/complementan con el programa 

de bicicletas eléctricas compartidas? 

 

Caravanas  

Pedagogías  

Subsidios o créditos para compra  

7. ¿Qué desafíos existen a nivel de gestión y gobernanza para la 

expansión del programa? 

 

Coordinación entre entidades  

Distribuidor de bicicletas  

Comportamiento y uso de las bicicletas  

8. ¿Qué balance hace del programa de bicicletas compartidas, cual ha 

sido su real impacto dentro de los objetivos planteados? 

 

9. ¿Cuáles eran las metas e indicadores, se han cumplido? ¿Que se 

podría mejorar? 

 

10. ¿Qué cambios trajo la pandemia en el funcionamiento de las 

bicicletas compartidas ¿Cuáles son las oportunidades y desafíos a 

futuro? 

 

 


