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Indian Institute of Technology Bombay (IIT Bombay) is one of
qnéZT sU nl RWZRT ZnU&Z&xkoaxZinU U
known for its excellence in engineering, science, and
interdisciplinary studies. The Institute adopts a research -driven
and problem -solving approach to address complex societal
challenges through collaborations with government, industry, and
civil society. At IIT Bombay, the Department of Energy Science and
Engineering (DESE) and the Centre for Technology Alternatives
for Rural Areas (CTARA) both focus on contributing to developing
scalable, impact -oriented solutions within the broad areas of
clean energy, sustainable livelihoods, and development.

Efficiency Services Limited (EESL) is a Super Energy Service
Company (ESCO), which enables consumers, industries, and
governments to effect ively manage their energy needs through
energy-RUUZNZRn& &RNYNIG=ZGZRUx¥y LLeé
largest energy efficiency portfolio across sectors like lighting,
buildings, industry, electric mobility, smart metering, agriculture,
etc.,atanenoomZ o U UNT GRy LLé¥sU RnRIT G)
saved India over 47 billion kwWh of energy annually while reducing
36.5 million tonnes of carbon emissions. Founded in 2009, EESL is
promoted by the Ministry of Power, Government of India, as a Joint
Ventur e of four reputed public - sector undertakings NTPC Limited,
Power Finance Corporation Limited, REC Limited, and
POWERGRID Corporation of India Limited. EESL focuses on
solution -driven innovation without taking support from any
subsidy from the Government

Convergence Energy Services Limited (CESL) is a green energy -
focused venture of the EESL Group owned by central public sector
undertakings under the Ministry of Power, New and Renewable
Energy. It offers interventions that solve multiple gap areas in the
energy ecosystem by amalgamating seemingly independent
sectors such as electricity, transport, home appliances, and
introducing models for adaptation at scale through government
partnerships and innovative financing such as carbon markets.



The Sustainable Transport for Rural Entrepreneurs through Electric Bicycles (STREE)
project was designed by EESL & CESLto address a critical barrier to rural and peri -urban
a>WRnNns U RNZInZIWZnNimited ahdrrelidbie mebidity n .dn many rural and peri -
urban areas, women engaged in agriculture, small businesses, Self -Help Group (SHG)-
linked work, and service activities face high travel time and costs, physical strain, and
dependence on others. The p roject was implemented across four states - Bihar, Madhya
Pradesh, Andhra Pradesh and Kerala, covering 1,800 selected beneficiaries , with the e -
bicycles distributed in a phased manner between January and July 2025.

The impact assessment followed a mixed -method approach, combining quantitative
surveys and qualitative insights, with baseline data collected prior to distribution and
endline data collected around six months after the women received the e  -bicycles. A tota |
of 1,214 beneficiaries were surveyed at both baseline and endline . Across the four states,
78% (i.e. 947 of the surveyed beneficiaries) reported using the e -bicycle, indicating
substantial adoption within a relatively short period. Findings presented he re are based
on this group of 947 users of the e-bicycle.

The shift to e -bicycles reduced dependence on conventional modes of transport and
improved travel efficiency |, resulting in significant time savings , a major strength of the
intervention. Overall, 72% of the users reported saving time after shifting to e -bicycle
travel. These savings were used for a mix of productive and household purposes, including
income -generating work, family care, household responsibilities, and rest.

The findings also point t o significant livelihood and economic gains . The e-bicycle mainly
helped women strengthen and expand existing livelihood activities by enabling more
frequent travel, easier access to markets and customers, and improved work efficiency.
Across the four stat es, around 48% of the users reported an increase in monthly income
after receiving the e -bicycle. In addition, 60% of the users reported savings in travel costs
withan T ARTT GR WXIna&VYGl & lInMAibhay, B59%di the users: eeported zero

monthly travel expenditure at endline , indicating a significant shift away from paid
transport for many users . Further, 73% of the users experienced an average rise in
income U Hamwhileda" T RnZi &@R6 1T YZGYRI T ARTReseR ZnNT RT (

savings &incomeincrease aRT R QUR6 UZT YZQURYZIG6 RInNRNURU; NYZCG
needs, future savings, or reinvestment into livelihoods.

Accesstoe-nZNT NGRU YT U GR6 @& NGRIT ZWnl ZARWRN&U Zn nR
well-being across states. Across the sample, the share of users reporting comfortable or

very comfortable travel increased substantially (reaching about 65 N85% at endline across

states), while reports of discomfort declined sharply. Physical stress from travel also

reduced significantly , with the share of users reporting no physical stress rising to  60%-

99% across locations , compared to very low levels at baseline. Similarly, those reporting

no emotional stress increased to around 84 %-93%, indicating a strong decline i n travel -

related anxiety after access to the e -bicycle.



Alongside these, most users report high confidence in riding independently, and
cumulatively 42% reported that their use of e -bicycles has generated curiosity or interest
within the community , suggesting growing social acceptance and visibility of this mobility
solution.

The use of e-bicycles also has clear environmental benefits . Across the 1,389 tracked e -

bicycles, the beneficiaries collectively travelled over 13 lakh kilometres during the study

period. This resulted in an estimated Ee &XnnRU =0 nNiinIn 6Z2Z=1Z6R nm
avoided compared to equivalent travel by petrol scooters. This is equivalent to the annual

carbon sequestration potential of about 2,143 mature trees .

Taken together, the findings show that the STREE project has demonstrated the value of
cargo e-bicycles as a practical, low -cost, and gender -responsive mobility solution  for
rural and peri -urban women. The strongest effects are visible in improved mobility,
reduced travel expenditure, better time management, expanded livelihood efficiency, and
enhanced confidence.

Looking ahead, the findings suggest that cargo e -bicycles can serve as an effective
mobility enabler for women engaged in livelihood activities, parti  cularly when embedded
within the existing SHG ecosystems. Strengthening future interventions will require
building on this institutional foundation by expanding beyond the SHG networks into
diverse livelihood segments based on mobility needs, along withim  proved user orientation
and refresher training. This pilot study has proven the potential of e -bicycles in various
capacity and have a high potential for scale using programmatic approach

vi
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FOREWORD

Advancing inclusive and sustainable rural development remains a central priority of the
Ministry of Rural Development, Government of India. Over the past decade, the Ministry’s
programmes have focused on strengthening livelihoods, building resilient community
institutions and expanding economic opportunities across rural India, with women’s
empowerment at the centre of this transformation.

Through the Deendayal Antyodaya Yojana — National Rural Livelihoods Mission, millions of
women organized in Self-Help Groups are today driving enterprise, strengthening household
incomes and contributing meaningfully to local economic systems. Enabling these women
entrepreneurs with reliable and affordable mobility can significantly enhance their productivity,
expand their market access and unlock new livelihood opportunities.

The STREE: “Sustainable Transport for Rural Entrepreneurs through Electric bicycles” initiative
provides encouraging evidence of how innovative mobility solutions can complement rural
livelihood programmes. By enabling improved access, reducing travel constraints and
supporting productive economic activities, the initiative has demonstrated the transformative
potential of clean micromobility solutions in strengthening women-led livelihoods and local
enterprise ecosystems.

At the same time, the relatively high upfront cost of electric micromobility solutions remains a
significant barrier to wider adoption, particularly for women-led self-help groups and rural
entrepreneurs. Addressing this challenge will require coordinated efforts across concerned
ministries, financial institutions and market stakeholders to lower acquisition costs and
strengthen the supporting ecosystem. Such convergence will be critical in unlocking the full
potential of electric micromobility and accelerating its adoption in rural and peri-urban India.

The insights presented in this report offer valuable guidance for integrating innovative mobility
solutions within rural development programmes. As India advances its journey towards
inclusive growth, initiatives such as STREE demonstrate how practical, locally relevant
innovations can contribute meaningfully to strengthening rural livelihoods and expanding

economic participation,
[Shanesh%%r M
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FOREWORD

India’s transition towards sustainable and energy-efficient mobility is gaining strong momentum
as the country advances its commitments on climate action and inclusive development. While
large-scale electrification of transport remains central to this transition, electric micromobility
solutions such as e-bicycles offer an important opportunity to address everyday mobility
challenges in rural and peri-urban areas, where reliable and affordable last-mile transport
remains limited.

At Convergence Energy Services Limited (CESL), we are committed to advancing clean mobility
through demand aggregation, cost-effective technology deployment and ecosystem
development. The STREE initiative—Sustainable Transport for Rural Entrepreneurs
through Electric Bicycles—reflects this approach by exploring the potential of electric
micromobility as a practical, scalable & livelihood-linked mobility solution for rural
communities.

Implemented in collaboration with the Ministry of Rural Development, the STREE pilot has
demonstrated how electric cargo bicycles can function not merely as a mobility solution, but
as a productive economic asset for women associated with Self-Help Groups. By improving
access to markets and services, reducing travel time and physical drudgery, and lowering mobility
costs, the intervention has enabled women to enhance productivity, expand livelihood
opportunities and participate more actively in local economic systems.

This impact assessment report captures key learnings from the pilot and highlights the potential
of electric micromobility to support women-led livelihoods, strengthen last-mile connectivity
and advance clean mobility in rural India. As India continues to expand its clean mobility
ecosystem, initiatives such as STREE demonstrate that the future of sustainable transport
must extend beyond urban centres and reach the everyday mobility needs of rural India.
By integrating clean mobility with livelihood generation and inclusive development, electric
micromobility solutions have the potential to unlock a new paradigm of innovative, people-
centric, climate-aligned mobility solutions. It will also help women becoming self-reliant in

rural areas.
(Akhilesh Kumar Dixit)
CEO EESL & CESL
DIURe SIafesy: FELats, Ugd #ifils, T smgamier Corporate Office: EESL, 1st Fioor, The IKON Tower, FC-24 C, Film City,
elaz, vwefl - 24 2fi, fisew <), Aaee 16 T, dliegr- Sector 16A, Noida - 201301, Uttar Pradesh
201301, 3T G2l
Fu: 0120-6541600 Contact: 0120-6541600

REGISTERED OFFICE: EESL. Ground Floor, Core - IIl, SCOPE Compilex, 7 Lodhi Road, New Delni - 110003

CIN: U40200DL2009PLC196789 | GSTIN: 09AACCE4248H1ZM
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Beneficiary from Andhra Pradesh




Mobility plays a crucial role in enabling economic participation, particularly for
rural women engaged in small -scale trade, services, and home -based
enterprises. However, in many rural p arts of India, access to affordable and
reliable transport remains limited. Women often face mobility constraints due

to inadequate transport infrastructure, safety concerns, household
responsibilities, and dependence on other family members for travel. Th ese
challenges restrict access to markets, financial services, and livelihood
opportunities while increasing the time and physical effort required for daily
travel. Addressing these constraints is therefore essential for strengthening
rural livelihoods and Rn YT nNZnd aXWRnsU RNInZIWZN
the need for affordable solutions that meet short -distance mobility needs in
rural and semi -urban areas while supporting cleaner transport transitions.

1.1 Background

A pre-feasibility assessment was undertaken by Convergence Energy Services
Limited (CESL) between March and June 2023 to examine the potential of
electric bicycles as a mobility solution for short -distance travel in rural and
semi-urban areas. Field visits were conducted in Raipur (Chhattisgarh),
Lucknow (Uttar Pradesh), Nalanda (Bihar), and Thiruvananthapuram (Kerala)
to understand travel patterns, trip duration, transport expenditure, and mobility
constraints among potential users such as Anganwadi worker s, Accredited
Social Health Activist (ASHA) workers, and women associated with Self -Help
Groups (SHGs). This was followed by a detailed survey and demonstration
exercise conducted by CESL, in collaboration with the Council on Energy,
Environment and Water (CEEW) and the Energy Management Centre (EMC) of
Kerala at Manikkal Gram Panchayat. Three models of e -cycles were tested by
women workers to assess their suitability for daily work  -related travel.

The assessment found that many women travelled 5N15 km dail y for work ,
often relying on limited or costly transport options. Around 70N75% of
participants reported that e  -bicycles could reduce fatigue and improve work
efficiency , indicating strong acceptance of the technology. The study also
showed that e -bicycles and low -speed e-mopeds could be 56N70% cheaper
than conventional motorised alternatives in terms of total cost of ownership,
although the upfront purchase cost remained a barrier. The findings highlighted
significant potential demand for e -bicycles among women workers and SHG
members and indicated that cargo e -bicycles could be particularly suitable for
livelihood -related mobility. These insights formed the basis for designing the
Sustainable Transport for Rural Entrepreneurs through Electric Bicycles
(STREE) initiative (Ghosh et al., 2024).




1.2 STREE Project Overview

The Sustainable Transport for Rural Entrepreneurs through Electric Bicycles
(STREE) project was launched as a pilot initiative to examine how access to
cargo e-bicycles could improve mobility and livelihood outcomes for
Entrepreneurs in rural and peri -urban India.

SHG women were specifically chosen as the target group for the STREE pilot
as they represent one of the most powerful and deeply embedded grassroots
institutions created under the National Rural Livelihoods Mission, with an
unparalleled ability to reach the last mile. Beyond being financial collectives,
SHGs function as vibrant social and economic networks that enable women to
engage in livelihood activities, access credit, and participate in community  -level
decision-making.

Their structured ecosystem n comprising community cadres, federations, and
well -established institutional | inkagesn provides a ready platform for
introducing transformative interventions at scale. In the context of the STREE
initiative, SHG women are uniquely positioned to leverage electric bicycles not
just as a mobility solution, but as an income -enhancing ass et that expands their
access to markets, services, and livelihood opportunities.

Their existing engagement in activities such as agriculture, livestock
management, financial services, and micro -enterprises makes mobility a critical
enabler of productivity and income growth. Furthermore, the collective nature
of SHGs supports peer learning, adoption, and risk -sharing, which significantly
enhances the scalability and sustainability of such interventions. This makes
SHGs not only ideal target group but also e ffective agents of change for driving
the adoption of clean, livelihood -linked mobility solutions across rural India.

The STREE project envisions empowering the rural economy, especially the
rural women, by enabling access to clean and affordable mobility through
electric bicycles, thereby expanding livelihood opportunities, enhancing
independence, and contributing to low -carbon last - mile mobility.

The project was designed with the following objectives:

LnYT nNZnd EZ3XWRRN Jdimprofenatddss & liable and
affordable mobility so lutions for rural women engaged in livelihood
activities.

Strengthening Livelihood Opportunities: ~ To enable women to access
markets, services, and institutions more efficiently by reducing travel
time and transport costs.

Promoting Clean and Inclusive  Mobility: To encourage the adoption of
environmentally sustainable mobility solutions while strengthening
aXWRNsU RNInzZWZN nll &ZNZnl &ZZn 116

nnt



The initiative aligns with several Sustainable Development Goals (SDGs)
particularly those related t o poverty reduction, gender equality, decent work
and economic growth, clean energy, and climate action.

ND GOOD HEALTH
POVERTY AND WELL-BEING

GENDER
EQUALITY

8 DEGENT WORK AND CLIMATE
ECONDMIC GROWTH ACTION

& 4

1.2.2 Scope

The STREE project was implemented across four states N Bihar, Madhya
Pradesh, Andhra Pradesh, Kerala, focusing on selected districts within each
state as shown in Figure 1. In Bihar, the intervention covered the districts of
Patna Sadar, Muzaffarpur, and Vaishali. In Andhra Pradesh, implementation
was carried out in the Kuppam constituency, while in Madhya Pradesh the
project was concentrated in Sehore district. In Kerala, beneficiaries were
distributed across all blocks in the districts of Palakkad an d Kannur.

In all the four states, beneficiaries were selected by the respective state
implementing agencies based on defined eligibility criteria. These included
being an active member of a SHG, below the age of 40, engaged in a
livelihood activity, and capable of riding a bicycle . Beneficiaries were also
required to possess valid identification documents and a functional bank
account to facilitate programme participation.

The distribution of cargo e -bicycles was carried out in a phased manner
between January and July 2025. Alongside this process, beneficiaries were
supported through training sessions and provided with instructional manual s
and video s, enabling them to adopt and effectively use the e -bicycles.



Figure 1: Geographical coverage of STREE project

STREE

1800 E-Bicycles in total

600 - Kerala (KL)

500 - Bihar (BR)

400 - Andhra Pradesh (AP)
300 - Madhya Pradesh (MP)



1.3 Methodologyfor Impact Assessment

The impact assessment of the STREE project was undertaken at the state level
to evaluate outcomes associated with the sustained use of cargo e -bicycles
among SHG women. The study was conducted in three phases: baseline
(before distribution), midline (three months after distribution), and endline (six
months after distribution). The impact assessment was undertaken to evaluate
outcomes associated with sustained use of cargo e -bicycles among SHG
women.

This phased approach enabled documentation of the pre -intervention scenario
and the measurement of short -&@RT W NYT ndRU Zn asWRns(
and related outcomes following access to e -bicycles.

The study focused on the following objectives:

1. Examine changes in mobility patterns and travel mode after  access to
e-bicycles.

2. Analyse impacts on livelihoods, income, and travel -related expenditure.

3. Understand changes in well -being, mobility confidence, and social
perceptions.

The study adopted a mixed - method approach , combining quantitative surveys
with qual itative insights to capture both measurable outcomes and lived
experiences of beneficiaries . Table 1 summarises the number of beneficiaries
surveyed for impact assessment of the project across the four states.

Table 1: Beneficiary coverage for impact assessment phases

The impact
assessment tracked
1,214 beneficiaries
for a period of six
months to evaluate
changes in mobility,
livelihood
engagement, and
well-being.

. Phase 1: 50
Bihar 500 Phase 2: 450 212
Phase 1: 200
MBI 300 249
Pradesh Phase 2: 100
Andhra Phase 1: 300
Pradesh = Phase 2: 100 £
Phase 1: 250
Kerala 600 Phase 2- 350 426
Total 1,800 1,800 1,214

To ensure structured and comparable analysis across states, an impact
indicator matrix was developed to track key dimensions of change associated

G



with e -bicycle adoption. The matrix draws on data from the baseline, midline,
and endline phases and includes indicators related to mobility access, travel
patterns, livelihood engagement, financial savings, and social outcomes. This
analytical framework, illustrated in  Figure 2, enables consistent interpretation
of programme effects across different implementation contexts while also
allowing state -level variations to be examined . The detailed indicator matrix
used for the assessment is provided in Annexure |I.

BASELINE - PRE DISTRIBUTION
Conducted before e-bicycle distribution

Focus Areas:

Mobility patterns | Income & occupation | Travel
costs | Time & stress | Safety perceptions

Analytical Framework

Across all phases, data were captured digitally
and analyzed using structured indicator matrices
that align with socio-economic and
environmental domains.

MIDLINE FGDs and monitoring visits added contextual
Phase I: Surveyed women who received e-bicycles insights — highlighting shifts in confidence,
earlier, conducted ~2-2.5 months after distribution. fo independence, and the social perception of
Phase II: Surveyed the second batch of beneficiaries N

Sl 3 e women’s mobility.
after a similar interval following their distribution. Y

ENDLINE

The endline survey, scheduled 2.5-3 months after

midline completion il ~
Focus: Usage continuity | Income growth | = @

Empowerment indicators | Avoided CO, estimates

The subsequent sections of the report present insights from the impact
assessment of the STREE project. The next section reviews relevant literature
on gendered mobility barriers, e -bicycle adoption, and the role of SHG
ecosystems in enabling mobility -based empowerment. This is followed by an
analysis of quantitative findings and case studies from the project states,
culminating in a discussion of key insights and recommendations for future
scaling.



E-Bicycle Experienced
Global and Indian

2.1 Gendered Barriers to Mobility and
Livelihood Access

Gender-inclusive development must address not only disparities in income,

health, and education but also structural barriers @Y1 & NInUe&l T :

spatial access to opportunities. Mobility functions as a critical enabling
condition for economic participat ion, time autonomy, and decision -making

power. Inmany ruralandlow -Zn N WR NIna&Rl &0; asWRns!

transport infrastructure, safety concerns, household responsibilities, and

GRN6RT nZT WU &YT & T RoGI &R a IWkny2011)nji |

Empirical evidence demonstrates that improved connectivity has a
6Z2U0nl znjzl @Z3nl @R nzU0zZ&ZAR RUURND& Il
Desai, & Vanneman (2019) show that access to roads and frequent bus
services significantly increases non -agricultural employment, with stronger
impacts for women than men. However, the benefits of physical infrastructure
are amplified only in contexts where gender norms are suppo rtive. This
underscores that mobility is not purely an infrastructural issue; it is embedded
within social and cultural systems.

Similar patterns are documented in Sub -Saharan Africa. Bamberger & Davis
(2001) show that women disproportionately shoulder transport  -intensive tasks
such as carrying agri cultural produce, water, and fuelwood, yet often face
limited access to Intermediate Means of Transport (IMTs) . The authors note
that even when transport assets are introduced through development
interventions, intra -household power dynamics may result in  men assuming
control over them. This underscores that transport programs without explicit
gender safeguards risk reproducing existing inequalities rather than alleviating
them.

Across contexts, mobility constraints restrict women to informal, low  -return, or
home-based work, thereby reinforcing economic dependency and limiting
upward mobility. Addressing mobility, therefore, is not merely about reducing
travel time; it is about expanding economic capability and spatial freedom

2.2Mobility Independencea nd Wo me n
Empowerment

While large -scale infrastructure investments are essential, emerging literature
suggests that individual mobility solutions , such as women -specific transport
programs, can directly address gendered barriers of affordability, autono my,
and safety .

Mobility is not just
about movement, it
deter mi nes
access to work,
markets, and
economic
independence.

Previous rural EV
pilots demonstrate
that providing electric
two-wheelers to
women entrepreneurs
reduces fuel costs
that previously
consumed 20%-40%
of household income.

n

NA



The 1993 Pudukottai cycling initiative in Tamil Nadu demonstrated how

NZIGGRN&ZAR NI NGZnG &1 1TZnZnd TRNInUZGoeT R6 axzWRnsU 1
Although framed as a literacy campaign, its transformative effect lay in

normalisingwome ns U Zn6RnNRN6Rn& WZnZGZ& Tné6 NYI GGRNGZnda |
(Ahmed, 2024) . Importantly, the intervention revealed that mobility is socio -

political, it shifts power relations within households and communities.

<ZYT 1 sU anticB¥likd @ycle Yojana further illustrates the structural

impact of mobility tools. The program increased grade 9 enrolment by 30 N32%

and reduced the gender gap by 40% , particularly in villages located more than

3 km from secondary schools (Prakash & Muralidharan, 2013; Singh, 2023) .

<RV Iné R6oNIT &Z3iny &YR UNYRWR UYZU&R6
independent movement.
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Evidence from Zambia shows similar outcomes. A randomised controlled trial

found that prov iding bicycles reduced commute time by 35%, lowered
TnURn&RRZUW ni Ad" ) 1 néfficabyandasplraidRs (Biafa] GUs URGU
Garcia-Hernandez, Narula, & Prakash, 2022) . These findings reinforce that

even low -cost mobilit y tools can catalyse durable behavioural change when

paired with supportive infrastructure.

Electric mobility pilots are beginning to extend this logic to livelihood contexts.

The SEWA-NRDC-SIDBI rural EV pilot in Gujarat and Rajasthan provided

electric tw o-wheelers to women entrepreneurs, many of whom previously

spent 20 N40% of household income on fuel. Participants reported improved

efficiency, greater carrying capacity, and enhanced self -esteem (NRDC, 2024).

Similarly, MobilZ &7 Ux1 | Udovkerdd sidycle thFiaEelin Zimbabwe

ZWnl AR6 a>XWRnsU TNNRUU & WiTerRaU; YRI GaYNITRy 1
unpaid labour burdens (Rodriguez, 2020) . In Uganda, the AFricroozE initiative

demonstrated how electrified bicycles, paired with decentralised solar charging

infrastructure, can challenge gendered transport hierarchies  (Katesi, 2022) .

These experiences demonstrate that individual mobility solutions can play an

important role in addressing gendered mobility constraints and supporting
aXWRnsU RNInIWZN nil &ZNZnl @Z3iny | TaRARIT}
suggests that the success of e -bicycle initiatives depends on several enabling

conditions related to infrastructure, policy environment, affordability, and

social acceptance . The key factors influencing e -bicycle adoption identified in

global literature are summarised in Table 2.
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Table 2: Factors influencing success in e -bicycle adoption globally

Countries with strong cycling ecosystems such as
the Netherlands and Germany demonstrate that

Infrastructure . . . (Fishman & Cherry,
safe cycling lanes, traffic integration, and
Support oS S . 2016)
supportive infrastructure play a critical role in
enabling widespread e -cycle adoption.
In China, rapid adoption of e -bicycles has been
Regulatory attrlbute(_j_to favourable r_eg_qlatory treatment, (Weinert, Ma, &
and Urban affordability, and compatibility with dense urban Cherry, 2007)
Compatibility  travel patterns where short -distance mobility is Y
common.
Affordability Flscal incentives and supportive policy frameworl_<s
in European markets have accelerated the adoption -
and : o . . (IEA, 2023; Fishman
. . of electric mobility technologies by reducing
Financing . . & Cherry, 2016)
. purchase barriers and encouraging uptake across
Mechanisms :
income groups.
In contexts where cycling is socially normalised, e -
Cultural . " . .
cycles are viewed as legitimate mobility tools rather  (Fishman & Cherry,
Acceptance s . .
. than inferior substitutes for motor vehicles, 2016)
of Cycling A .
facilitating smoother adoption.
Policy Alignment of electric mobility policies with broader
Alignment climate and sustainable transport strategies (IEA, 2023)
with Climate strengthens market signals and supports wider ’
Goals adoption of e -mobility technologies.

User-Centric
Design and
Ease of Use

Survey evidence from North America indicates that
e-bicycles expand cycling participation among
women and older adults and those who may find
conventional cycling physically demanding,
highlighting the importance of ease of use and
reduced physical strain.

(MacArthur, Dill, &

Person, 2018)

2.3India Context: Adoption and Limitations
of E-Bicycles

qné6Z1l sU &I TnlzZ&Zs3in

®>allé

RGRN&lI ZN WZInZGZa&

policy frameworks aimed at promoting cleaner transport technologies. The
National Electric Mobility Mission Plan established the long -term vision for
electric mobility adoption while strengthening domestic manufacturing

Y1 o
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capabilities (NEMMP, 2020). This was followed by the FAME (Faster Adoption
and Manufacturing of Electric Vehicles) scheme, which provides demand -side
incentives to promote electric two -wheelers, three -wheelers, buses, and
charging infrastructure (FAME Phase-1l Scheme, 2025 ). More recently, the PM
E-DRIVE scheme (2024) has been introduced to accelerate electric vehicle
deployment and expand charging infrastructure while further supporting
domestic manufacturing (PM E-DRIVE, 2024).

While these initiatives have played an important role in promoting electric
mobility, they largely focus on motorised electric vehicles. Low -speed electric
bicycles, particularly cargo e-bicycles suited for short -distance mobility, remain
largely outside the direct scope of these incentive programmes.

Academic research on e -bicycle adoption in India is still emerging but indicates
growing interest in the technology. Studies suggest that  adoption intentions are
influenced by perceived usefulness, environmental awareness, and the reduced
physical effort required compared to conventional bicycles  (Zabiulla, Sahu, &
Majumdar, 2025) . These characteristics make e -bicycles particularly suitable
for short -distance travel where conventional cycling may be physically
demanding.

At the same time, several barriers to adoption have been identified . Limited
awareness of e -bicycle technology and uncertainty regarding performanc e
and reliability can slow uptake among potential users (Arning, Silva, & Kaths,
2023) . Safety concerns in mixed traffic conditions and the absence of dedicated
cycling infrastructure further discourage regular use  option (Fishman & Cherry,
2016).

Social and behavioural factors further shape adoption patterns. Studies
examining behavioural intentions toward e -bike use note that social influence
and perceptions of technology usefulness play an import ant role in shaping
willingness to adopt new mobility technologies  (Gumasing, 2025) . In addition,
research examining social and cultural influences on e -bicycle adoption
highlights that environmental attitudes and perceptions o f sustainability
benefits can encourage interest in e -bicycles as a mobility alternative (Abbas,
Iftikhar, & Liu, 2025) .

2.4Leveraging SHG Ecosystems for Mobiliy
Based Empowerment

qnéZl sU &l e rdpmdsenis dieedt the largest platforms for  rural

a>WRNs U NI GGRIBIEGYL dkiérid | baydnd nmicrofinance; they foster

leadership, social capital, and market integration. Rout & Mishra  (2025) show

that SHG participat Z=n Zn %6 Z0YT RnYInNDRU aXWRnsU RNInzZWZN
mobility by expanding market engagement and confidence. Similarly, Kumar et

al., (2021) RWnjYT UZUR &YR ZWnxzl &l nNR 0 1GZne€Znid UINZIG
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tangible suppol @& U7l W ZWnGRWRn&Zni [ GRNNZRU;, Zn Uo Uel
engagement.

However, participation barriers persist for women facing time poverty,
caregiving burdens, or low literacy . SHGs expand agency but do not
automatically resolve spatial constraints. Mobility t hus emerges as a
complementary enabling factor: without reliable transport, training, market
linkages, and financial inclusion cannot translate into sustained livelihood
expansion.

This positions SHGs as natural institutional anchors for mobility -based

interventions. When mobility assets are embedded within collective
ecosystems, they can benefit from peer support, accountability, and shared
learning.

2.5Conceptual Positioning

Across global and Indian contexts, the literature demonstrates that mobility
interventions succeed when infrastructural support, affordability, institutional
embedding, and social acceptance align. Mobility, particularly for rural women,

is not merely physical move ment; it represents capability expansion (Uteng,
2011). Three interlinked propositions emerge from existing research. First,
physical connectivity alone is insufficient without parallel shifts in gender norms
and intra -household power relations. Second, individual mobility tools such as
bicycles and e-bicycles can generate measurable gains in time efficiency,
market access, and confidence when appropriately designed and supported.
Third, institutional ecosystems, such as SHGs, play a crucial role in sustaining

T 6Zn&Zzny nZl W GZUZnd asWRnsU WZInZGZaiy 1n6 nl RAR
households.

Within this framework, e -cycles are not sim ply transport devices. They operate
at the intersection of gender equity, livelihood diversification, climate
transition , and rural economic restructuring . When supported by reliable
service systems, inclusive financing, and gender -sensitive planning, e -cycles
can transform spatial access into sustained economic participation. This
conceptual foundation positions the STREE intervention as a mobility -enabled
livelihood strategy rather than a standalone asset distribution programme.

11
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This chapter presents consolidated quantitative insights on the adoption and
usage of e-bicycles, changes in mobility and travel behaviour, livelihood
expansion, and economic outcomes across states . The quantitative analysis in
this chapter is based on beneficiaries with comparable information at both
baseline and endline stages.

3.1Sociodemographic Profile of the
Beneficiaries

The intervention reached women primarily in their livelihood -active years

across the four participating states. Across states, most of the beneficiaries fall

withinthe26 NEZ T RTI T Us TGR TTniGRy azZaY GZWZ&R6 1 Rnl RURnN &
(18N25 years) cohorts. This indicates strong engagement with economically

active women at a stage of high work and family responsibility.

Educational attainmen t across the four states is centred around secondary
schooling (Class 9N12), which forms the largest share. Bihar and Andhra
Pradesh also have notable representation across primary and higher education
levels; Madhya Pradesh is more concentrated in seconda ry schooling; while
Kerala has a relatively higher share of women with higher education.

Taken together, the programme has reached predominantly working -age
women, most of whom have completed secondary education. This profile
situates the intervention amon g economically active women where livelihood
support can generate tangible household -level impact.

3.2 Adoption of Ebicycle

Adoption of e -bicycles by women in their day -to-day activities was assessed
to evaluate the extent of programme uptake and integration into routine
mobility. Survey-based questions were administered to beneficiaries, beginning
with whether they use the e -bicycle, followed by indicators to gauge the level
of adoption, including frequency of use, purpose of use, and identification of the
primary user. Further to this, direct observations were conducted during
monitoring visits. The detailed analysis is presented in the subsequent sections.

TheeenZNT NGR a4l U Zne&l 69NR6 TU Tn TUUR& &I Ul RniaYFR
livelihood access. Adoption is defined here as the use of the e -bicycle by the
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beneficiaries, and varies across states, as seen in Table 3. In Bihar, 7 9% of the
surveyed beneficiaries reported using the e-bicycle, while adoption is 87% in
Madhya Pradesh , 58% in An dhra Pradesh , and 88% in Kerala amongst the
surveyed beneficiaries. Across the four states, 78% of the surveyed
beneficiaries reported using the e -bicycle, indicating widespread adoption.

Table 3: Adoption of e -bicycles

Bihar 212 167 79%
Madhya Pradesh 249 216 87%
Andhra Pradesh 327 191 58%
Kerala 426 373 88%
Total 1,214 947 78%

* A user is any beneficiary who herself uses the e -bicycle, regardless of whether it is
shared within the household. The remaining who do not use the e -bicycle themselves
are classified as non -users, even if the e-bicycle is used by other household members.

Subsequent analysis of the impact of the e -bicycle is based exclusively on
data from these users (n = 947).

Among those who use d the e-bicycle, patterns differ in terms of who uses it
most frequently within the household. For this assessment, the  primary user
refers to the household member who uses the e  -bicycle most frequently for

regular travel . In Madhya Pradesh , 80% of the beneficiaries identified Beyond direct use by
themselves as the primary user. In Andhra Pradesh , while only 39% reported women, the ebicycle
being the primary user, the remaining beneficiaries still used the e -bicycle, functions as a shared
though other household members such as children or spouses used it more household asset,

generating broader
mobility benefits
across all states.

frequently . InKerala, 71% of beneficiaries identified themselves as the primary
user, indicating strong individual control over the asset. In  Bihar, primary -user
data was not directly captured. These findings suggest that while the asset is
primarily intendedfor a X WRns U WXnZGZ&lj} Zn Wit YIoQURYIG6U Z&
to broader household mobility needs .

3.2.2Frequencyand Primary Purposeof E-bicycle Usage

Patterns of e -bicycle usage vary across states, reflecting differences in mobility
needs, distances travelled, an d integration into daily routines. In Bihar, Andhra
Pradesh and Madhya Pradesh, usage is frequent and routine, with a large
majority of beneficiaries reporting use more than three days a week, indicating

14



strong adoption among active users (7 9% in Bihar, 86% in Madhya Pradesh ,
and 90% in Andhra Pradesh). Kerala shows a moderate usage (49%) for more
than three days a week . Taken together, across the four states , 71% of
beneficiaries reported using the e -bicycle for more than three days a week ,
indicating regu lar usage. Of the total users, 82% reported that they primarily
used the e-bicycle for travelling to work or attending SHG meetings; state  -wise
percentages of the same are presented in Figure 3.

Figure 3: State -wise percentage of women using the e -bicycle primarily
for traveling to work or attending SHG meetings

3 73% ’ ‘ 91% ’ ‘ 94% ’ 68% ’ g
The ebicycle is used

Bihar Madhya Pradesh  Andhra Pradesh Kerala by 82%_ Of_ the
beneficiaries for

travelling to work or
for attending SHG
meetings.

Apart from work -related travel, beneficiaries also use the e-bicycle for a range
of everyday mobility needs such as household errands, visits to local markets,
taking children to school, travelling to nearby religious places and health related
visits. These patterns indicate that the e -bicycle is integrated into r outine daily
activities beyond livelihood purposes.

3.3Impact on Travel Patterns

After the adoption of e-bicycles, the analysis now examines how sustained use
has translated into changes in mobility patterns. This section examines the

impactonwomenbenefici | T ZRUs &I T ARG njl @&RT mUvokNT =00 &asz 67 WR
specific mobility and broader, general travel behaviour.

3.3.1 Shift in Primary Mode of Travelfor Work

A comparison of baseline and endline data shows a shift in modes of travel for
work following the introd uction of the e -bicycle across states. Note that at
baseline, beneficiaries may have relied on multiple modes of transport;
therefore, they could be represented across more than one category in  Figure
4 where state -wise patterns of the transition are shown .

In Bihar, dependence on auto -rickshaws drops sharply from 71% at baseline
to 21 % at endline , as 74% of the beneficiaries report using e -bicycles for work
travel. In Madhya Pradesh , reliance on walking declines from 44 % to 12%,
with 70% of beneficiaries using e -bicycles for work travel at endline. In - Andhra
Pradesh , walking for work travel reduces substantially from 57% at b aseline
to 7% at endline , as 80% of beneficiaries use e -bicycles for work travel. In
Kerala, the shift is more moderate, with walking declining from 22 % to 13%
and auto -rickshaw use from 14% to 5%, while 48% of beneficiaries use e -
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bicycles for work travel at endline , possibly due to a relatively well -established
public transport system .

[72] .
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Overall, a strong shift is observed from conventional modes of transport
toward e -bicycles across the four states, with the extent of the shift depending
upon the existing transport infrastructure and the baseline mobility patterns.

Beyond work -related travel, beneficiaries also use the e -bicycle for a range of
everyday mobility needs. Local market visits emerge as the most prominent
non-work use, accounting for 60% of such trips in Bihar, 44% in Madhya
Pradesh, 40% in Andhra Pradesh, and 64% in Kerala . The e-bicycle is also
used for visits to institutions such as banks, post offices, and government
offices. Additionally, women also reported using the e -bicycle for taking
children to school, visiting religious or cultural places, and occasional health -
related travel.

Thus, the findings indicate thatthee -n ZNT NGR RI @Rn6 U0 asWRnsU WZInZGZea&l
livelihoods by supporting routine errands and access to essential ser vices
within their local areas.

Use of the e-bicycle results in noticeable time savings across states, though the
magnitude and use of saved time vary depending on travel distances and
livelihood contexts. As women shift ed from walking or relying on shared
transport to using the e -bicycle, travel for routine activities became faster and
more predictable. Having access to their own means of mobility allows
beneficiaries to travel directly to destinations and better manage  their daily
schedules.
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Out of the total users, a majority of the beneficiaries report ed saving travel time ,
with 76% in Bihar, 85% in Madhya Pradesh, 97% in Andhra Pradesh, and 50%
in Kerala . Figure 5 presents the distribution of time saved among beneficiar ies
who reported time savings.

14% 46% 20% 22%
0,
43% e > 80% 78%
Bihar Madhya Pradesh Andhra Pradesh Kerala
@ Above 60 min { 30-60 min Upto 30 min

Beneficiaries reported using the time saved from faster travel in a variety of
ways, depending on livelihoo d priorities and household responsibilities. In
Bihar , the most prominent use is spending more time with children or family
(84%). In Madhya Pradesh , beneficiaries most frequently report spending
more time with children or family (42 %). In Andhra Pradesh (85%), and
Kerala (46%) , the largest share report ed spending more time on work a nd
income -related activities . In addition to these dominant uses, beneficiaries
across states also report allocating saved time to activities such as household
errands, visiti ng family members, attending community meetings, and pursuing
income-generating activities.

Overall, 72% of beneficiaries report ed saving travel time after shifting to e -
bicycle travel. Beneficiaries commonly use this saved time for income-
generating activ ities and spending more time with their families . These
findings indicate that while the e -bicycle improves travel efficiency across
contexts, the benefits extend beyond reduced travel time, enabling different
forms of livelihood intensification, well -being, and social participation
depending on local realities.

3.4Impact on Livelihoods

This section examines key aspects of NnRnRUZNZT T ZRUs GZ.
patterns, with a focus on the nature of occupations, engagement in income -
generating activities, and selected indicators related to work routines  based on
self-reported information .

The occupational p rofile of beneficiaries at the time of the endline reflected

variations in livelihood engagement across the intervention states , as shown in
Table 4. In Bihar, all beneficiaries were SHG members and were also engaged
in small business activities , with some also involved in private employment. In
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Andhra Pradesh , women were largely engaged in agriculture  alongside small
business activities. In Kerala and Madhya Pradesh, livelihoods were strongly
linked to particip ation in SHGs, often combined with small businesses or other
income -generating work. Overall, the profiles indicated that many beneficiaries
managed multiple livelihood activities alongside t heir participation in SHGs,
providing the context within which the e -bicycle supported expansion of work
activities.

The enterprise profile of the beneficiaries engaged in business activities
provides insight into the types of income -generating work undert aken across
states. Table 4 illustrates the diversity of enterprises pursued by the
beneficiaries.

In Bihar, enterprise engagement is highly diverse, with beneficiaries involved in

a range of small -scale livelihood activities such as food processing, packa ging,
retail trade, mushroom cultivation and sales, service provision, and other home -
based micro -enterprises. Women are also engaged in Jeevika initiatives such
as Didi ki Rasoi and Didi ka Adhikar Kendra , reflecting the variety of community -
linked and in dividual livelihood activities undertaken by SHG members. In
Madhya Pradesh, women are primarily engaged in retail and service -based
enterprises such as grocery stores, tailoring, and beauty parlours. In Andhra
Pradesh, enterprises are largely linked to lo cal demand and agricultural
ecosystems, with activities such as milk collection and delivery, grocery [/ kirana
stores, and sewing or tailoring being prominent. In  Kerala, enterprises are more
service and processing oriented, with food -related businesses an d tailoring
forming a substantial share alongside grocery stores.

Table 4: Various businesses that are run by women beneficiaries

Sewing and Tailoring BEEe s | B v 25%
General/ Grocery/ Kirana Store % I 33% |' 20% | 15%
Fruit / Vegetable seller Ij,4% D 6% [| 2% 1%
Fancy Store/ Clothing Store I] 8% | 17% I:| 7% 5%
Cosmetic and beauty parlour |:| 6% 22%| 0% 4%
Food serivces / Bakery E 7% D 6% D 5% 37%
Milk Collection and Delivery E 5% uh% - 27% 1%
Flower Selling 0% [ 5% 0%
Other [l 6% [ | 8% [l 2% 13%

Across states, the enterprise profiles reflect varied livelihood contexts rather
than a single business model. Retail and tailoring activities appear across all
four states, while other enterprises such as milk collection, bakery units, beauty
services, or fresh produce vending vary depending on local opportunities and
market conditions.
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This section examines changes in the nature of work reported by women
beneficiaries six months after receiving the e -bicycle, highlighting how
improved mobility influenced their engagement with liveli hood activities. In
Bihar, changes are mainly linked to expansion of existing businesses (33 %)
and improved access to markets and customers (9%). In Madhya Pradesh ,
multiple livelihood changes are reported, particularly increased SHG -related
work (5 4%), along with smaller shares reporting new businesses (13%) and
delivery -based work (12%). In Andhra Pradesh , the most prominent change is
increased engagement in agricultural work (61%), while 17 % of beneficiaries
report starting small businesses such as tailoring or grocery shops. In Kerala,
changes are concentrated in SHG-related activities (2 3%) and delivery -based
services using the e -bicycle (20 %). Figure 6 gives the consolidated values for
all four states for the changes in livelihood activities since receiving the e -
bicycle.

New customers added Bl 4%
Started a new small business Il 7%
Took up more agricultural work N 13%
Delivery-based services using e-cycle I 11%
Increased SHG-related work ~ IEEEEGNG—G—G 21%
Improved access to existing customers I 41%

Change in livelihood
activities

0% 15% 30% 45%
Percentage of beneficiaries

These findings demonstrate that the e -bicycle has primarily enabled the
expansion and strengthening of existing livelihood activities in all four states .
Improved mobility allows women to travel more frequently for work, access
markets and customers with g reater ease, and operate their enterprises more
efficiently.

This suggests that the e-bicycle has functioned primarily as an enabling asset
&Yl & Uonjnzi &0 asWRnsU InGzZZndG aziegy
potential to act as an important catalyst for occ upational shifts among more
beneficiaries .

As the intervention provided cargo e -bicycles designed to carry goods,
beneficiaries were asked about the typical weight transported during work -
related travel to understand how the asset supports livelihood activities.
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Across all the four states, the majority of beneficiaries reported carrying  up to
10 kg, including everyday items such as handbags, registers, or small quantities
of products for sale or delivery , as seen in Figure 7. The goods transported
typically included cosmetics, plant saplings, vegetables, dairy cans, spices,

and other household items . This pattern is visible acros s states, with 90% of
beneficiaries in Bihar, 66% in Madhya Pradesh, 62% in A ndhra Pradesh, and
98% in Kerala carrying loads up to 10 kg.

Andhra Pradesh also shows a notable share (27%) carrying 11 N20 kg is
mostly linked to agricultural and allied activities related needs . A smaller
proportion of beneficiaries reported carrying loads above 20 kg, particularly in
Madhya Pradesh (1 7%) and Andhra Pradesh (1 2%), suggesting that in some
contexts the e -bicycle supports livelihood activities that involve transporting
relatively larger quantities of goods.

Figure 7: Load carried during travel on e -bicycle
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Across the four states, 82% of beneficiaries reported carrying loads of up to
10 kg, while 12% carried between 11 and 20 kg , and 6% reported carrying
loads above 20 kg . These findings indicate that the cargo e -bicycle primarily
facilitates transport of small to moderate quantities assoc iated with
everyday livelihood activities , with heavier usage varying depending on local
work patterns.

3.5Economic Outcomes

This section presents findings related to individual income of women, travel -
related expenditure, and savings on travel and fuel as reported by beneficiaries
six months after receiving the e -bicycle. It also examines patterns in household
spending on travel, pr oviding an overview of economic aspects linked to
mobility and work -related activities.

3.5.1Change in Individual Income

Six months after receiving the e -bicycle, beneficiaries report noticeable changes
in their income levels. The distribution of monthly income across states shows
an upward shift six months after beneficiaries received the e  -bicycle.

20

48% of women
reported an increase
in their monthly
income, of which
around 73%
experienced an
averageincrease of
3,517.



In Bihar, the share of beneficiaries in higher income brackets increases, with

@YZUR RBDOQuOG ZZ2Z 1 Z U Z natibasdling th 31245 4t endline,

andthose RT T nZnd WITR &YIn wdyZz2z AmpleRinelzZnd U7 W a" &3
in the lowest income  (32% at baseline to 9% at endline forincome uptoH AZ Z Z n

category is also observed, indicating movement to higher categories.  In Madhya

Pradesh, thereisaslightshiU& @z al il 6 Ne®RZEZ) ZARZWR niTnerRa mll zw
42% to 44%), indicating modest income growth.

In Andhra Pradesh and Kerala , the share of beneficiaries earning more than
H8,000 per month increases substantially (Andhra Pradesh: 2 3% to 51%;
Kerala: 30% to 46%), alongside a decline in the lowest income categories. These
shifts in income levels, as shown in Figure 8, correspond wit h the expansion of
livelihood activities enabled by improved mobility through the e -bicycle.

Figure 8: Individual -level income change between baseline and endline
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Overall, across the four states, 48% of women reported an increase in their
monthly income , indicating improved earning opportunities associated with
better mobility. Among those reporting an increa se, 73% experienced an
TARTT GR T ZURwhie 23%rappreed & higher average increase of
H8,064.

The overall upward shift in income distribution suggests a positive income
trajectory, with enhanced mobility through the e -bicycle contributing to
expanded earning opportunities.

35% of beneficiaries
in Bihar reduced their

3.5.2 Change in Travel Expenditure
The distribution of monthly travel expenditure shows notable shifts between monthly travel
baseline and endline, with many beneficiaries reporting reduced spending after expenditure to zero

receiving the e-bicycle (see Figure 9). In Bihar, the share of beneficiaries | /(€ eceiving the e
reporting zero travel expenditure increased from 0% at  the baseline to 35% at bicycle.
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the endline, as they wer e no longer dependent on paid transport since using the
e-bicycle. In Madhya Pradesh, the most prominent change is the de crease in
beneficiaries spending above H AZ Z Z njR1 23W3anbé&sélinerto 10% at
endline), indicating a shift from higher expenditure brackets to lower travel
costs.

In Andhra Pradesh also the largest movement is the decline in the decrease in

beneficiaries spending above H AZ Z Z njR1 27t>=anbasgélinerjo 13% at

endline), reflecting reduced t ravel expenditure among a substantial share of

beneficiaries. In Kerala, the most significant change is the sharp reduction in

the highest expenditure category mWZT R @&VYIn Hay 2ZZWpataYZNY U1 GGU UI
baseline to none at endline , indicating a clear decl ine in high travel cost.

] Figure 9: Individual -level travel expenditure change
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The results indicate a clear net reduction in travel expenses at the individual
level, with a substantially larger proportion of beneficiaries moving toward
lower expenditure than toward higher expenditure over the intervention period.

Monthly Savings in Travel E xpenditure

The use of e-bicycles has resulted in notable savings in travel expenditure
across all four states. The bar chart in Figure 10 presents the monthly individual
travel savings among beneficiaries whose travel expenditure decreased
between baseline and endline. These savings are calculated using the midpoint

estimation method, wherein each travel expense slab was assigned a On an average, 600

representative midpoint value, and the difference between estimated baseline of beneficiaries

and endline expenditure was computed at the individual level. reported savings in
travel costs, with an

In Bihar, a substantial share of women in  Bihar (74%) reporte d reduced travel average monthly

expenditure after receiving the e -bicycle with an average monthly saving of saving of 1,356 per

Hz) Z8a nRIT MaiRh Braesh, 6 3% of beneficiaries reported reduced person.
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travel R1 nfRné Z&o 1 Ry 182 Rdr Imbrithn ger pergop. An  Andhra
Pradesh, 41% of beneficiaries reported reduced travel expenditure, with an
average saving of H z J epkmmonth, while in Kerala, 60% of beneficiaries
reported reduced travel RT nfRn6Z&ol Ry TARI T (GZnd nzy EOA nRI WZIna&Y

The state -wise distribution of travel savings is illustrated in Figure 10, showing
the percentage of beneficiaries reporting savings across different expenditure
slabs. These percentages in the figure are calculated only among those
beneficiaries who reported savings in travel expenditure . Overall, 60%
beneficiaries reported savings in travel expenditure of H z )} Gaop an average
across the four states.

Figure 10: Monthly individual savings on travel expenses
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Use of Savings from Travel Expenses

The reported uses of travel savings among beneficiaries who experienced a

reduction in travel expenditure are presented in Figure 11. Beneficiaries report
using savings from reduced travel costs for a range of household and livelihood -
related needs. Across states, the most common use is for household expenses ,
reported by 51% in Bihar, 52 % in Madhya Pradesh, 90% of beneficiaries in Travel savings are
Andhr a Pradesh and 35% in Kerala . being directly

L . . . . L. .| reinvestedinto core .
! UonU&l ne&ezZl G UYII R I GUX 1 GGzZINI &RU U I 6

welfare, with up to
health expenses. Savings are also used for household needs, business or work 90% of beneficiaries
activities, and other purposes. Some beneficiaries report setting aside sa vings

prioritizing daily
for the future or for e -bicycle care and maintenance. household needs.
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The above patterns indicate that savings generated through reduced travel
costs are largely reinvested in household well -being and livelihood -related
priorities.

3.6Impact on Wellbeing indicators

+Y¥YZU URN&ZIn RITWZRRU NYT nkeird and gociah RN RUZNZT 1T ZRUs

experiences associated with improved e -mobility. It focuses on travel -related
comfort, stress, confidence, and time pressure, along with family and

NZWWonZal T RUNInURU @sbicgeB.WRNsU oUR U &YR

The analysis draws on beneficiary -reported responses to capture both
individual -level well -being outcomes and shifts in social perception following
sustai ned use of the e -bicycles.

Beneficiaries report substantial improvements in travel comfort after receiving
e-bicycles across all states as seen in Figure 12. In Bihar, share of beneficiaries

I RnjZITZWWis isdedvel BdRegsed from 18% to 75%. In Madhya Pradesh,
theproportiZn 1T RnjZT &ZndG sNIWUZT30%io6s. @i 1 AF
gn !'né6YITT RIT6ERUYy @YR UYTTR T RNzl @8m
at baseline to 86% at endline. Kerala shows a similar shift, with beneficiaries

T RNzZT @Znld sNZWUZIT @IMndR s iaafdhsigidi3% to B7%6W U
alongside a sharp reduction in discomfort.
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Figure 12: Increase in c omfort levels due to e-bicycles
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experience following access to e -bicycles.

3.6.2Physical Stress

Physical strain associated with daily travel shows a clear  decline across states
after the introduction of the e -bicycle as seen in Figure 13. In Bihar, the share
of beneficiaries reporting no physical stress increases from 1% at baseline to
60% at endline, while those experiencing stress often or always decline sharply

Beneficiaries in

from 48% to 1%. In Madhya Pradesh , the share of beneficiaries reporting no Andhra Pradesh
physical stress rise from 7% to 86%, accompanied by a steep reduction in reporting they
frequent stress. In Andhra Pradesh , improvements are even more pronounced, "never" experience
with the share reporting never experiencing physical stress increasing from travelrelated
19% to 97%. Kerala also shows a positive s hift, with the share reporting no physical stress
physical stress rising from 13% to 62%, alongside a substantial decline in surged from 19% at
frequent stress. baseline to 97% at
endline.

Figure 13: Physical stress caused from travel at baseline vs endline
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This reduction in physical stress is likely associated with the shift away from
earlier travel patterns that involved walking long distances, travelling in
crowded buses or shared autos, changing vehicles during trips, or waiting
for transport.

The availability of a self -operated e-bicycle has made daily travel less
physically demanding and more convenient for many beneficiaries

Improved mobility through the e -bicycle has significantly reduced travel -related
emotional stress a mong beneficiaries across states as seen in Figure 14. In
Bihar, emotional stress related to travel shows a substantial improvement, with
beneficiaries reporting never experiencing stress increasing from 4% at
baseline to 37% at endline, while those reporting stress often or always
decline sharply from 53% to 3%. In Madhya Pradesh, the improvement is even
more pronounced, with the share reporting never experiencing stress rising
from 24% to 86%, alongside a sharp reduction in frequent stress. In Andhra
Pradesh, beneficiaries reporting never experiencing stress increase from 53%
to 93%, indicating a strong shift toward more comfortable travel experiences
Kerala also shows a positive change, with the share reporting  no emotional
stress rising from 59% to 83%, accompanied by a decline in frequent stress.

Baseline Endline Baseline Endline

Never | 4% Never 37% Never 24% Never 86%
Rarely | 2% Rarely 47% Rarely 17% Rarely =~ 7%
Sometimes 41% Sometimes  13% Sometimes 7% Sometimes 4%
Often 29% Often = 2% Often 42% Often 2%
Always 24% Always 1% Always 11% Always
go o gF oo de df g o dp g dr de g gp g0 g ¢ e ge g g0 g df e
SHRCRS SRS GRS S0 S S
Bihar Madhya Pradesh
Baseline Endline Baseline Endline
Never 59% Never 62% Never 53% Never 93%
Rarely 24% u Rarely 13% Rarely 10% \J Rarely | 7%
Sometimes 4% Sometimes  18% Sometimes [14% Sometimes
Often 12% Often | 5% Often | 20% Often
Always |19 Always 1% Always | 3% Always
go ge o do de de g do o g0 d° do de
g° §\B "Sd@n?ew "pd@%@)ﬂ&e‘@ Qd@\lodﬂwc)ﬂ%@\“ﬁ\z&d@bgﬂe\co\“ STE AP S O § LSS P @Q
Kerala Andhra Pradesh

The above trends indicate that there is a clear reduction in travel -related
emotional stress across all states following the introduction of e -bicycles. This
shift is likely driven by increased independence in mobility, reduced reliance

on external transport, and greater predictability in travel time.

This sub-section reports the changes in the nRnRUZNZT T ZRUs NInUZ&6RNN
travelling independently and the nature of family and community responses to
their use of the e -bicycle.
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Everyday Empowerment Through Mobility

For many beneficiaries, le arning to ride and regularly using the e-bicycle
marked an important personal milestone. What began as a mobility
intervention gradually translated into greater con fidence in travelling
independently, managing daily responsibilities, and participating more actively

in work and community life.

As seen in Figure 15, in Bihar, 50% of the beneficiaries report ed very high
confidence and another 35% reported moderate confidence, indicating that
most beneficiaries have become confident using the e-bicycle for their daily
travel. In Madhya Pradesh , confidence levels were particularly strong, with
74% beneficiaries who reported very high confidence in riding. Similarly, in
Andhra Pradesh a large majority (84%) reported very high confidence and
almost none indicating very low confidence. In Kerala as well, more than half
the beneficiaries (66%) reported very high confidence in riding the e -bicycle.

Figure 15: Confidence in riding the e -bicycle
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Overall, across states, most beneficiaries reported high levels of confidence in
riding the e -bicycle. Beyond riding confidence, beneficiaries also report several
personal changes after using the e -bicycle as shown in Figure 16. As this was
a multiple -response question, beneficiaries could choose more than one option,
and the percentages reflect how many reported each change.

Many beneficiaries report ed feeling more confident travelling alone , being able
to reach more places independently, and managing their time more
efficiently . Some beneficiaries also mention feeling proud while using the e -
bicycle in public, reflecting a sense of personal achievement and visibility
within the community
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Figure 16: Self-reported changes after receiving e -bicycle across the four
states
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Looking across the states, the pattern suggests that the most immediate
effects of access to e -bicycles are related to confidence, independent
mobility, and everyday convenience, while social recognition and perceived
respect emerge for some groups . The differences in emphasis across locations
reflect how local conditions and social contexts shape the ways in which
mobility improvements are experienced.

Family and community responses to e -bicycle usage

dl WZGYT T né6 NZWWonZal I RUn~jZpityBlds areemrgely = L
positive across states, Zn6ZNT &Znd T Uonjnjzi &ZAR Rt

mobility as seen in Figure 17 and Figure 18. In Bihar, beneficiaries report ed
encouraging responses from family and community members, while a few
others describe neutral responses, suggesting that women travelling
independently for da ily activities is increasingly being accepted within
households and communities.

In Madhya Pradesh, family and community responses were predominantly
supportive, with several beneficiaries noting curiosity from others about the e -
bicycle. In Andhra Pradesh , encouraging responses are particularly strong,
reflecting widespread acceptance of women using e -bicycles for work and daily
travel. Kerala also shows high levels of support, alongside visible curiosity and
interest from family and community members.
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Figure 17: Family response to use of e -bicycle
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. In several

cases, women reported that mobility outside the home had earlier been

restricted or dependent on other

family members. The e -bicycle has enabled

many of them to travel independently for work and daily needs, and in some
households the same cycle is now being used by other family members as well.

s
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legitimate within the household

Figure 18: Community response to use of e -bicycle
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Importantly, across the four states, a substantial proportion of beneficiaries
reported that people around them expressed curiosity or interest in the e -
bicycle. Cumulatively, about 42% of beneficiaries noted that others were

curious about the cycle or ask ed questions about it . This suggests that & = WRn s U
visible use of e -bicycles is not only being accepted

, but is also generating

interest and signalling potential demand for similar mobility solutions within

the communities .

3.7Environmental Impact

The data of total distance travelled using the e
beneficiaries with available readings, resulting in a total sample of

-bicycle was compiled for the
1,389 e-
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bicycles . This exceeds the core analytical sample as it includes extensive GPS -
based records coverin g nearly all e -bicycles in Bihar, along with display -based
readings , where ver available , from both users and non -users in the remaining
three states .

Based on this dataset, the beneficiaries across the four states travelled a total
of 13,05,540 km , with a mean of 938 km and a median of 542 km . State -wise
distribution ( Table 5) shows that Bihar records the highest usage , with some
beneficiaries exceeding 6,000 km , indicating extensive use. Madhya Pradesh
also records relatively high usage. In contrast, Andhra Pradesh and Kerala
show more concentrated distributions at lower kilometre ranges, as reflected in
their mean and median values. In Kerala, usage may have been influenced by
monsoon conditions and terrain constraints, particularly in parts of Kannur
district. These variations reflect differences in travel needs, livelihood activities,
and local conditions across states.

The use of ebicycles
avoided 45tonnes of
CCremissions, which
is equivalent to the
carbon sequestration
potential of 2,143
mature trees.

The recorded distance travelled provides the basis for estimating the
environmental impact associated with the shift from fossil fuel -based
transport to electric bicycles. Emissions were calculated by applying standard
emission factors to the recorded distances and comparing them with emissions
from equivalent travel by pe trol scooters (refer Annexure | | for methodology and
emission fact ors). State -wise figures on avoided emissions and their equivalent
carbon sequestration potential, in terms of number of trees, are presented in
Table 5.

Table 5: State -wise avoided emission estimates based on e -bicycles use

Bihar 490 7,89,749 1,612 1,345 5.0 238
Madhya Pradesh 242 2,39,800 991 701 8.3 394
Andhra Pradesh 255 1,44,544 567 366 4.5 213
Kerala 402 1,29,447 322 206 27.3 1,298
Total 1,389 13,03,540 938 542 45.0 2,143

In @InnRU z0 =w%0

Across the four states, cumulatively, the recorded e -bicycle travel resulted in
approximately z A¥ O @ZznnRU 2 U, whileéquivaler tthierby petdol

scooters would have generated about € 6 ¥ & &3 n n Rbis cBrigspentsto

an RU&Z Wl &R6 T AZZ6T nhNR U Ee dabgtheRdudy> U0 =40
period, equivalent to the annual carbon sequestration potential of

approximately 2,143 mature trees .
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Insights from CaseStudies

The findings from the quantitative analysis demonstrated the changes due to
the introduction of the e -bicycle at the programme level and the scale of those
changes. To understand how these changes occurred in practice, the following
section focuses on qualitative aspect by highlighting individual case studies .
These narratives complement the quantitative results by showing how women
used the e-bicycle in their everyday work, how delivery practices and decision -
making evolved, and how similar constraints led to different livelihood
outcomes. Together, the case studies provide a grounded view of the
mechanisms thro ugh which the e -bicycle translated aggregate gains into lived
improvements.

4.1Bihar: Independent Doo#to-Door Delivery
and Income Strengthening

Sunita Devi N Muzaffarpur, Bihar

e s

Sunita Devi, a 35-year-old Community Mobiliser
with Jeevika Mission, regularly t ravels within her
cluster to conduct SHG meetings and visit banks and
CLF offices. Alongside her community work, she
manages a small floriculture enterprise, cultivating
marigold flowers for local markets. Earlier, travelling
to fields and work locations d epended on auto -
ITzZneuvyYrau i &YR TAT ZGIn
motorcycle, which often limited her ability to manage
cultivation in plots located farther from home

After receiving the e -bicycle, Sunita began using it
for both her SHG responsibilities and f arm-related
travel. The improved mobility enabled her to lease
additional farmland located at a greater distance,
allowing her to expand the area under marigold cultivation and manage her
fields more independently. She shared that with the expanded cultiva tion she
is now targeting seasonal earnings of around  H1 lakh from her flower harvest
something she associates directly with the improved mobility provided by the
e-bicycle. The e-bicycle has become an important asset in supporting her
livelihood activiti es while strengthening her confidence in travelling and
working on her own.

10z" NiR6Za& U0 W GZARGZbyE &Vithel -njT n UZ 2 n

$;7E bicycle | have a sense of ownership as this is the first asset in my
name .R
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4.2Madhya Pradesh: Reduced Dependency
and Household Mobility Support

Sarita N Seku Kheda, Sehore, Madhya Pradesh

Sarita works as a Lakhpati Community X A —
Resource Person and along with it she runs a ¥ INO & e
small Maniyari (cosmetic and bangles) shop. '
Earlier, she depended largely on her husband
to procur e shop supplies from Jawar a small
town near her village. If he was unavailable,
she had to arrange alternative transport,
often waiting one to two hours to find a
vehicle. Travel expenses ranged between

H & ANZ00 per month, including bus fares and
fuelcongel Znho&ZnU aYRn oU

After receiving the e -bicycle, Sarita began
independently travelling to Jawar to purchase
shop inventory and attend meetings. The
need to coordinate with others for mobility
reduced significantly. The e -bicycle is now
shared within the household, to drop children
for school, and by her father -in-law when

required, reducing overall fuel expenditure.
She has travelled 1 ,676 km on the e-bicycle in six months.

T 1My husband used to get things for me. And now | go there (to the
market) myself. Earlier, he had to tell me to get things for the shop.

% If he didn't have time, then | had to wait for him. But now | get
things myself. R

+YR WIU& niealnGR s8¥hé&mmudion iné@dpéndedsly. Stk ndd 1
GznGRIT alz&eU0 UZ1 YRI YoUninésU TAIT ZGInZGZ
herself. Community perception has also shifted, with others observing her
independence and expressing interest in similar cycles. Transpor t savings are

mMRZniG 6Z1 RN&R6 @xali 6 Uoaol R nGIinUy ZnNGodéZni

education .

1 + Y PbicyRle is very helpful, my husband uses the cycle whenever

d’—-‘é he has some work, children also take the cycle to school. And
E)\l whenever | have work, s GG &I ER &@YR DI DGRy sid&
take the cycle to buy items for shop and to also attend the
meetings .R
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4.3Andhra Pradesh: Reducing Physical
Strain and Improving Business Continuity

Neelamma N Chinnakurubulapalle, Andhra Pradesh

Neelamma runs a small grocery (kirana) store and is also engaged in goat
farming. Prior to receiving the e -bicycle, she travelled to the market by walking

and auto. A single market trip took 3 N3.5 hours including travel and
procurement. Auto fares cost approximate G HaZzZZ nRI 1T Xoné el
NRTTGY wWAyZzZZ nRI WIna&Yy w%n 6170 aYRn O
transport modes, she carried goods on her head while walking back, making

daily travel physically exhausting.

njyj T WX n &:

Z
YR NZIoG6 n:

After receiving the e -bicycle, her total market trip time reduced to under two
hours. Travel has become less physically demanding and assured. She now
uses the e-bicycle to procure shop inventory, visit town, attend hospital visits,
and provide emergency home deliveries.

While customer num bers and sales volume have remained largely stable, the

eenZNT NGR YT U ZWnl =AR6 =nRIT&Zinl G RUUZNZRnNNI v éYR
per month in travel expenses, which she reinvests into shop inventory to

improve stock rotation.

1Before | got the cycle, the hard part was going walking, and after

that, doing household errands. | had to run faster to complete my

@ works. After receiving the cycle, | feel free, now | can go faster to
@5‘& NZWnGR&R azXi € T né NZWR mine UlywaeRl} q 6Insa

feels easy and comfort able. | deliver the (shop) items to houses

aYRn Z&sU T n RWRI-OEMODINGCGRGEZnNG &YR R

33



4.4Kerala: Increased Sales through Product
Visibility
Aiswarya N Palakkad, Kerala

Aiswarya is a small entrepreneur who earlier combined SHG  -related work with
sale of handmade products. Before receiving the e -bicycle, her mobility
depended on buses, auto -rickshaws, or walking. Reaching the bus stop itself
required time and effort, and missed buses often meant cancelled trips. As a
result, sales and deliveries w ere planned around transport availability rather
than opportunity.

After receiving the e -bicycle, Aiswarya
began using it as her primary mode of
mobility. Over six months, she has
travelled 2,001 km on the e -bicycle. Her
monthly travel expenses reduced fr om
BT NZAR Hay) ZZZs NREZZA]
OT AZnd YRI TT1Zoné H
This shift reduced dependence on public
transport and gave her greater control
over commute.

The most significant change, however,
was how movement itself became a
source of sales. Carrying products visibly
on the e-bicycle turned routine travel into
an opportunity for interaction and

unplanned purchases.

1Earlier, we used to walk and carry goods in a bag to deliver them.
But now, when | go to the Panchayat office on the cycle, | put the
items in the basket, and when people see it, they ask me what the
% goods are, what the product is, and then they buy it from me.
When we carry it, people on the way, including acquaintances, ask
about it when they see it. So, they ask and buy it | ike that. So, there
YTU nRRn T NYTndiR Zn &YR moUZnRUU~¥R

Alongside this increased visibility, the e -bicycle also gave Aiswarya control over
the timing of her work. She no longer had to plan trips around bus schedules
and could respond immediately tocustom RT1 s U 6 RWI né ¥
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4.5 Summarising the Case Studies

The case narratives reveal recurring patterns in the types of mobility constraints
women faced and the ways in which improved access to transport altered their
daily work and decision -making. Figure 19 summarises these cross-case
patterns, outlining the systemic pre -intervention constraints, the mechanisms
through which the e -bicycle intervened, and the nature of outcomes that
followed .

Figure 19: Summary of case s tudies

CONSTRAINT E-CYCLE INTERVENTION OUTCOME

g Spatial Reduced marginal ¢ Scale enlargement /

(7) Limitations cost of distance LT\ New market access
Time Enabled predictable A" Improved productivity
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Costs transport reinvestment capacity
Household Transfer of control Decision-making
Dependence to the woman independence
Physical Reduced strain & Operational
Burden energy loss stabilization

= [& Distribution Faster last-mile “@° Customer retention
Bottlenecks connectivity 9% &responsiveness
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This chapter discusses the findings from the impact analysis to develop an
integrated understanding of the outcomes of the intervention. It concludes by
outlining key considerations and recommendations for strengthening
programme implementation and guiding the future scale -up of such mobility
interventions.

5.1Discussion

This section reflects on the key patterns emerging from the study findings and
examines their implications for mobility, livelihoods, economic outcomes, and
well -being across the four states.

Quantitative findings show that the e -bicycle has become part of daily mobility
across states, though adoption patterns differ.  Bihar records the highest
cumulative distance travelled , indicating intensive use among a segment of
beneficiaries. Madhya Pradesh shows high adoption and frequent use , with
many reporting daily or near -daily travel. In Andhra Pradesh , overall adoption
is lower, though active users report frequent work -related travel. Kerala shows
more moderate usage , influenced by public transport availability, monsoons,
terrain, and the shorter time gap since distribution.

Qualitative narratives show how the e -bicycle reshaped everyday mobility.
Beneficiaries reported reduced waiting time, less dependence on buses or hired
autos, and greater predictability in travel. The e -bicycle gave users more control
over travel timing and routes. In  Bihar, it often replaced hired auto -rickshaws.
In Madhya Pra desh and Andhra Pradesh , it substituted walking or shared
transport. In Kerala, it largely complemented existing transport options.

Improved mobility enabled beneficiaries to travel more frequently  for work and
reach markets, customers, and suppliers more easily. As a result, many women
were able to operate their enterprises more actively and increase the visibility

of their products and services within local markets. In  Bihar, women engaged
in food processing, retail shops, and Jeevika initiatives such as Didi ki Rasoi and
Didi ka Adhikar Kendra reported improved access to markets and customers. In
Madhya Pradesh , women running grocery shops, tailoring units, and beauty
services used the cycle for p rocurement, deliveries, and SHG -related work. In
Andhra Pradesh , improved mobility supported agricultural activities as well as
services such as milk collection and local deliveries. In  Kerala , beneficiaries used
the e-bicycle to strengthen SHG -linked enterprises, food businesses, and
delivery -based services.
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Overall, improved mobility enabled beneficiaries to  extend delivery areas,
increase work -related travel, and connect with new customers , thereby
expanding the scale and efficiency of their existing livelihood activities. The e -
bicycle therefore functions as a livelihood -enabling asset , strengthening
market access and supporting the growth of small enterprises.

Across states, the introduction of e -bicycles led to noticeable reductions in
travel expenditure. Bihar shows the most visible reduction , with many
beneficiaries reporting zero transport expenditure after shifting away from
hired autos. Madhya Pradesh , Andhra Pradesh , and Kerala also show a clear
shift from higher travel costs to lower e xpenditure brackets, with very few
beneficiaries remaining in the highest travel cost categories .

Income changes are also visible across states, driven by improved market
access, greater work participation, and expanded customer reach enabled by
the e-bicycle. Bihar shows movement out of the lowest income categories ,
while Madhya Pradesh reflects gradual improvements within middle income
bands. Andhra Pradesh and Kerala show stronger growth in higher income
brackets among some beneficiaries.

Economic gains emerged through two main pathways:

1. Reduced travel costs , which improved household cash flow.
2. Increased income opportunities , as better mobility enabled more
frequent work and access to customers and markets.

Time savings are reported across all states, though patterns differ.  Bihar and
Madhya Pradesh show moderate but consistent reductions in daily travel time.
Andhra Pradesh and Kerala show larger shares of beneficiaries reporting
savings of up to thirty minutes per day.

The use of saved time varies by context. In Bihar, time savings are often
absorbed into caregiving and family responsibilities. In Madhya  Pradesh, time
is distributed between family responsibilities and SHG activities. In Andhra
Pradesh, most beneficiaries reinvest saved time in work and income  -generating
activities. In Kerala, a notable share reported using the saved time for rest or
recovery. Qualitative narratives suggest that predictability of travel, rather than
time reduction alone, played a critical role in improving productivity.
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Across all four states, access to the e -bicycle has led to significant
ZWnT ZARWRN &0 Zn -being. UBBneficilries ardp&tGgreater travel
comfort, reduced physical strain, lower emotional stress , and higher confidence
in riding independently as they transitioned from walking or relying on hired
transport to a self -operated mode of mobility.

! nNjl T @ZNoGI T Gl nzZ&l nGR NYIniR ZU &Y
independence. For many beneficiaries, regularly using the e -bicycle represents
an important personal milestone. Women described feeling more capable of
travelling alone, managing their time better, and reaching work, markets, and
institutions without depending on others.

The intervention has also contributed to gradual shifts in social norms. As
women began travelling independently for work and community engagements,

their presence in public spaces became more visible and accepted. Many
beneficiaries reported curiosity and positive reactions from others, signalling
1 azZnd TRNDIGnZ&Zzin U0 asWRnsU WZnZGZe&l | U n3ieay

Together, these changes show that the e -bicycle functions not only as a
mobility asset, but also as a catalyst for greater confidence, autonomy, and
active participation in economic and community life

Usage patterns vary across households. In Bihar, the e -bicycle is often shared

among household members. In Madhya Pradesh and Kerala, beneficiaries more

commonly retain primary control over the asset. In Andhra Pradesh, usage

patterns are mixed, with beneficiaries using the e -bicycle for work while other

family members may also use it occasionally. Even when shared, the e -bicycle

often reduces household transport costs and streng @YRnU a>ZWRnsU WInZGZal
within the household.

Distance data compiled from beneficiaries across the four states indicate
substantial use of e -bicycles, with variations in usage patterns across regions.
Bihar and Madhya Pradesh reflect r elatively higher and more intensive use,
while Andhra Pradesh and Kerala show more concentrated usage at lower
distance ranges, shaped by differences in travel needs, livelihood activities, and
local conditions such as terrain and weather. Based on these t ravel patterns,
emissions from e -bicycle use are lower than those from equivalent travel by

njl
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These avoided emissions are equivalent to the carbon sequestration capacity
of a large number of mature trees, underscoring the environmental benefits of
such interventions .
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5.2 Summary of the Findings

The findings across Bihar, Madhya Pradesh, Andhra Pradesh, and Kerala
show that access to cargo e -bicycles can generate meaningful improvements
in mobility, livelihoods, and well -being within a relatively short period. By
providing a reliable and self -operated mode of transport, the intervention
addresses a critical constra int faced by many workers and service providers in
rural and semi -urban areas, namely limited and inefficient mobility for short -
distance travel.

Across the four states, the e -bicycle enabled beneficiaries to travel more
frequently for work, reach markets and customers more easily, and operate
their livelihood activities with greater efficiency. Reductions in travel time and
transport expenditure also improved household financial flexibility and allowed
beneficiaries to allocate time more effectively betwee n work and personal
responsibilities.

The intervention demonstrates several interlinked outcomes:

Improved mobility and time efficiency , enabling more predictable and
flexible travel for work and daily activities

Strengthened livelihoods , through expanded customer reach, improved
product visibility, and greater efficiency in agriculture, delivery services,
retail, and SHG -linked enterprises

Greater confidence and independence , as beneficiaries are able to
travel and manage work activities more autonomously

Household -level economic benefits , through recurring savings in
transport expenditure and improved access to incom e opportunities
Environmental benefits , through reduced reliance on fossil fuel -based
transport for short -distance mobility

Taken together, the findings suggest that e -bicycles can serve as an effective
micro-mobility solution for a wide range of livelihoo d and service-related
activities in rural and semi -urban contexts. These outcomes highlight the
potential for e -micro-mobility solutions to be integrated more systematically
into livelihood and service delivery ecosystems. The following section therefore
outlines key considerations and recommendations for strengthening
programme implementation and enabling responsible scale -up.

5.3 Way Forward

Field observations, along with quantitative and qualitative findings, indicate
that the programme has delivered significant impact within a short period. At
the same time, achieving large -scale transformative impact will require
stronger financial structuring, institutional integration, and a supportive product
and market ecosystem. This includes improving affordabi lity for end users,
strengthening  manufacturing  ecosystems, and ensuring product
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standardisation. The recommendations below are structured at and policy and
programmatic levels .

Integrating E -bicycles with SHGs and Livelihood Missions

The intervention has demonstrated the value of linking e -bicycle access with
SHG and rural livelihood platforms, which can serve as strong local institutional
anchors for mobility initiatives. This presents a sign ificant opportunity for
scaling, given the presence of over 10 crore women across nearly 90 lakh
SHGs under the National Rural Livelihoods Mission (NRLM) , as per the
Ministry of Rural Development (PIB, 2025), along with large frontline networks
such as over 10 lakh ASHA workers (DoHFW, 2025) and over 13 lakh
Anganwadi workers , as per the Ministry of Women and Child Development
(PIB, 2024). A similar intervention may be considered for postal service and last
mile delivery. Even if demand emerges from just 1% of these networks , the
potential user base would still represent a substantial number of beneficiaries
creating huge impact on inclusiv e development, economy and environment.

Financing Models and Risk Perception

Field insights suggest that many low -income users can afford repayments of

TTZon6 w&ZZ3Z2Z2y NZWnTTTNGR &I NInARna&zZInl G NI NGR
it difficult to make the ful |upfront payment. This indicates the need for financing

mechanisms that align with their repayment capacity. From a financial

ZnU&Z&eo&Z3ns U njRT UnjRN&ZAR) -ihdomé updmaii WZnZGZa&l 100

involve perceived risks related to repayment capaci ty, asset misuse, or
maintenance uncertainty. Addressing both affordability constraints and
institutional concerns requires structured financing models rather than one -
time asset distribution.

Potential approaches include:

Credit-linked procurement: Beneficiaries contribute a small down
payment while the remaining cost is financed through low -interest or
zero-interest loans facilitated by livelihood missions or partner banks or
relevant similar institutions.

Subsidy -plus-loan structures: Partial gov ernment subsidy combined
with institutional credit to reduce upfront costs while ensuring user
ownership.

SHG-based financing: Collective repayment through SHG networks to
reduce perceived credit risk and improve repayment discipline.

Pay-as-you-use or lease models: Monthly instalments aligned with
livelihood income streams to improve affordability.
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CSRNgovernment partnerships: Blended financing where public
subsidy is complemented by philanthropy or CSR contributions aligning
to activities 3 and 10 of schedule VII, section 135 of the Companies Act,
2013 to lower the effective cost for users.

Multi - Agency Coordination for Scaling up

Scaling mobility interventions requires coordinated engagement across
multiple actors, including Government programs and mi ssions under various
ministries, financial institutions, and private sector players such as
manufacturers. At the national level, the Ministry of Rural Development
(MoRD) can serve as a key anchor, given that largest set of target beneficiaries
fall under rural area. State Rural Livelihood Missions (SRLMs) can facilitate
beneficiary identification, training, and monitoring through their networks. The
Ministry of Power, Ministry of Road Transport and Highways, and the
Ministry of Environment , Forest and Clim ate Change can support linkages
with clean energy and e -mobility initiatives.

The Department for Promotion of Industry and Internal Trade (DPIIT) under

the Ministry of Commerce and Industry can enable production -linked
incentives (PLI), support domestic m anufacturing ecosystems, strengthen local
supply chains, and facilitate startup and innovation linkages in the e  -mobility
value chain. This will help in reducing costs over time and ensure reliable
availability of e -bicycles at scale.

Initiatives such as the Rural Technology Action Group (RUTAG) can play a
critical role in testing, validation, and contextual adaptation of technologies for
rural conditions. Financial institutions can develop suitable credit products,
while manufacturers and service providers can ensure reliable after -sales
support. Such coordinated action can help move mobility interventions beyond
pilots toward structured flagship programmes.

Strengthening Beneficiary Targeting  and Accountability

The effectiveness of the intervention depends heavily on whether the e  -bicycle
reaches women with demonstrable mobility constraints that the asset can
realistically address. Selection processes should therefore move beyond basic
eligibility criteria and incorporate verification of work -related travel frequency,
distance patterns, and route suitability. It is also necessary to assess terrain
conditions, road quality, basic user comfort (including overall compatibility and
cycling familiari ty), and willingness of user to transition to e -mobility
alternatives. Cluster -based deployment should also be prioritised by allocating
e-bicycles to multiple women within the same village or SHG cluster

UZWoGa&I nRZoUGYT NIin T R60NRI rdY Rn 3 TUMHIT GIZa) RUZAASRUIRRN snfl = n G

riding in public spaces encouraging women to overcome social barrier.
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Gender-Sensitive Product Design

Feedback across states suggests scope for further design refinements to
RnNYT nNR azZWRnNsU NTWUZT @& T né UogswyinpeBUseof i T RT @RI T 6 3 nj&Z
e-bicycles. While the current design considers several gender -related

constraints, improvements such as lower seat height, wider seating, saree -

friendly frame design, chain covers, footrests for longer rides, reduced weight,

and better horn audibility could further improve rider comfort and confidence in

traffic environment .

As adoption expands, there is also a need for standardisation of e -bicycle
specifications with minimum required certification, ensuring that product
quality, safety, and durability are maintained while keeping the product
affordable for end users.

Stabilising Usage through Service Reliability

As part of the pilot design, the e -bicycle was offered with a three -year warranty
along with periodic service camps conducted by t he manufacturer. Despite
these provisions, unresolved technical issues were frequently cited as a reason
for reduced usage. These challenges appear to stem from multiple factors
including lack of awareness about service camp due to communication gaps,
limited accessibility to the single service location, and the lack of technical
knowledge and repair skills among local cycle repair shops which are quick ly
accessible to beneficiaries. Strengthening the local service ecosystem will
therefore be essential to sustain user confidence and support wider adoption of
the intervention. Operational improvements could include:

Establish clearly communicated escalation pathways in simple local -
language formats to enable users to seek timely support.

Strengthen local repair ecosystems by improving access to
maintenance services and training local cycle repair vendors, including
SHG women, to service e -bicycles.

Establishing reliable spare -part supply chains and authorised repair
points will further strengthen confidenc e in the technology.

Expanding Capacity Building and User Familiarity

Evidence from Bihar highlights the value of structured capacity -building. In the
state, 50 Energy Champions received an intensive four -day hands -on training
in small groups. These traine d champions mobilised demand, facilitated
aggregation, and encouraged active use of e -bicycles, resulting in noticeably
higher usage intensity compared to other states where training programmes
were less rigorous.

User orientation should be strengthened through refresher sessions covering
pedal-assist modes, realistic battery expectations, basic troubleshooting
(battery, charger, display), and safety practices for mixed traffic and uneven
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terrain. Training should extend beyond early adopters to include al | registered
beneficiaries, particularly low -usage or hesitant riders, with hands -on support
where needed.

5.4Concluding Remarks

Taken together, the evidence from this study points to a simple but powerful
insight: when mobility constraints are reduced, a wide range of economic,
social, and personal outcomes begin to shift simultaneously

The e-bicycle, in this context, is not merely a transport asset, but an enabling
infrastructure that connects livelihoods, time use, and agency. The challenge
ahead is no longer to demonstrate value, but to design systems that can deliver

it consistently, affordably, and at scale. Addressing this will require moving
beyond pilot -based approaches toward integrated models that combine
financing, institutional convergence, pr oduct reliability, and local capacity.

As India advances its priorities around inclusive growth and clean energy
transitions, embedding such mobility solutions within existing programmes and
market ecosystems offers a clear and actionable pathway for scale
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