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EXECUTIVE SUMMARY

The Indian bicycle industry is the second largest in the world, catering for 10% of global pro-
duction (AICMA, 2019). However, the industry faces several challenges, and there is immense 
potential to diversify the type of bicycles being produced and increase outreach to interna-
tional markets. There is a need for the introduction of the latest technologies; development 
of institutional facilities for product design, selected processes and testing; networking with 
the international bicycle industry; obtaining global market intelligence; and adoption of 
global best practices and manufacturing processes.  

In such a context, UNIDO implemented a project titled ‘Development and Adoption of Appro-
priate Technologies for Enhancing Productivity in the Indian Bicycle and Bicycle Parts Sec-
tor’1 (January 2017–November 2019), with the support of the Department for Promotion of 
Industry and Internal Trade (DPIIT), Government of India. The project aimed to strengthen 
the capacity and capability of the nodal technical institution, the Research and Development 
Centre for Bicycle and Sewing Machine2 (RDCBSM), as well as two industry associations, the 
All India Cycle Manufacturers’ Association3 (AICMA) and the United Cycle Parts Manufacturers 
Association4 (UCPMA), enabling them to provide better technical and management support 
to manufacturers. The overall goal was to strengthen the global competitive position of the 
Indian bicycle industry. 

The project facilitated comprehensive technical capacity and capability upgrading for the 
RDCBSM and the associations through a combination of soft interventions (including tech-
nology transfer; technical workshops and international study tours; fellowship training pro-
grammes; partnerships with international organizations; and hands-on training programmes) 
and hard interventions (procurement of equipment for the testing facility of the RDCBSM). 
These interventions provided the beneficiary institutions exposure to, and knowledge of, 
best available technologies and best practices across the global bicycle industry, and posi-
tioned them to transfer knowledge and provide enhanced support to manufacturers. 

These programmes were implemented based on an assessment of the baseline scenario, 
i.e. the existing capacities and skills of the RDCBSM and the industry associations, as well 
as the needs of the Indian bicycle industry to build a competitive position in the domes-
tic and global markets. This allowed for the prioritization of key areas for technology trans-
fer and training, including standards and testing, bicycle design, newer materials used in 
bicycles and electric bicycles. Specialised testing equipment was also procured and opera-
tionalised at the RDCBSM under the project. The cornerstone of the project was the involve-
ment of, and collaboration with, international industry experts and leading international 
technical institutions for the various skills-development activities, giving the RDCBSM and 

1 Henceforth referred to as the ‘UNIDO bicycle project’
2 <http://bsrdindia.org/>
3  <http://aicma.org/>
4 <http://www.ucpma.net/index.html>

associations first-hand access to advanced international expertise and facilities. Applying a 
training-of-trainers and learning-by-doing approach, personnel from the beneficiary institu-
tions were trained to enable them to further share these learnings with their peers and effec-
tively guide industry in their operations.

The project interventions resulted in:

»» Enhanced technical expertise of RDCBSM and the associations and their ability to contrib-
ute towards addressing industry-wide challenges

»» 	Strengthening of the RDCBSM’s service portfolio and support to the industry, including 
new testing facilities at the RDCBSM in response to regulatory and export requirements

»» 	Expansion of the RDCBSM’s and the associations’ institutional linkages with international 
technical partners and industry actors

These outcomes are expected to facilitate the adoption of modern manufacturing technologies 
by Indian bicycle and parts manufacturers, improve productivity performance and competi-
tiveness of units and facilitate the inclusion of small and medium units in global value chains. 

This report presents the activities and achievements of the project. The report explains the 
strategy of the project in addressing the identified challenges and the theoretical founda-
tion of the approach adopted. The execution of each activity, the content of the capacity 
building programmes, the relevance of the interventions, and the ensuing benefits to the 
RDCBSM, the AICMA and the UCPMA are also explained. The project’s key achievements 
and lessons learned are then elucidated, along with the findings of the Final Evaluation of 
the project. The report concludes with inferences and ways forward for the target benefi-
ciary institutions and the industry. 

UNIDO’s approach has been to strengthen the target beneficiary institutions by developing 
their critical capacities and enabling them to participate in exchanges with leading national 
and international technical organizations. This has been done with a view to facilitate com-
prehensive inputs to policy formulation in line with global best practices and to offer expert 
handholding to the bicycle manufacturing units by these institutions. The repository of knowl-
edge, enhanced skills and institutional linkages established under the UNIDO project for the 
RDCBSM, the AICMA and the UCPMA can be utilised towards the provision of continued sup-
port to the industry, ultimately building its global competitive position.
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1
Global Bicycle Industry
The global bicycle market is valued at around 
USD 57 billion and is expected to grow to USD 
97 billion by 2029, achieving a compound 
annual growth rate (CAGR) of 5% (Persistence 
Market Research, 2019). The growth potential 
is said to arise from segments such as e-bikes, 
road, mountain terrain bikes (MTB), and chil-
dren’s bicycles.

According to Persistence Market Research 
(Global Market Study on Bicycles, 2018), the 
international bicycle market is driven by cer-
tain key trends

»» Increased demand for sports bicycles, poten-
tially overtaking hybrid bicycles in terms of 
growth rate; moderate expected growth for 
mountain bicycles.

»» Increased penetration of e-bikes as com-
pared to conventional bicycles, in terms of 
both supply and demand.

»» Evolving consumer demographics in devel-
oping economies, driving the sales of mid-
range bicycles, followed by premium-priced 
bicycles.

»» Europe and South East Asia remain important 
markets (with the highest growth rate val-
ues), and potentially sluggish growth in the 
North American market during 2018–2026.

The major drivers of growth for this market 
are: the increasing fitness consciousness 
among people; environmental concerns; traf-
fic congestion; and government programmes 
to promote cycling. Cycles are increasingly 
being accepted as an economical, healthy 
and green mode of transportation, con-
tributing towards efforts to reduce carbon 
footprints. Increasing government support 

OVERVIEW OF THE 
BICYCLE INDUSTRY1
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encouraging the adoption of bicycles and 
the rapid development of dedicated cycling 
infrastructure in developed as well as devel-
oping economies will be critical in increas-
ing cycling penetration and boosting the 
sales of bicycles in the future.

Indian Bicycle Industry 
The Indian bicycle industry produces almost 
17 million bicycles per annum, providing 
employment to almost 1 million people. Val-
ued at approximately USD 1.5 billion, the 
industry is the second largest in the world, 
catering for 10% of global production (AICMA 
2019). The Indian bicycle industry is growing 
at approximately 1.5% and the production of 
bicycles is mainly directed towards domestic 
markets, with exports representing approxi-
mately 8% of the total production. The prod-
uct mix comprises basic roadster category 
bicycles (60%), children’s bicycles (35%) and 
medium-to-high-end bicycles (about 5%). 
Therefore, the nature of the domestic demand 
is mainly from the low-income population, 
making it a price-sensitive industry (TERI). The 
exports also mostly comprise the basic road-
ster bicycle (i.e. low value) segment, directed 
towards developing countries in Africa and 
South Asia. Simultaneously, the domestic 
market is faced with growing competition 
from the import of good-quality, cheaper parts 
and bicycles from countries such as China.

The value chain of the Indian bicycle indus-
try operates on two levels—the small and 
medium-sized enterprises (SMEs) pro-
duce bicycle components and accessories, 
whereas the larger manufacturing units/
original equipment manufacturers (OEMs) 
focus on bicycle assembly and produc-
tion. According to data from the AICMA, 
the industry is dominated by 8 major bicy-
cle-producing companies (controlling 
almost 90% of the market share), medium 
sized manufacturers (contributing 10% of 
the market share) and around 3500–4000 
SMEs producing bicycle components. 

The SMEs, which depend mainly on unskilled 
and semi-skilled workers, have grown over 
time but in an unorganised and informal 
manner and are engaged largely in produc-
ing bicycle components and parts. However, 
the bicycle and parts manufacturing com-
panies, particularly in the small-scale seg-
ment, are losing ground and competitive-
ness in terms of both price and quality. This 
is primarily due to increased competition 
from imports, poor manufacturing practices, 
the continued production of low-end (“tra-
ditional”) bicycles, and the usage of dated 
technology. There has been an increasing 
trend of imported bicycles and parts, with 
imports growing much faster (25%) than the 
exports (10%) of Indian bicycles (TERI, 2014). 

The state of Punjab holds an 80% share in 
India’s bicycle production. The city of Lud-
hiana is the hub for bicycle manufacturing 
in India and the cluster produces almost 
40,000–50,000 bicycles per day (TERI, 2014). 
Government tenders for bicycles constitute 
a major segment of the domestic demand 
for bicycles. These tenders aim at procur-
ing basic, low-cost bicycles for the distribu-
tion of free/subsidised bicycles to low-in-
come sections of society, especially in rural 
areas. States like Bihar, Karnataka, Chhat-
tisgarh, Tamil Nadu, Assam, West Bengal, 
and Kerala have deployed such schemes.

Institutions:
»» The industry is supported by the Research 
and Development Centre for Bicycle and 
Sewing Machine (RDCBSM)—the nodal 
technical agency for the industry, located 
in Ludhiana. Not many countries have 
a dedicated R&D centre for the bicycle 
industry, making this a distinctive char-
acteristic for the Indian bicycle industry. 
The RDCBSM was established as an insti-
tutional support centre to provide various 
facilities to the industrial units, especially 
the small and medium-scale bicycle and 
parts manufacturers, to enable them to 
upgrade themselves and adopt modern 
production and quality control practices. 

»» The industry also has two main industry 
associations—the All India Cycle Manufac-
turers’ Association (AICMA) and the United 
Cycle and Parts Manufacturers (UCPMA). 

There are several key issues that the indus-
try is faced with, including: the limited 
availability of superior raw materials (such 
as aluminium, carbon fibre and titanium); 
the lack of know-how for producing special 
components (such as derailleurs, shifters 
and disk brakes) or manual production pro-
cesses (e.g. in welding); and a lack of R&D 
infrastructure for advanced technologies. 

From a global perspective, the Indian bicycle 
manufacturing industry lacks: 

»» Awareness and knowledge of latest technol-
ogies and innovations

»» Institutional facilities for product design, 
processes and testing as per international 
standards

»» Communication and networks for interac-
tion with the international bicycle industry

»» Global market intelligence for product design 

»» Awareness of issues such as good manufac-
turing practices, specialisation, collaborative 
manufacturing, and branded manufacturing

Overview of the Bicycle Industry

THE INDIAN

BICYCLE 
INDUSTRY

10%
OF THE WORLD 
PRODUCTION 
(2014)

EMPLOYMENT 

≈ 1 MLN
PEOPLE

EXPORT 
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OF THE TOTAL PRODUCTION

60% 
BASIC 
LOW-COST
ROADSTER

35% 
CHILDREN’S 
BICYCLES

5% 
MEDIUM-TO-HIGH-
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MAINLY
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Project at a Glance
Project title
Development and Adoption of Appropriate 
Technologies for Enhancing Productivity in 
the Indian Bicycle and Bicycle Parts Sector 
(Project ID: 160072)

Donor
Department for Promotion of Industry and 
Internal Trade (DPIIT)1, Ministry of Commerce 
and Industry, Government of India

Budget
USD 1,842,465

Start date
01 January 2017

End date
30 November 2019

Duration
35 months

Country
India

Beneficiaries
Research and Development Centre for Bicycle 
and Sewing Machine (RDCBSM)

The All India Cycle Manufacturers’ Association 
(AICMA)

The United Cycle and Parts Manufacturers 
Association (UCPMA)

Thematic areas
Poverty Reduction; Business, Investment, 
Technology

1 Formerly known as the Department of Industrial Policy 
and Promotion (DIPP)

UNIDO BICYCLE 
PROJECT2Technology development and upgrading is critical to 

attaining the stated objectives of the policy. Going up 
the technology ladder is the quickest way to become 

globally competitive and ensure sustained growth 
of the manufacturing sector. This will depend not 

just on the development of indigenous technological 
expertise, but also on the ability to make crucial 

technology acquisitions in the global market. 

	 Excerpt from the National Manufacturing Policy 2011 
Government of India (pg.12)
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Context
The project was developed in response to a 
request from the Director of Commerce and 
Industry, Government of Punjab (dated 07 
August 2012) to the Department for Promo-
tion of Industry and Internal Trade (DPIIT), 
Government of India, for a project interven-
tion by UNIDO (request letter attached as 
Annex I). The structure of the project was 
finalised in consultation with the DPIIT and 
the RDCBSM and was developed in line with 
the National Manufacturing Policy (2011) of 
the Government of India. The project docu-
ment was subsequently signed by the Direc-
tor General, UNIDO and the Joint Secretary, 
DPIIT in 2016. Project implementation began 
in January 2017, upon the release of the first 
tranche of funds.

Objective 
The overall objective of the project was to 
strengthen the global competitive position 
of the Indian bicycle industry. 

Expected Outcomes 
To achieve the project objective, the project 
aimed to bolster the capacity and capabil-
ity of the nodal technical institution—the 
Research and Development Centre for Bicy-
cle and Sewing Machine (RDCBSM)—as well 
as two industry associations—the All India 
Cycle Manufacturers’ Association (AICMA) 
and the United Cycle and Parts Manufactur-
ers Association (UCPMA)—to equip these 
organizations to better assist manufactur-
ers in enhancing their productivity perfor-
mance and enter export markets. These 
organizations would thus become a con-
duit for continued technology transfer to, 
and handholding of, Indian bicycle and 
bicycle parts manufacturers. 

Theoretical Underpinnings 
The search for competitive advantage has 
led to the recognition of innovation as a vital 
ingredient for long-term economic develop-
ment in today’s knowledge-based global 
economy. Innovation is the embodiment, 
combination, or synthesis of knowledge in 
original, relevant, valued new products, pro-
cesses, or services (Luecke & Katz, 2003). 
Innovation processes are recognised to be 
a dynamically non-linear, complex, adaptive 
system and systemic process. It requires 
the production and transfer of knowledge 
through different inputs and interactions 
from and between actors within the system.

All actors are embedded in a wider system of 
innovation. The national system of innova-
tion (NSI) approach acknowledges that inno-
vative processes are influenced and shaped 
by the flows of technology and information 
across government, universities, financial 
institutions and private sector companies. 
Studies have shown that certain structures 
facilitate this creation of new products and 
processes. Flexibility, agility and respon-
siveness are crucial in order to understand, 
adapt and react to the market’s needs in a 
timely fashion (Santos & Hanna, 2009). 

When viewed from the perspective of nodal 
institutions within a system of innovation, 
“systems centrally involve nodal points of 
power or influence and network connec-
tivity between nodes” (Cooke, 2008). In 
this sense, a strong system of innovation 
is dependent on the ability of key nodal 
organizations to innovate, which in turn 
is closely linked to its ability to react to 
its environment. Following this, ‘organiza-
tional innovation’ is closely linked to the 
characteristics an innovative organization 
exhibits (‘organizational design’), as well 
as organizational learning and the organ-
izations’ change and adaption in times of 
changing environments (Lam, 2004). This 
is particularly true for key nodal technical 

institutions such as the RDCBSM and the 
industry associations, which are meant to 
act as a knowledge resource for the indus-
try, providing applied technical solutions to 
industry-wide problems. 

The RDCBSM is the only national-level tech-
nical organization dedicated to the bicycle 
industry. It therefore has a key role to play 
in providing critical support services and 
technology adoption support, especially to 
SMEs, in keeping with the latest develop-
ments in the global bicycle industry. The 
RDCBSM is positioned to be a pivotal plat-
form for the provision of core support ser-
vices to the industry (e.g. testing, bench-
marking, troubleshooting), introducing and 
demonstrating new technologies and pro-
cesses to manufacturers and providing extra 
guidance to small and medium-sized units. 
For this, the institution needs to be con-
stantly abreast of the latest developments, 
maintain constant dialogue with frontrun-
ners in specific technology areas and also 
develop conducive internal structures and 
processes for absorption as well as dissem-
ination of newly acquired knowledge. The 
responsiveness of the majority of the bicy-
cle industry rests on the RDCBSM’s ability to 
provide key and timely technical input and 
guidance on process/equipment modifica-
tions combined with the techno-economic 
feasibility analyses of sustaining these 
upgrades. The industry associations play an 
important role in facilitating this process, 
by advocating the needs and interests of 
the industry and supporting the on-ground 
adoption of new technologies among mem-
ber companies and vendor networks.  

The global bicycle industry is moving 
towards modern, automated production and 
assembly practices, lighter, stronger mate-
rials, advanced designs and different types 
of bicycle models. Recognising the role that 
the RDCBSM and the industry associations 
would need to play in ensuring the Indian 
bicycle industry’s alignment with global 

practices in these areas, the capacity build-
ing programmes under the project aimed to 
strengthen their: a) technical proficiency in 
critical technical areas, b) institutional part-
nerships with international counterparts 
and interactions for first-hand information 
sharing and exposure, and c) service offer-
ings as a result of the enhanced technical 
expertise gained. 

Based on these theoretical underpinnings, 
the UNIDO approach has been to support 
the development of critical capacities of 
these key nodal institutions. The approach 
highlights that strengthening the institu-
tional innovative capacity would enable 
these nodal institutions to better sup-
port the system of innovation as a whole. 
This process is based on a comprehensive 
diagnostic assessment of the organiza-
tions followed by a programme of tailored 
capacity building. 

The details of these activities are presented 
in the following sections. 

Project Stakeholders
The project was implemented by UNIDO 
in close coordination with the DPIIT, the 
RDCBSM, the AICMA and the UCPMA for 
the successful completion of the planned 
interventions. The DPIIT was the supervi-
sory and funding agency from the Govern-
ment of India (GoI), while the RDCBSM, the 
AICMA and the UCPMA were the main tar-
get beneficiaries of the project activities. 
Under the supervision of the UNIDO Pro-
ject Manager, the UNIDO International Cen-
tre for Inclusive and Sustainable Industrial 
Development (IC-ISID, New Delhi) provided 
institutional support for the implementa-
tion of project activities in the field, and 
also facilitated coordination with the main 
stakeholders and experts involved in the 
project. The Centre also housed the project 
team in India.  

UNIDO Bicycle Project
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Under the framework of the project, a Steer-
ing Committee (SC), composed of repre-
sentatives from the aforementioned organ-
izations provided strategic guidance to the 
project, ensured coordination of the activi-
ties with other initiatives and provided cohe-
sive leadership. 

A brief overview of the main stakeholders is 
presented below:

The Department for Promotion of Industry 
and Internal Trade (DPIIT)2

The Department for Promotion of Industry 
and Internal Trade (DPIIT), Ministry of Com-
merce and Industry, Government of India, is 
the nodal department for the formulation and 
implementation of measures for growth of the 
Indian industrial sector, considering national 
priorities and socio-economic objectives. The 
DPIIT also monitors industrial growth and pro-
duction, as well as select industrial sectors, 
such as: cement; paper and pulp; leather, 
tyres and rubber; light electrical industries; 
consumer goods; consumer durables; light 
machine tools; light industrial machinery; 
and light engineering industries. It studies, 
assesses and forecasts their need for techno-
logical development and plans for moderni-
sation and technological upgrading accord-
ingly so the Indian industry keeps pace with 
the international developments in industrial 
technology. In the context of the bicycle pro-
ject, the DPIIT played a supervisory role, mon-
itoring the timely implementation of activities 
and the achievement of the project’s key mile-
stones. Comprehensive status updates of the 
project’s progress were shared with the DPIIT 
during the Steering Committee Meetings 
(SCM) held by UNIDO IC-ISID. Furthermore, 
monthly progress reports were shared with 

2 Formerly known as the Department of Industrial Pol-
icy and Promotion (DIPP).

the DPIIT, summarising activity-wise details 
and indicative timelines for future activities. 

The Research and Development Centre for 
Bicycle and Sewing Machine (RDCBSM)

The RDCBSM is a national-level R&D centre 
for the bicycle and sewing machine indus-
tries. The RDCBSM was set up in 1983 by the 
Government of Punjab, with the support of 
UNDP/UNIDO, with the aim of assisting the 
industry to adopt innovative technologies 
for improvements in productivity and prod-
uct quality. It was fitted with modern equip-
ment for manufacturing, testing, calibration 
and training activities. The main objectives 
of the centre are to:

»» Create and provide facilities to increase 
and diversify production

»» Acquire, demonstrate, develop and dis-
seminate new technologies

»» Develop and transfer technologies as per 
the skill-level of the industry 

»» Provide R&D support and common facili-
ties to the industry 

»» Facilitate skills development in SMEs, 
especially regarding the adoption of newer 
technologies

»» Provide job-specific hands-on training to 
the industry

The RDCBSM is meant to provide services 
such as: marketing and consultancy; prod-
uct design and development; a precision 
tool room; testing and calibration; special 
purpose machine building; mass production 
machines; and relevant training to the indus-
try. The focus of the centre is on SMEs in the 
bicycle industry that need a common facility 
for some of these services and require tech-
nical guidance for production.

UNIDO BICYCLE PROJECT
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The test laboratories at the RDCBSM are 
NABL-accredited as per ISO/IEC 17025, and 
certified by the Bureau of Indian Standards 
(BIS). In addition, it is also a recognised 
third-party inspection agency for bicycles. 
The RDCBSM has disseminated new tech-
nologies and methods to the industry, such 
as cold forging (for bottom bracket axles, 
pedal axles and cones), tube swaging, and 
tube butting. The organization has also 
introduced new special purpose machines 
(SPMs), testing equipment and cold forging 
tools to the industry. 

The RDCBSM was the main target beneficiary 
of the bicycle project and all project activi-
ties were implemented in close coordination 
with them. They also provided in-kind inputs 
to project implementation such as logistics 
support and the infrastructural/laboratory 
facilities available at the RDCBSM as sites 
for project activities. The training activities 
for the RDCBSM staff were scheduled in 
keeping with the annual calendar and other 
service commitments to ensure maximum 
participation. 

The All India Cycle Manufacturers’ 
Association (AICMA)

Established in 1984, The All India Cycle Man-
ufacturers’ Association (AICMA) is the apex 
national body representing the Indian bicy-
cle industry. The members of the associa-
tion are large-scale bicycle manufacturers, 
accounting for approximately 90% of bicycle 
production in India. Some of its members 
include companies such as Hero Cycles, 
Atlas Cycles, Avon Cycles and TI Cycles. 
Its key mandate and role is to secure and 
promote the future of cycling in India by 
addressing and catering to the conditions 
for the competitive growth and develop-
ment of the Indian bicycle industry. This is 
achieved through structured advocacy ser-
vices towards the authorities and through 
the provision of a number of services to its 
members.

The main functions of the association are to:

»» Establish linkages and engage in advo-
cacy and dialogue for the needs of the 
bicycle industry 

»» Promote cycling in India

»» Play a catalytic role in the overall growth 
and development of the Indian bicycle 
industry

»» Act as a think tank for spearheading inno-
vation and transformation of the industry

»» Support the establishment of a bicy-
cle-friendly ecosystem in India

The AICMA is a full-time member of the World 
Bicycle Industry Association (WBIA) and the 
Asia Bicycle Alliance (ABA). It has dedicated 
sub-committees that address intellectual 
property, technical matters, commerce, tax-
ation and demand issues, which member 
services are channelled through. 

The project activities were implemented 
in close coordination with the AICMA and 
the identification of technical areas for 
skill-building was done with their inputs on 
applicability/relevance in the Indian con-
text. The AICMA also provided valuable sup-
port in terms of the Indian bicycle manufac-
turers’ access to manufacturing facilities for 
various training programmes and consulta-
tion meetings. 

The United Cycle and Parts Manufacturers 
Association (UCPMA)

The United Cycle and Parts Manufacturers 
Association (UCPMA) is among the larg-
est associations world-wide in terms of 
the number of members (more than 2,250 
MSME members). Similar to the AICMA, 
the primary objective of the association is 
to bring about the sustained growth of the 
Indian bicycle industry, with enhanced focus 
on the needs of component manufacturers. 
The association works to safeguard the com-
mon interests of the industry members, to 

communicate with the government regarding 
the main challenges and requirements, and 
to facilitate the participation of the Indian 
bicycle industry in international trade fairs 
for increased exposure. The activities of the 
association are largely advocacy and policy 
focused, however, the UCPMA also runs an 
Industrial Training Institute (ITI), under which 
basic computer courses are offered to young 
trainees. Its key mandate and role is to sup-
port its members in improving their opera-
tion, securing the sourcing of raw materials 
and help supporting terms and conditions 
for competitive growth of the industry. The 
UCPMA works closely with its members and 
with the legislative authorities of the State of 
Punjab on the national level.

Project Implementation and 
Activities 

The project focused on building the capac-
ities of the RDCBSM, the AICMA and the 
UCPMA and the activities and outputs 
were divided into three phases: (i) Diag-
nostic Phase, (ii) Capacity building Phase 
and (iii) Post Implementation Phase. The 
approach adopted by the project allowed 

for the analysis of the baseline scenar-
io—i.e. the existing capacities and skills of 
the RDCBSM, the AICMA and the UCPMA—
as well as the needs of the national indus-
try to build a competitive position in the 
domestic and international markets. This 
facilitated the identification of the main 
challenges of the industry, gaps in the 
RDCBSM’s service delivery and expertise 
and subsequently, an effective orientation 
of the capacity building programmes to be 
implemented under the project.

Timeline and budget

The implementation of the project began on 
01 January 2017 and was completed on 30 
November 2019. All activities were sched-
uled as per the availability of international 
experts and organizations, and in line with 
the RDCBSM’s annual calendar and on-go-
ing workload. A timeline of activities is 
attached in Annex II.  

Budget3 information

Total allotted budget USD 1,842,465

Total expenditure3 USD 18,22,067
3 This figure is as of 30 November 2019, including pro-
ject support costs (PSC); This figure has been taken from 
SAP and is not certified by UNIDO Finance Department.

UNIDO Bicycle Project

Figure 1: Phases of project activities
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Report on the Indian Bicycle 
Industry

The project began with an assessment of 
the Indian bicycle industry, conducted by 
experts from the United States and Japan: 
Dr. Jeremey James Papadopoulos (Assistant 
Teaching Professor, Northeastern University, 
USA), Mr. Kazunobu Tokuda (Senior Consul-
tant, Japan Management Association Consul-
tants) and Mr. Takashi Nagahori (Chairman, 
O&M Co. Ltd, Japan).  

The assessment was based on information 
collected through:

»» An initial assessment of the available back-
ground information, analyses, reports, 
market data and supporting background 
documentation and data provided by the 
RDCBSM, the AICMA and the UCPMA

»» Semi-structured interviews and interactions 
with a representative sample of person-
nel from the RDCBSM, the AICMA and the 
UCPMA, selected bicycle and parts-manufac-
turing units and the Government of Punjab

The summary of the report is provided in this 
section: 

Over the last 20 years, the global bicycle 
industry has made substantial advances in 
materials technology (such as composite 
metal matrix (CMM), alloys, carbon fibre, plas-
tics, titanium, and injection moulding), linked 
to sophisticated production methods (such 
as CNC milling coupled with computer aided 
design-based R&D, as in frame and compo-
nent designing) and concepts imported from 
other technologies (such as hydraulic sus-
pension and brake systems, disk brakes, auto 
and electric gear changing, microchip sensing 

3 DIAGNOSTIC PHASE

©
 S

hu
tt

er
st

oc
k/

 V
Gs

to
ck

st
ud

io



26 | 27 |     Final Report Final Report     

systems, specialisation in tyre technol-
ogy, saddle manufacturing, gear changing 
devices, folding bicycle design and electric 
bicycles). These have added further value to 
higher-end modern bicycles (Oxer, 2000). 
The pursuit of lightweight and high-strength 
bicycles in newer, superior materials, with 
advanced design, drives most upgrades in 
the bicycle industry. This has introduced 
a huge range of innovative equipment and 
processes in producing bicycles and parts 
that the Indian bicycle industry has not nec-
essarily kept up with. 

At present, the Indian bicycle industry 
largely produces basic models of steel road-
ster bicycles directed mostly to government 
tenders, children’s bicycles and a very lim-
ited volume of premium bicycles. The major-
ity of Indian bicycle manufacturers are cur-
rently unable to make and sell the type of 
bicycles demanded in global markets, which 
are aesthetically and technically superior, 
are made from high-end materials, allow 
multiple-speed settings and require several 

special components. The product mix com-
prises basic roadster category bicycles 
(60%), children’s bicycles (35%) and medi-
um-to-high-end bicycles (about 5%). The 
exports mostly comprise the basic roadster 
bicycle segment, directed towards develop-
ing countries in Africa and South Asia.

The Indian bicycle industry must undergo a 
considerable improvement/shift in the type 
of bicycles/components currently being pro-
duced (soliciting a range of specific technical 
upgrading in the manufacturing processes), 
aided with robust sales and marketing ini-
tiatives to establish itself in international 
markets and gain credibility domestically. 
If Indian components become attractive to 
purchasers of these ‘better’ bicycles, the 
industry can compete with countries like 
China and sustain, or even grow, its produc-
tion. With such attractiveness and competi-
tiveness, they will (i) have a bulwark against 
imports, and (ii) be able to expand the 
domestic market with new products. 

The key challenges faced by the industry are:

1. Lack of available raw materials in appro-
priate grades, forms, quantities and 
prices to make the shift to alternate supe-
rior materials viable: The bicycle industry 
requires the supply of the correct grades/
specifications of raw material (with a spe-
cial focus on aluminium as an immediate 
requirement) in the form of thin-walled 
tubes and appropriate production blanks 
for various components. 

2. Gap in adoption of latest technologies 
and global best practices: The level 
of technology used in the Indian bicy-
cle industry, specifically by the compo-
nent-manufacturing SMEs, is considered 
to be basic and conventional. A lot of 
production processes are largely manual 
(such as welding and assembly) or oper-
ate with dated equipment. For component 
manufacturers to be able to undertake 
efficient production of higher-quality com-
ponents, and in superior materials (such 
as aluminium alloy), the industry requires 
access to, and knowledge of, modern 
manufacturing methods and adaptation/
optimisation of equipment to such meth-
ods. The main gaps were found to be in:

• Advanced know-how in modern pro-
duction techniques and technologies 
adopted in producing quality compo-
nents and modern bicycles, such as: 
TIG/MIG welding, casting, forging, pres-
sure die casting, extrusion, hydroform-
ing, advanced coating methods/surface 
finishing/plating, injection moulding, 
painting (automated disc painting, effec-
tive manual painting), wheel assembly, 
bicycle assembly, stickering process 
(automated/water-based), PLC automa-
tion in currently employed processes, 
raw material composition analysis and 
selection and energy optimisation, 
among others.

• Expertise in producing critical compo-
nents such as derailleurs, gears, spokes, 
cassettes, freewheels and disc brakes.

• Quality management practices.
• Testing and certification requirements 

for different export markets: testing for 
various international standards, raw 
material testing, environmental/chem-
ical testing, component-specific tests 
and benchmarking of high-quality com-
ponents for the development of quali-
ty-based tests.

• Design skills, vis-à-vis aesthetic design 
for different bicycle models as well as 
industrial/componentry design.

Increased competitiveness can come 
from several shifts in the type and qual-
ity of bicycles being made – medium to 
high-end bicycles that qualify for export 
markets and are thus demanded domes-
tically as well, and to enhance the cur-
rently produced segment through innova-
tive new products (such as electric assist 
hardware) and skills (e.g. advanced 
engineering) to optimise the basic bicy-
cle models. For this, manufacturers 
must have the know-how/capability and 
infrastructure to produce better-qual-
ity bicycles. They also need to ensure 
that this capacity upgrade occurs within 
a wider ecosystem that fosters innova-
tion and entrepreneurial initiatives and 
has increased support and channels for 
domestic and international sales.

3. Limited brand visibility and access to 
international markets for Indian compo-
nent manufacturing SMEs: Smaller play-
ers in the Indian bicycle industry cater 
predominantly to the domestic value 
chain, and do not have established export 
avenues, with a few exceptions. There is 
limited branding, quality assurance and 
ability to cater to very large quantities/
specifications. Domestic manufacturers 
must not only be aware of global best prac-
tices adopted for technical, aesthetic and 
economic viability, but must also be able 
to establish consumer confidence in the 
quality of the products, and subsequently 
develop international sales channels.

INDIAN BICYCLE INDUSTRY 
Key challenges 

LACK OF AVAILABILITY 
OF RAW MATERIALS

GAP IN ADOPTION OF 
LATEST TECHNOLOGY AND 
GLOBAL BEST PRACTICES

LIMITED BRAND 
VISIBILITY 
AND ACCESS TO 
INTERNATIONAL 
MARKETS
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While a number of recommendations and 
market/capacity building initiatives would 
prove to be valuable for the industry, the 
essential recommendations for industry sur-
vival include:

1. Material bank for the supply of raw mate-
rials – with a focus on aluminium alloy: 
A shared material bank and facility to pro-
cure the necessary raw materials and pro-
vide corresponding processing services 
for the material provided. Such a bank 
would comprise:

• A purchasing agency to commonly 
source various materials in large quanti-
ties, and in turn supply requisite quanti-
ties to manufacturers.

• A warehouse for storage.
• A common facility for processing of dif-

ferent materials (such as extrusion, per-
manent mould foundry, heat treatment 
and hydroforming).

2. Technical assistance and training in 
areas such as: production processes; 
tooling; component-specific best prac-
tices with an added focus on special com-
ponents; bicycle engineering; exposure to 

new and emerging technologies; testing 
services; and design. This would facilitate 
the adoption of modern manufacturing 
processes and best available technolo-
gies to produce bicycles and components 
of exportable and consistent quality, aes-
thetic designs and economical pricing. An 
exportable bicycle (or component) needs 
to be attractive, durable, made of alumin-
ium alloy (or other ‘light materials’), light-
weight and manufactured consistently 
with attributes of a high-quality bicycle 
(finish, mechanical operation, durability, 
functioning, precision).

3. Focused marketing functions and a com-
mon node for sales: to facilitate increased 
brand positioning and visibility in inter-
national markets, combined fulfilment of 
large orders, common warehousing in var-
ious global locations and uniform product 
quality benchmarks. 

4. Enhanced advocacy to the government 
for key infrastructure/policy-driven issues 
such as: import duties, freight charges, 
the promotion of indigenous production, 
cycling infrastructure and the promotion 
of cycling. 

Figure 2: Recommendations for the Indian bicycle industry 
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Material bank for the supply of mainly 
aluminium in appropriate grades, forms, 
quantities and prices to make the shift to 
alternate materials viable

Focused international marketing and a 
common node for sales, to ensure demand 
of Indian-produced bicycle components

Advocacy vis-à-vis government regula-
tions and policy support relating to import 
duties, material pricing, infrastructure, 
required standards, domestic content and 
trade actions

Technical guidance and handholding to 
adopt modern manufacturing processes 
and technologies to produce bicycles 
and components of exportable & consist-
ent quality, aesthetic design and eco-
nomical pricing 

Industry-wide 
recommendations

Source: UNIDO, 2019

Table 1: Findings of the diagnostic assessment

RDCBSM

Service portfolio
»» Testing and calibration are among the key ser-
vices provided by the RDCBSM to the industry. 
The mechanical test labs, the standards room 
and the coordinate measuring machine also 
cater to the needs of automotive and other 
engineering industries, as is the case with the 
chemical/spectro analysis-based testing, where 
clients from the other industries outnumber 
bicycle/parts manufacturers. With respect to 
bicycle testing, the RDCBSM is accredited as 
per ISO 4210 as well as by Indian standards. 
However, testing as per specific international 
standards, execution of tests for bicycles/com-
ponents in newer materials, environmental and 
chemical testing and skills for testing of electric 
bicycles and components need to be facilitated. 

»» The RDCBSM is also involved with the design 
and development of special purpose machines 
(SPMs), jigs and fixtures, testing equipment and 
tooling for the industry. However, there is limited 
independent prototype development or explor-
atory design deliberation-based projects.

»» The RDCBSM is equipped with high-precision 
CNC machines and general-purpose tool pro-
duction machines. While some of the main 
equipment available is dated and in need 
of upgrading, there is also a need to expand 
the scope of the workshop/common facilities 
towards tools and machines for aluminium 
alloy and other newer materials. 

»» The RDCBSM offers engineering diploma 
courses in automobiles, computers and com-
puter engineering, as well as several short-term 
courses on CAD/CAM, CNC milling and welding. 
There is a need for greater orientation towards 
developing more specialised curricula in bicy-
cle engineering and production. 

»» There is a limited provision of consultancy ser-
vices, troubleshooting support, failure analysis 
or technology development services and the 
RDCBSM does not conduct active applied R&D 
in the field of bicycle production technology or 
processes.

Diagnostic Assessment of 
the RDCBSM, the AICMA and 
the UCPMA

This diagnostic assessment of the RDCBSM 
and the associations was based on the 
analysis of available documentation and 
semi-structured interviews with a represent-
ative sample of key actors in the industry, 
officials of the industry associations, the 
RDCBSM and the Government of the State 
of Punjab, India. The assessment was con-
ducted in two phases, covering both institu-
tional and technical aspects:

1. For institutional aspects: by Mr. Jan Har-
aldsen (Associate Partner, Impello Man-
agement, Norway)

2. For technical aspects: by Dr. Jeremy James 
Papadopoulos (Assistant Teaching Profes-
sor, Northeastern University, U.S.A)

The diagnostic assessment was conducted 
with the aim of correlating the needs and 
challenges of the Indian bicycle industry with 
the organizations’ responses to, and capa-
bilities in, meeting these requirements. The 
RDCBSM was evaluated with respect to its 
framework of operation, governance struc-
ture, orientation towards the industry, rela-
tionship with central and state governments, 
R&D programmes and projects, management 
practices (vis-à-vis management, organisa-
tion, skill and infrastructure), recruitment 
policies and human resource management, 
marketing, dissemination of information 
and financing and revenue modalities. The 
diagnostic assessment was conducted from 
two stand points: (i) an internal view of the 
organization with detailed one-on-one staff 
interviews and analysis of key documents, 
and (ii) an external view through interactions 
with key bicycle industry stakeholders. The 
associations were analysed vis-à-vis their 
international and technical support network 
and roles in policy advocacy for the industry. 

Diagnostic Phase
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Skills Strategy
The RDCBSM faces several technical skill and 
knowledge gaps and has largely stagnated in 
skill/technologies development and transfer to 
the industry. The RDCBSM has not necessarily 
kept abreast with global market developments 
and the associated production practices and is 
therefore not in a position to provide guidance 
to the industry for relatively newer products 
and technologies or facilitate the necessary 
technology sharing.

There is no dynamic long-term strategy document 
or vision guiding the RDCBSM’s activities. As 
the centre is a self-sustaining organization, the 
focus is on short-term revenue generation (from 
other light engineering industries as well), with 
limited efforts dedicated to furthering services 
aimed at enhancing its relevance to the Indian 
bicycle industry.

Industry orientation Applied research
The RDCBSM’s interaction with the bicycle 
industry is fragmented, with a lack of regular 
structured meetings with industry representatives 
or framework for regular inputs from industry for 
collaborative initiatives.

The RDCBSM does not carry out applied research: 
thus, there are limited collaborative projects 
for technology development, troubleshooting 
services, customisation of techniques/
processes, cooperation with academia and 
awareness of latest techniques.

General management Human resource management
There are several gaps in strategic 
planning mechanisms, clear delegation of 
responsibilities, autonomous teams with 
clear objectives, organizational procedures 
and reporting channels, distinction between 
technical and managerial functions, non-
digitalised paperwork and communication and 
standard operating procedures.

With a majority of senior personnel nearing 
superannuation, a gap in knowledge 
management is foreseen. The RDCBSM needs to 
adopt best practices pertaining to recruitment 
policies and criteria for recruitment for key 
positions, career progression strategies, clear 
job descriptions and responsibilities, placement 
programmes and personnel-exchange with the 
industry and leading universities.

INDUSTRY ASSOCIATIONS

The associations play a strong advocacy 
role for the dissemination of information 
to members, constant communication with 
relevant government entities and stakeholders, 
participation in trade fairs and engagement with 
schemes/initiatives (such as the ‘Cycle Valley’ 
project in Ludhiana and formation of special 
purpose vehicles for common projects). 

The associations would benefit from an increased 
industry-wide dialogue, strengthened marketing 
abilities and technical guidance for engaging/
partnering with relevant international companies 
for technology sharing. They actively advocate 
for upgrading the entire value chain, covering 
aspects such as design, material manufacturing 
and sourcing, tooling, automation-driven and 
efficient manufacturing, assembly, as well as 
efficient dispatch and distribution.

The associations are well represented in 
the Governing Council of the RDCBSM and 
are therefore well-positioned to facilitate an 
increased orientation towards industry needs. 

The associations are proactive in terms of 
instituting internal working groups and sub-
committees for specific tasks and issues, such 
that the member companies can collectively find 
solutions to common issues.

Action Plan
Based on the findings of the diagnostic 
assessment and analysis of the industry, an 
action plan for the RDCBSM and the indus-
try associations was proposed. The findings 
of the diagnostic assessment as well as the 
action plan were presented to the Director of 
Industries and Commerce (DIC), Government 
of Punjab, India at the action plan meeting 
(09 January 2018).

The recommended action plan comprised 
two components: Firstly, institutional 
and management-related aspects for the 
RDCBSM, and how they could be addressed 
in collaboration with the industry associ-
ations and other key stakeholders of the 

Indian bicycle industry’s innovation ecosys-
tem. Secondly, technical skills support and 
services that the RDCBSM should be posi-
tioned to provide to the industry. 

The Indian bicycle industry is uniquely posi-
tioned in having a nodal technical agency, 
the RDCBSM, dedicated to the industry that 
could also play an instrumental role for R&D 
as well as for the provision of the relevant 
support services required by the manufactur-
ers. However, in line with the changing needs 
of the industry, the service portfolio of the 
RDCBSM solicits a re-orientation. This would 
also require strengthening the expertise and 
technical proficiency of the RDCBSM person-
nel, in several key areas, to provide the nec-
essary support to manufacturers (see Table 3). 

Table 2:  Summary of recommendations in the institutional action plan

Observation vis-à-vis 
the RDCBSM Recommended Actions

Lack of strategic focus 
in governance and 
operations 

Increase strategy focus by the Governing Council (GC); conduct SWOT 
analyses; develop annual strategy documents; regular (e.g. quarterly) 
meetings with the industry associations; collect customer feedback; 
institute action-oriented task-force teams 

Fragmented contact 
with the industry and 
truncated links with 
other actors such as 
R&D institutes and 
government; Lack of 
robust understanding of 
industry needs

Hold regular consultation with industry; initiate projects and R&D 
programmes based on industry priorities; conduct dissemination/
technical workshops for industry; organise personnel exchange 
programmes; initiate consultancy services; develop contact with 
vendor networks and technology providers; monitor customer 
feedback; establish ‘key-customer account’ programmes; participate in 
knowledge-exchange with other technical institutions

Limited role in policy 
deliberations

Facilitate structured expert dialogue on industry-wide issues and 
challenges; coordinate with/support the associations on policy issues; 
increase participation in initiatives such as the ‘Cycle Valley’ of Ludhiana

Absence of R&D
Dialogue with industry to identify key research areas; establish 
mechanisms for marketable, applied R&D together with manufacturers

Gaps in management 
practices including 
human resource 
management

Define clear job descriptions; devise structured performance appraisal 
systems; establish a separate marketing/business development 
unit; streamline reporting channels; management training for staff; 
recruitment arrangements from leading universities and companies; 
identification of required expertise areas (e.g. electrical engineering, 
industrial engineering)

Diversification of 
revenue streams

Participate in industry-sponsored R&D/technology-development 
projects; increased triangulation with key stakeholders (academia, 
industry, government) for access to funding schemes

Diagnostic Phase
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Diagnostic Phase

Table 3: Summary of technical and service-related action plan

Area Recommendations

Skills 
development 
and expertise-
building in latest 
technology 
areas/global 
best practices 
to facilitate 
the provision 
of consultancy 
services

»» Engagement of external experts
»» 	Areas for training current staff:4

• Material behaviour analyses (high strength steel, carbon fibre, titanium)
• Production efficiency and lean manufacturing
• Modern manufacturing processes (such as TIG/MIG welding, surface finish-

ing and plating, assembly, stickering)
• Design competence (aesthetic design; industrial design and componentry; 

supporting tooling/machining - jigs, fixtures, dyes and moulds, as applicable 
for different materials)

• Manufacturing of critical components
• Proficiency in testing 
• Technology development for new products (such as e-bikes, load bearing 

hybrid roadsters, carbon fibre/ titanium/ bamboo bicycles)

Strengthening 
of testing 
services

»» 	Training in the optimal calibration of equipment and measurement of results
»» 	Testing as per international standards 
»» 	Updating of facilities for e-bike testing
»» 	Facilities for environmental/chemical tests (RoHS/REACH compliance)
»» 	Proficiency in reflector testing
»» 	Component-specific testing and material-specific testing
»» 	Testing for bicycle accessories, such as helmets and shoes
»» 	Non-destructive bicycle testing
»» 	Development of bicycle quality tests for benchmarking  

Development 
of design 
competence

»» Training in component geometries and bicycle design-production parameters, 
joining, component interfaces metallurgy and material behaviour 

»» 	Training in 3D CAD software 
»» 	Prototype production 
»» 	Analysis of existing patent documents for design guidance
»» 	Training in application of hydraulics and pneumatics and related engineering 
principles for design

»» 	Design of dies for jigs, fixtures and tools for components of different materials

Alignment of 
training services 
with industry 
needs

»» Development of comprehensive worker-training courses in areas such as 
advanced TIG/MIG welding, advanced coating methods/surface finishing/plat-
ing, injection moulding, painting (automated disc painting, effective manual 
painting), wheel assembly, bicycle assembly, stickering process (automated/
water-based) and bicycle maintenance

»» 	Development and delivery of bicycle engineering diploma course
»» 	Development of training curricula in consultation with leading technical insti-
tutions

»» 	Survey to gauge industry training needs
»» 	Organisation of component-specific training modules for manufacturers to 
share and learn specialised best practices

Increased 
applied R&D 
function

»» Areas could include material behaviour, component interface, stress analysis, 
optimal configurations for specific components, troubleshooting, advanced 
engineering and market research

Upgrading 
of common 
facilities

»» Acquire facilities/equipment for producing aluminium production blanks and 
supporting services

»» 	Establish a pilot facility to be utilised for bicycle assembly experience, demon-
stration of modern manufacturing processes and reverse engineering exercises

4 This is not an exhaustive list.
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4
The core focus of the project was to facilitate 
the transfer of state-of-the-art technologies to 
the Indian bicycle industry and a wide range 
of technical capacity building and training 
activities for the RDCBSM and the industry 
associations. The training programmes were 
conceptualised as a mixture of theoretical 
explanations, hands-on training and learn-
ing-by-doing mechanisms, aided by detailed 
technical training material.

The main capacity building activities of the 
project included:

»» Technology transfer 

»» 7 technical workshops

»» 4 international study tours

»» 3 international fellowship training pro-
grammes

»» 3 hands-on training programmes

»» 7 twinning arrangements

»» Procurement of testing equipment for the 
RDCBSM

Curricula development

To ensure effective orientation of the project, 
detailed curricula were developed for each of 
the training programmes conducted. At the 
time of project conceptualisation, the broad 
areas identified included: standards pertain-
ing to bicycles and their components (Indian 
vis-à-vis International- ISO/EN/JIS/DIN); qual-
ity-testing; monitoring and systems-selec-
tion of suitable new raw materials; new tech-
niques/processes for safety and compliance 
requirements; health hazard-related issues; 
patents and intellectual property rights (IPRs); 
and global best practices/up-to-date tech-
nologies in areas such as surface finishing, 
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One of the main objectives of the project 
was to facilitate technology transfer to the 
RDCBSM, the AICMA and the UCPMA. This 
component of the project was completed 
through a combination of activities tar-
geting both embodied and disembodied5 
technologies. 

Firstly, the project facilitated the procure-
ment, installation and commissioning of the 
latest test equipment along with attendant 
training for its operation. The equipment 
procured included the operationalisation of 
facilities for:6

1. Testing of bicycle reflectors 

2. Testing as per RoHS/REACH directives

Secondly, the project introduced the 
RDCBSM personnel to theoretical and prac-
tical aspects of electric bicycles and their 
components and sub-systems. Specifically, 
training was delivered on the testing of 
motors, controllers, batteries and data log-
ging for complete electric bicycles. As the 
development and testing of e-bikes and their 
components are in nascent stages in India, 
the RDCBSM’s expertise in this area was built 
up combining basic electrical theory, take-
down analyses of different components such 
as batteries and a hands-on training in test-
ing the performance of these components.
5 “There are two types of technology diffusion: "dis-
embodied" diffusion and equipment-embodied diffu-
sion. The former involves the transmission of knowl-
edge, technical expertise, or technology in a way that 
does not necessarily imply the purchase of machinery 
and equipment incorporating new technology. This is 
sometimes an organised process: firms may, for exam-
ple, sell the rights to a patent or license an innovation. 
More often, however, it is simply a consequence of 
innovative activity: the knowledge that the firm devel-
ops becomes available to other firms” (George Papa-
constantinou et. al, 1996).
6 Details of the equipment procured is provided under 
a subsequent section titled ‘Procurement of Testing 
Equipment’ (Page 46).

The RDCBSM was provided with components, 
tools and test equipment to conduct basic 
tests on different sub-systems of e-bikes, 
such as a hub motor, motor controllers, 
throttles, batteries, controller-motor-throt-
tle (CMT) testers, a Cycle Satiator (program-
mable battery charger), Cycle Analysts and 
data loggers, battery analysers, amplifiers, 
tool kits to set up connections, safety equip-
ment, and software to record results. Using 
these tools and equipment, participants 
from the RDCBSM and the industry gained 
an in-depth understanding of the function-
ing of e-bike components as well as inter-
preting performance-test results. 

Another focus area for technology transfer 
was the transfer of expertise pertaining 
to best available technologies and tech-
niques for new materials being used in 
the bicycle industry (such as aluminium 
alloy, carbon fibre, high-strength steel), 
including tubing and joining techniques 
used for these materials in higher-end bicy-
cle models. This topic was given special 
emphasis across several capacity building 
activities of the project. A workshop titled 
‘Material Behaviour and Failure Analysis’ 
(February 2019) covered the most com-
monly used bicycle frame and fork mate-
rials (steel, aluminium, carbon fibre, tita-
nium) and the construction techniques for 
each, along with comparisons of relative 
cost, weight, strength, durability, corro-
sion resistance and failure modes. Work-
shops such as ‘Bicycle Design’ (July 2018) 
and ‘Finite Element Analysis for Bicycles’ 
(March 2019) focused on optimal config-
urations and incorporating optimisation 
analyses into product development across 
materials. The fellowship training on ‘Bicy-
cle Frame Building’ (October 2018) covered 
the frame building and alignment process 
with hands-on experience in welding and 
brazing techniques. A hands-on training 

metal joining techniques, prototyping, envi-
ronmental issues and energy efficiency. A 
synthesis of the diagnostic assessment of 
the institutions and the industry was used 
to identify specific technical topics and 
areas in which personnel from the RDCBSM 
and the associations needed guidance and 
handholding. The broad areas shown in 
Table 4 were identified.

The training programmes were designed 
and implemented in consultation with 
highly experienced and specialised 
international experts as well as leading 
technical institutes from around the world, 
who fine-tuned the syllabus for each 
of the training programmes at the time 
of delivery. The technical material and 
curricula were ensured to be in line with 

latest developments in the global bicycle 
industry and oriented to the needs of the 
Indian industry. 

The duration of each of these activities 
was determined to facilitate detailed 
explanations and interactive discussions 
and was implemented with appropriate 
intervals to allow for absorption and internal 
sharing of information. Each major training 
activity was followed up by (i) providing the 
training material used to the RDCBSM for 
its repository, and (ii) collecting feedback 
from the participants to effectively orient 
subsequent activities of the project. 

The main interventions and activities of 
the project are highlighted in the following 
sections. 

Table 4:  Areas for technical training programmes

S. No. Activity Areas

1 Technology 
transfer

»» Testing of bicycle reflectors
»» Testing as per RoHS/REACH directives
»» E-bikes and their components: training and basic equipment for testing of 
motors, controllers, batteries and data logging for complete bicycles along 
with necessary software

»» Transfer of knowledge pertaining to best available technologies/techniques 
pertaining to new materials (aluminium alloy, carbon fibre) including tub-
ing and joining techniques used in higher-end bicycle models

2 Technical 
workshops

»» Patents and IPRs for the bicycle industry 

»» Standards for the bicycle industry

»» Bicycle design

»» Electric bicycles

»» Material behaviour and failure analysis

»» Finite element analysis (FEA) for bicycles

»» Entrepreneurial competencies

3 Fellowship 
training

»» Bicycle testing

»» Bicycle frame-building and assembly

»» Electric bicycles

4 Hands-on 
training

»» Bicycle testing

»» Quality audits 

»» Bicycle assembly

Transfer of State-of-the-art Technologies 

Capacity Building Phase
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titled ‘Bicycle Assembly’ was also con-
ducted. The fellowship training ‘Bicycle 
Testing’ was a completely hands-on exer-
cise in conducting static and dynamic tests 
on various components of different materi-
als and defining failure parameters. Details 
of these individual activities are provided 
in the following sections.

Technical Workshops
A series of technical workshops were con-
ducted for the RDCBSM, the AICMA and the 
UCPMA, covering key personnel from all 
departments and specialisations, as appli-
cable. These workshops were conducted by 
noted technical experts, with rich industry 
experience. The workshops were designed 
to include detailed theoretical explanations 
as well as interactive/hands-on sessions 
(for a duration of 2–3 days, depending on 

the topic being discussed). The topics for 
the 7 workshops were:

1. Patents and Intellectual Property Rights 
(IPRs) for the Bicycle Industry

2. Standards for the Bicycle Industry

3. Bicycle Design

4. Electric Bicycles

5. Material Behaviour and Failure Analysis 
for Bicycles

6. Finite Element Analysis (FEA) for Bicycles

7. Entrepreneurial competencies

The presentations and relevant technical 
material were provided to the RDCBSM after 
each workshop. 

This workshop was organised in collabora-
tion with the Patent Facilitating Centre (PFC) 
of the Technology Information, Forecasting 
and Assessment Council  (TIFAC), Depart-
ment of Science and Technology, Government 
of India. The expert panel included experts 
from TIFAC, attorneys specialising in patent 
applications, a representative of the New 
Delhi Patent Office and the Patent Informa-
tion Centre (PIC), Punjab. In total, 24 partic-
ipants from the RDCBSM, the AICMA and the 
UCPMA were trained during the workshop. 

Focus area
The workshop aimed at training the RDCBSM 
and the industry associations in the main con-
cepts and applicability of patents and IPRs in 
the bicycle industry. The technical sessions 
during the workshop covered an overview of: 
IPR with case studies; the patenting system 
in India; copyright issues; novelty and inven-
tiveness in patents; patent analysis with ref-
erence to the bicycle industry; managing IP 
issues in interaction with third parties and 
collaborative R&D; schemes of IPR support; 
industrial design and trademarks protection 
in India; use of patent information for R&D; 
and hands-on patent searches.

The participants were also provided with a 
detailed explanation of key procedures and 
processes for obtaining patents in India: 
the main IP-related organizations in India; 
the online patent filing system; application 
examination procedures; the process and 
checkpoints of the evaluation of patent appli-
cations; different types of patent applica-
tions; and routes to file international patents. 
Examples of the role of industrial design and 
patenting trends in the bicycle industry were 
also shared. The workshop included a practi-
cal training session on patent searches spe-
cific to the bicycle industry, using different 
patent databases and search methodologies, 
analysis of patent documents and identifica-
tion of key data points on patent documents.

The creation of intellectual property through 
collaborative R&D was highlighted as a main 
lever for the creation of innovative, market-
able technologies, highlighting the poten-
tial of technology transfer resulting from 
research-industry collaboration.

Outcomes
As an outcome of the workshop, the partici-
pants became well-versed with patent filing 
and application systems; identification of 
patentable ideas and research projects; nav-
igating through various patent databases; 
industrial applications of intellectual prop-
erty, and the use of existing patents in the 
bicycle industry to guide future research. A 
detailed patent analysis report for the bicy-
cle industry has also been prepared for future 
reference and usage. 

The participants of the workshop were also 
able to interact with various actors in the 
Indian IP ecosystem during the workshop 
– legal attorneys, a patent issuing author-
ity and other experts in different forms of IP, 
providing a holistic view of the patent pro-
cess. The RDCBSM also gained an impor-
tant local resource—the Patent Information 
Centre, Punjab—for its future IPR-related 
requirements. 

Figure 3: Discussion during the workshop 
on patents and IPRs for the bicycle industry 
(June 2017)

Workshop on Patents and Intellectual Property Rights (IPRs) for the Bicycle Industry  
02-03 June 2017

Capacity Building Phase
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The workshop was conducted by interna-
tional expert Mr. Marcus Schroeder who is 
the Managing Director of EFBE Prüftechnik, 
a leading test laboratory and test machinery 
provider to the bicycle and e-bike industry 
world-wide, based in Waltrop, Germany and 
Taichung, Taiwan. In total, 23 participants 
from the RDCBSM, the AICMA, the UCPMA 
and the Bureau of Indian Standards (BIS) 
attended the workshop. 

Focus area
The workshop provided the participants with 
an overview of modern bicycles and e-bikes, 
various safety standards applicable to bicy-
cles and e-bikes, global and European prod-
uct safety laws, risk assessment, common 
defects pertaining to design, manufacturing 
and instructions, defect follow-up and recall 
procedures, examples of proprietary tests 
and other relevant standards for the industry. 

The main technical sessions of the workshop 
focused on a detailed walk-through of the 
main components and tests under the inter-
national standard for bicycles—ISO 4210 
as well as EN 15194 for e-bikes. The partic-
ipants were given conceptual explanations, 
elucidation of the steps for testing, com-
mon errors and miscalculations as well as 
observations on some shortcomings of the 

standards. Various methods for the measure-
ment/evaluation of operational loads were 
also discussed as a strategy to aid national/
international standards for the adaptation 
to on-ground uses and product behaviour.

The participants were also given exposure 
to proprietary test programmes, factory/
brand standards, magazine tests and other 
standards such as approval procedures 
issued by the Union Cycliste Internationale 
(UCI), the EFBE’s ‘TRI-TEST’, aerodynamic 
drag tests, frame stiffness tests, fork com-
pliance tests, paint resistance tests and 
tyre rolling resistance tests. 

Outcomes
The participants benefitted from the discus-
sion on the different types of bicycle models 
prevalent in international markets and their 
intended use. The main learning for the par-
ticipants was the different provisions and 
considerations under the bicycle standards 
discussed during the workshop. Engineers 
from the RDCBSM’s bicycle test lab were 
able to identify and correct some mistakes 
in test execution in their lab. The RDCBSM 
team also learned the importance of devel-
oping a comprehensive test programme to 
aid testing as per safety standards.  

The workshop was delivered by two interna-
tional experts from Italy—Dr. Paolo Baldissera 
and Mr. Salvatore Botrugno, from the Poly-
technic College of Turin and Gregario Cycling 
Development Lab, respectively. In total, 28 
participants from the RDCBSM, the AICMA 
and the UCPMA attended the workshop.

Focus area
The objective of the workshop was to pro-
vide the participants with exposure to 
design specifications and considerations for 
different models and types of complete bicy-
cles and bicycle components, design tech-
niques for frames/forks made of different 
materials, optimum frame and fork geome-
try, 3D computer-aided design (CAD), finite 
element analysis (FEA) and computational 
fluid dynamics (CFD).

The technical sessions of the workshop 
covered different design targets, as well 
as trade-offs between various parameters 
(such as aerodynamics vs. comfort and ergo-
nomics, damping vs. efficiency, lightness vs. 
stiffness) while determining optimal design 
and component features. The experts also 
covered design requirements for city/trek-
king bicycles, folding bicycles, cargo bicy-
cles, velomobiles, racing bicycles (track, CX 
racing and gravel, triathlon, road racing) and 

mountain bikes (cross country, mountain/
endure, marathon, free ride, downhill, trail). 
Aspects such as ergonomics, nomenclature 
and geometric measurements for various 
components, bicycle stability considera-
tions and steps of the product development 
process were discussed in detail. The work-
shop also comprised a hands-on training 
session on computer-aided design (CAD), 
focusing on three-dimensional design. 

Outcomes
One of the main takeaways for the partici-
pants of the workshop was insights pertain-
ing to design and production techniques for 
bicycle frames and forks made of different 
materials (steel, aluminium and composite 
frames). The experts also provided detailed 
videos to demonstrate production tech-
niques to the participants. In addition, they 
also shared benchmarks of the strength of 
different materials vis-à-vis yielding, static 
failure, buckling, fatigue of materials, and 
their implications for the design process. 

The participants were also able to observe 
three-dimensional modelling using CAD soft-
ware and were introduced to new concepts 
such as computational fluid dynamic and 
finite element analysis as well as their appli-
cations to bicycle design and optimisation.  

Workshop on Standards for the Bicycle Industry  
22-23 June 2017

Workshop on Bicycle Design 
25-27 July 2018

Capacity Building Phase

Figure 4: Technical session during the workshop on standards for the bicycle industry (June 2017) Figure 5: Demonstration on design software during the workshop on bicycle design (July 2018)
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Figure 6: Hands-on training for battery testing during the workshop on e-bikes (November 2018)

The workshop was conducted by interna-
tional expert Mr. Lucas Elrath, from Robson 
Forensic (U.S.A), an organization involved in 
technical investigations, crash reconstruc-
tion, analysis, reports, and the resolution 
of commercial and personal injury litiga-
tion involving bicycles. In total, 27 partici-
pants from the RDCBSM, the AICMA and the 
UCPMA were trained during this workshop.

Focus area
The main focus of the workshop was on the 
most commonly used bicycle frame and fork 
materials (steel, aluminium, carbon fibre, 
titanium) and the construction techniques 
for each, along with comparisons of relative 
cost, weight, strength, durability, corrosion 
resistance and failure modes. The manufac-
turing methods available for each frame/
fork material and bicycle components were 
also covered, including the equipment 
required, skill level, and related processes 
necessary for each technique. In addition, 
testing as per international standards, 
typical test results and reasons for failure 
were explained. The expert also explained 
the analysis process of real-time failures 
in bicycles and components, covering the 
diagnostic process, concentrated-stress 
points, reasons for premature failure and 
life cycle considerations. The expert con-
ducted an interactive failure-analysis exer-
cise for several failed components from the 
RDCBSM’s test lab to demonstrate how to 
thoroughly investigate failures. 

Outcomes
The participants received an in-depth expla-
nation of the handling considerations and 
use of carbon fibre, including how to join 
frame segments, how it behaves when it 
fails, how to control frame geometry while 
joining carbon fibre, profiling techniques and 
how to determine the number of carbon fibre 
layers to be used. The expert also covered 
‘hydroforming’, a high-interest area for the 

Indian bicycle industry, vis-à-vis the uptake 
of aluminium for frame/fork production. 

For the RDCBSM, an important outcome of 
the workshop was the information about the 
safety standards issued by the Consumer 
Product Safety Commission (CPSC), U.S.A. 
This reference legislature acts as an impor-
tant guide to understanding the extent of 
manufacturer liability in case of product fail-
ures. In addition, the RDCBSM also learned 
about tests that could be carried out to diag-
nose specific component failures, the most 
common and critical tests as per different 
international as well as American (ASTM) 
standards, and how test results are to be 
interpreted in such cases of failures. 

The RDCBSM also developed the know-how 
to determine causes of failure in compo-
nents (i.e. whether the issue is in the use, 
material or manufacturing) based on the 
practical failure analysis exercise. This would 
help them in providing additional support to 
manufacturers whose products do not pass 
specific standards.

Figure 7: Technical sessions of the work-
shop on material behaviour and failure 
analysis (February 2019)
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Workshop on Material Behaviour and Failure Analysis for Bicycles
11-13 February 2019

The workshop was delivered by international 
expert Dr. Don J. Gerhardt, from the Light Electric 
Vehicle Association (LEVA), U.S.A. In total, 27 par-
ticipants from the RDCBSM, the AICMA and the 
UCPMA were trained during the workshop. 

Focus area
The objective was to introduce the participants to 
electric bicycles, electric scooters, electric motor-
cycles, light and special electric vehicles, tools 
and test equipment for light electric vehicles, elec-
tric theory and components, electric bicycle set-up 
and components, data recording and diagnostics. 

The workshop comprised theoretical and practical 
sessions, to familiarise the participants with differ-
ent types of e-bikes (e.g. leaning e-trikes, folding, 
IZIP, dual hub motors, electric hub motor bicycles, 
electric unicycles) and the various types of com-
ponents that constitute them, such as batteries 
(including common sizes, types—lithium, NiCad, 
NiMH, failure modes), motors (brushed and brush-
less) and controllers. This was followed by hands-on 
exercises in wire crimping, butt splicing, the usage 
of different connectors, soldering and several other 
techniques to ensure electric wire connections and 
component connections in an e-bike. The main focus 
was on testing parameters and procedures for vari-
ous e-bike components—motors, controllers and 
throttles, as well as logging data for a running e-bike. 

The technical sessions were aided with toolkits 
and testing equipment that were handed over to 

the RDCBSM for subsequent training programmes 
and experimentation.

Outcomes
The participants received training in testing bat-
teries, determining battery capacity, carrying out 
data-logging and the evaluation/execution of com-
plex connection repairs in e-bike components. They 
also received ‘LEVA e-bike technician certification’ 
for undergoing the four levels of the training. Cop-
ies of LEVA’s e-bike maintenance manual, a com-
prehensive technical resource comprising theory, 
market information and usage guidelines for vari-
ous components and complete e-bikes, were also 
given to the participants. Additionally, they learned 
about tools such as the Cycle Analyst, a computer-
ised battery analyser and a controller-motor-throttle 
(CMT) tester. Various practical factors for considera-
tion while testing were also discussed, such as the 
effect of payload on performance, controller fail-
ure, battery durability/failure under various loads, 
environment tests (humidity, moisture), vibration 
tests, battery dip tests and throttle durability tests.

In addition, the expert provided the participants with 
information on the latest products and technologies 
available in the global markets, with an overview of 
products, brands and innovations presented and 
discussed in leading bicycle trade shows such as 
Eurobike 2018 and Interbike 2018. The expert also 
introduced leading diagnostics systems such as the 
‘Bosch E-bikes Diagnostic System’, which provides 
the industry benchmark in product quality standards.

Workshop on Electric Bicycles
14-16 November 2018
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The workshop was delivered by two interna-
tional experts from Italy—Dr. Paolo Baldissera 
and Mr. Salvatore Botrugno, from the Poly-
technic College of Turin and Gregario Cycling 
Development Lab, respectively. In total, 24 
participants from the RDCBSM, the AICMA 
and the UCPMA attended the workshop.

Focus area
The workshop covered the basic concepts of 
finite element analysis methods such as the 
pre-processing stage, solver stage, post-pro-
cessing stage, geometry import and cleaning, 
nodes, one, two and three-dimensional ele-
ments, materials and their properties, con-
straints, loads and load-steps, different types 
of analysis and output results. The workshop 
mainly comprised hands-on modelling ses-
sions with one, two and three-dimensional 
elements, for bicycle components such as 
frames, forks and cranks in aluminium as 
well as carbon fibre. The workshop also cov-
ered aspects of topology optimisation dur-
ing finite element analysis and methods to 
simulate fatigue and load testing of com-
ponents. In addition, the experts provided 
the participants with exposure to newer 
software and newer finite element analysis 
methods being used in the bicycle industry. 

Outcomes
The step-by-step tutorial model of the work-
shop helped the participants, especially 
the design and development team at the 
RDCBSM, to learn how to operate the Altair 
Hyperworks software, which the training 
was conducted on. This would not only be 
useful for in-house design projects, but also 
for delivering further training programmes to 
industry. The workshop content also covered 
how modelling and optimisation processes 
differ for different materials (i.e. aluminium 
vs carbon fibre). 

The simulation of static and fatigue tests 
allows for the modelling of component 
behaviour in real-time testing conditions. 
With this expertise, the RDCBSM could sup-
port manufacturers in their product develop-
ment process, as a step preceding prototype 
development. This would save fabrication 
costs for multiple non-optimal prototypes.

Figure 8:  Hands-on training during the work-
shop on finite element analysis for bicycles 
(March 2019)

Workshop on Finite Element Analysis (FEA) for Bicycles 
14-16 March 2019
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In order to facilitate the growth and export 
competitiveness of the industry it was con-
sidered important that Indian manufacturers 
of bicycles and components, especially the 
small and medium-sized enterprises, not 
only build their technical competency, but 
also enhance their business development 
and entrepreneurship skills. This would, in 
turn, upgrade their business as per interna-
tional standards, strengthen their business 
set-up to become dependable partners for 
large companies and develop and expand 
sustainable business linkages. The work-
shop was delivered in cooperation with the 
United Nations Conference on Trade and 
Development (UNCTAD). The workshop was 
based on UNCTAD’s flagship technical assis-
tance programme ‘Empretec’ and was deliv-
ered by the National Centre for the Empre-
tec Programme in India – the Empretec India 
Foundation. In total, 19 participants from 
the RDCBSM, the AICMA and the UCPMA 
attended the workshop.

Focus area
The Empretec programme aims to promote 
a culture of entrepreneurship in develop-
ing countries and those whose economies 

are in transition, in keeping with the UN's 
values, principles and methodology. The 
specialised workshop provided exposure 
to a behavioural approach to entrepreneur-
ship and focused on business behaviours, 
decision-making and habit-formation. The 
two-day training provided (a) exposure to 
cognitive biases, errors and fallacies that 
may adversely influence business outcome, 
(b) insights on the application of emo-
tional intelligence in business performance 
and leadership, and (c) an introduction to 
Empretec’s Personal Entrepreneurial Com-
petencies. The workshop was interactive 
with engaging exercises and group activi-
ties, to explain business behaviour, deci-
sion-making and habit-formation for effec-
tive entrepreneurship.

 Outcomes
The two-day workshop resulted in greater 
awareness of different philosophical and 
psychological principles applicable in 
entrepreneurial contexts, along with key 
competencies that are considered key to 
entrepreneurial success. The participants 
were also awarded certificates from UNIDO 
and Empretec. 

Workshop on Entrepreneurial Competencies for the Bicycle Industry 
29–30 July 2019

Figure 9:  Workshop on entrepreneurial competencies (July 2019)
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The study tour was conducted with the 
objective of establishing linkages with 
stakeholders of the Japanese bicycle indus-
try and identifying potential suitable part-
ners for activities under the project. The 
study tour involved meetings with the Japan 
Management Association (JMA) and Japan 
Management Consultants (JMAC), Keio Uni-
versity, The Ministry of Economy, Trade and 
Industry (METI), Japan, the Bicycle Culture 
Centre (Cycle museum and heritage cen-
tre), Ratio&C Cycle (Centre for made-to-or-
der cycles, by Bridgestone), dealers and 
retailers of cycles in Tokyo, Tokyo College 
of Cycle Design, Japan Vehicle Inspection 
Association (JVIA), Panasonic Cycles and 
Bridgestone Cycles. The General Manager of 
the RDCBSM also participated in this study 
tour in which he was able to observe the 
wide variety (types and models) of bicycles 
available and sold in the Japanese market 
through visits to manufacturing facilities, 
including those for e-bikes. The study tour 
also introduced novel concepts such as the 
Bicycle Culture Centre, a museum depict-
ing the evolution of bicycles along with a 
library, as a potential way to raise aware-
ness and interest among cyclists. The con-
cept of Ratio&C (a facility to order and build 
customised bicycles along with mainte-
nance services) was also identified as a rel-
evant idea for India. 

Through the interaction with the Tokyo Col-
lege of Cycle Design (TCD), RDCBSM was 
able to observe the importance of bicycle-fo-
cused courses: a two-year ‘Bicycle Product 
Course’ and a three-year ‘Bicycle Creation 
Course’, covering bicycle design, building 
and maintenance, as currently delivered by 
the TCD. The General Manager was also able 
to observe the training facilities and work-
shops of the college.

Through the interaction with the Tokyo Col-
lege of Cycle Design (TCD), the RDCBSM was 
able to observe the importance of bicycle-fo-
cused courses: the two-year ‘Bicycle Product 
Course’ and the three-year ‘Bicycle Creation 
Course’, covering bicycle design, building 
and maintenance. The General Manager was 
also able to observe the training facilities 
and workshops of the college.

The study tour included a visit to the test 
lab of the Japan Vehicle Inspection Associ-
ation (JVIA), the Japanese nodal institute for 
providing testing services for automobiles 
and bicycles and for inspection services 
for goods based on the Consumer Product 
Safety Act. The General Manager was able to 
observe the equipment available in the lab-
oratory and the tests being performed by the 
JVIA, their service offerings, and the stand-
ards being followed for testing and funding 
modalities as a reference for the RDCBSM.

International Study Tour to Japan 
8-13 June 2017

International study tours
The international study tours were conducted to provide the management of the RDCBSM 
and the industry associations with exposure to the global bicycle industry. Four study tours 
were conducted under the project and a total of 14 representatives from the target beneficiar-
ies participated in these study tours. The study tours comprised meetings with leading tech-
nical institutions, technology suppliers and bicycle industry associations, as well as visits to 
manufacturing facilities. 

Outcomes 
»» The study tour facilitated dialogue 
between the RDCBSM and leading 
research and technical centres in Japan. 
The RDCBSM was able to gain insights 
on key research areas/activities of these 
technical centres and identify areas in 
which the Indian bicycle industry could 
solicit further support.  Discussions per-
taining to potential training programmes 
for the RDCBSM were held.

»» The study tour provided an opportunity for 
the RDCBSM to promote its services and 
expertise among various stakeholders 
working in the Japanese bicycle industry.

»» The JVIA was identified to be a counterpart 
to the RDCBSM in terms of service offer-
ings and scope of work. 

»» Through the interaction with the Tokyo 
College of Cycle Design, the utility of 
bicycle-focused courses was high-
lighted. This was identified as a poten-
tial action item for the RDCBSM, as a part 
of its training activities.

Figure 10: Visit to the Japan Vehicle Inspec-
tion Association (JVIA) during the study 
tour to Japan (June 2017)

Capacity Building Phase

Figure 11: Visit to the Tokyo College of Cycle Design (TCD) during the study tour to Japan (June 2017)
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The objective of the study tour was to par-
ticipate in a workshop organised for con-
sultations with relevant stakeholders from 
the Japanese bicycle industry, in context of 
the ongoing bicycle project. The delegation 
included the Director of Industries and Com-
merce (DIC), Government of Punjab7 and the 
General Manager8 of the RDCBSM. 

The workshop was coordinated by the Japan 
Management Association (JMA) and wit-
nessed participation from several Japanese 
organizations: the Tokyo College of Cycle 
Design (TCD), the Japan Vehicle Inspection 
Association (JVIA), Mr. Takashi Nagahori 
(noted bicycle industry expert, Chairman 
O&M Co. Ltd. and former production director 
of Maruishi Cycles) and Panasonic Cycles. 
The workshop included a presentation by 
the DIC, Government of Punjab, reflecting 
the status of the Indian bicycle industry and 
the RDCBSM, a presentation by UNIDO pro-
viding a brief overview of the project and an 
overview of the Japanese bicycle industry by 
Mr. Nagahori. There was also a detailed dis-
cussion pertaining to potential modalities 
and topics for knowledge-transfer interven-
tions planned under the project.

7 The DIC, Government of Punjab is also the Chairman 
of the Governing Council of the RDCBSM.
8 A new General Manager of the RDCBSM was appointed 
in November 2017, following the superannuation of the 
former position holder in October 2017.

The DIC, Government of Punjab and the Gen-
eral Manager of the RDCBSM were also given 
the opportunity to interact with members of the 
Japanese media wherein issues such as the 
technology requirements of the Indian bicycle 
industry, the potential areas of collaboration 
with Japanese technology suppliers and com-
panies and the Industrial Policy of the State 
of Punjab, India, were all brought to the fore. 

The study tour also comprised visits to 
the Tokyo College of Cycle Design and the 
Japan Vehicle Inspection Association (JVIA) 
for detailed discussions pertaining to their 
respective service portfolios and potential 
areas for collaboration with the RDCBSM.

Outcomes
»» As an outcome of the discussion held 
during the consultation workshop, it 
was decided that a mission of Japanese 
experts to Ludhiana would be conducted 
with the objective of assessing the preva-
lent production and quality management 
practices in the Indian bicycle industry. 

»» Several potential modalities for the provi-
sion of support and knowledge transfer by 
the Japanese stakeholders were identified 
that would be useful for the RDCBSM.

»» The representatives of the Punjab State 
Government and the RDCBSM’s visit was 
covered in the Japanese media, facilitating 
the promotion of the Indian bicycle industry. 

International Study Tour to Japan 
15-18 November 2017

Capacity Building Phase

The objective of the study tour was to par-
ticipate in consultation meetings with the 
Chinese bicycle industry stakeholders. The 
study tour included participation in the Asia 
Bike and Outdoor Show 2018 in Nanjing, 
China, meetings with and visits to bicycle 
testing laboratories - the National Centre of 
Supervision and Inspection on Light Elec-
tric Vehicles (CEVT) and the Kunshan Prod-
ucts Safety Inspection Institute (KBTC), and 
discussions with two Chinese bicycle man-
ufacturers – Forever Bicycles and Phoenix 
Bicycles. The delegation comprised repre-
sentatives from the AICMA, the UCPMA and 
the RDCBSM: Secretary General - AICMA, 
Co-Convener - AICMA Technical Committee, 
Senior Vice President - UCPMA, Senior Mem-
ber and Advisor to the Executive Committee 
- UCPMA and Manager - RDCBSM.   

The visit to the Asia Bike and Outdoor Show 
2018 provided the delegation with expo-
sure to various types of bicycles, bicycle 
components and relevant accessories pro-
duced and sold by Chinese manufactur-
ers. The show focuses on high-end bikes, 
sports bikes, urban bikes, cycling apparel 
and bike components, and the delegation 
was able to observe product-displays of 
several leading brands.

The study tour comprised visits to two lead-
ing bicycle test labs: 

Firstly, the National Light Electric Vehicle 
and Battery Product Quality Supervision 
and Inspection Centre (CEVT) is a nation-
al-level inspection centre established by 
the State Administration of Quality Super-
vision, Inspection and Quarantine and spe-
cialises in the quality inspection of elec-
tric vehicles and battery products. After 
a detailed tour of the facility, the delega-
tion discussed the testing and certifica-
tion of batteries, motors and controllers 

for e-bicycles, and the standards being 
followed by the lab. Modalities for future 
cooperation such as inter-lab comparison 
of test results and comparison of different 
standards for e-bikes were also discussed. 

Secondly, the Kunshan Product Safety 
Inspection Institute (KBTC) is approved 
as the national key laboratory by General 
Administration of Quality Supervision, 
Inspection and Quarantine of the People’s 
Republic of China. The KBTC is accredited by 
the China National Accreditation Service for 
Conformity Assessment (CNAS) and is well-
equipped with testing facilities for bicycles 
and bicycle parts as per various interna-
tional standards. The KBTC was found to be 
similar to the RDCBSM test lab in terms of 
scope and the delegation was able to dis-
cuss in detail the KBTC’s advanced facili-
ties for reflector testing, chemical/environ-
mental testing, testing for accessories such 
as helmets as well as extensive fatigue/
dynamic testing of bicycle components.

The delegation also visited two of the 
largest Chinese bicycle manufacturers in 
Shanghai, China. Discussions were held 
with each of the companies regarding the 
type of components produced in-house by 
the company, tie-ups with research/tech-
nical institutions for product design and 
development, production technology for 
critical components such as derailleurs and 
freewheels, decals for bicycles as well as 
new/emerging bicycle models. The Chair-
man of the Shanghai Bicycle Association 
was also present at the meeting.

Outcomes
»» The RDCBSM was able to identify areas of 
future collaboration with the two test-labs 
visited, and signed joint declarations with 
both labs for continued cooperation in the 
area of testing electric bicycles.

International Study Tour to China
01-03 July 2018

Figure 12: Consultation workshop with the Japanese bicycle industry stakeholders during 
the study tour to Japan (November 2017)
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»» The delegation received insights on the 
bicycle industry from the Chinese manu-
facturers visited. The main needs of the 
Indian bicycle industry were identified 
as: strengthening the capacity of com-
ponent manufacturers, strengthening a 
training institution for bicycle technol-
ogy, and modular factories for technol-
ogy demonstrations. 

»» Upon return, the Indian industry associa-
tions disseminated the main observations 
and new trends/technologies observed 
among its members through a meeting.9 

»» The delegation observed separate and 
safe two-wheeler lanes for low-speed vehi-
cles including bicycles on most roads in 
China, as well as the operation of the pub-
lic bike sharing system. This would provide 
a benchmark for implementing similar 
practices in India. 

9 Refer to news articles under Annex V.

Figure 13: Visit to the Asia Bike and Outdoor 
Show 2018 during the study tour to China 
(July 2018)

Capacity Building Phase

The study tour aimed at giving the Indian bicy-
cle industry representatives (from the AICMA 
and the UCPMA) exposure to best practices of 
the European bicycle industry. The meetings/
visits included interactions with a variety of 
stakeholders – European industry associa-
tions/federations involved in technical, pol-
icy and legislative advocacy, manufacturing 
facilities, bicycle testing labs, a leading bicy-
cle trade journal, as well as a representative 
of the European Parliament. The delegation 
comprised the Secretary General, AICMA, 
two members of the AICMA’s Technical Com-
mittee and three members of the UCPMA. 

The delegation met with representatives from 
the European Cyclists’ Federation (ECF), Bel-
gium, an organization that works towards 
promoting cycling as a sustainable and 
healthy means of transportation and recre-
ation. While its core focus is cycling advo-
cacy, its activities are quite multifaceted and 
include but are not limited to: organising the 
premier international planning conference on 
cycling entitled ‘Velocity’; the coordination 
of the ‘World Cycling Alliance’, an initiative 
to build a global network of non-governmen-
tal organizations with a substantial interest 
in promoting cycling;  as well as the devel-
opment of detailed reports such as the ‘EU 
Cycling strategy’, a policy-review document 
comprising recommendations for delivering 
green growth and effective mobility in 2030, 
together with the European industry associ-
ation. The delegation was able to discuss the 
implications of key cycling trends such as pub-
lic bike sharing, cargo bicycles and their utili-
sation in the transport and delivery of goods, 
the development of cycling highways and the 
onset of e-bikes, gaining insights about how 
each of these were being handled in the EU.

The delegation also met with the World Bicy-
cle Industry Association, whose Secretariat is 
currently hosted by the Confederation of the 

European Bicycle Industries (CONEBI) in Bel-
gium. During the meeting, the UNIDO delega-
tion received detailed insights into the func-
tioning of both the CONEBI and the WBIA. The 
representatives of the AICMA and the UCPMA 
were keen to understand the main functions 
of the CONEBI, which include but are not 
limited to technical deliberations for stand-
ards and regulations, inputs for EN and ISO 
standards, monitoring the EU internal mar-
ket, issuing market reports, coordinating the 
‘Industry4Europe’ alliance and representa-
tion in international trade fairs/events. The 
WBIA was formed in order to have a globally 
weighted representation at UNECE’s World 
Forum for the Harmonization of Vehicle Reg-
ulations in Geneva. As the WBIA’s newest 
full-time member, the meeting provided the 
AICMA an opportunity to undertake detailed 
discussions pertaining to the WBIA’s current 
activities and insights from the Indian mar-
ket. To understand the legislative process of 
regulations pertaining to the bicycle indus-
try, the delegation also visited the European 
Parliament and attended a meeting with the 
Committee on Transport and Tourism. 

The delegation interacted with the Portu-
guese bicycle industry association (ABI-
MOTA), which coordinates among its mem-
ber companies, delivers vocational training 
programmes, manages a bicycle test lab 
(LEA) and participates in promotional 
events/trade fairs. The ABIMOTA is also the 
headquarters of ‘Portugal Bike Value’, an 
initiative to establish Portugal as a destina-
tion for bicycle production with high accu-
racy and technical quality, comparable to 
India’s ‘Cycle Valley’ in Ludhiana. The poten-
tial modalities of cooperation in the areas of 
battery manufacturing and a comprehensive 
strategy for developing a public bicycle-shar-
ing system (including associated infrastruc-
ture and components) were discussed. 

International Study Tour to Belgium, Portugal and Germany 
03-07 December 2018

Figure 14:  Exposure to new bicycle models and technologies through visits to cycle manu-
facturers during the study tour to China (July 2018)
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The delegation visited the manufacturing 
facilities of several bicycles and parts manu-
facturers in Portugal and Germany:

1. Buechel (Fulda, Germany): a components 
manufacturer producing frames and forks, 
pedals, hubs, rims, spokes and nipples, 
bells, fenders, luggage racks and baskets, 
lighting systems and reflectors, saddles, 
handles, trim nuts and other accessories.

2. Miranda Bike Parts (Agueda, Portugal): a 
components manufacturer for mid-range 
and high-end bicycles, including cold forg-
ing aluminium and v-brakes and brake 
levers, crank-sets, chainrings, bottom 
brackets, seat posts and hydraulic bicycle 
brakes, as well as a plastic injection facility.

3. Polisport (Agueda, Portugal): a company 
manufacturing plastic parts for off-road 
machines, headlights, handguards, body 
protectors, mudguards, water bottles, hel-
mets and various other accessories.

Outcomes
»» The CONEBI, the AICMA and the UCPMA 
signed a joint declaration for continued 
collaboration and information-sharing. 
Since the CONEBI was formed by the 
merger of the former European associa-
tions for bicycles and bicycle components 
respectively, the structure and functions of 
the federation were seen to be important 
examples for the Indian associations. 

»» The Indian associations also benefited from 
exposure to the modus operandi of global 
and regional industry associations, includ-
ing insights pertaining to services offered 
and institutional arrangements. In particu-
lar, the advocacy function carried out by the 
ECF was seen to be an apt model to be fol-
lowed to protect cyclists’ interests in India.

»» The AICMA and the ECF signed a joint dec-
laration for continued cooperation to pro-
mote cycling on multiple fora. 

»» ABIMOTA LEA, the bicycle testing lab of 
the Portuguese industry association, was 
identified as an important partner and 
resource for the RDCBSM. The two labs 
signed a joint declaration for continued 
dialogue, inter-lab comparisons of test 
results and support for the RDCBSM. 

»» The Indian bicycle industry as well as 
the activities of the industry associa-
tions were actively promoted on various 
international platforms, including ‘Bike 
Europe’10, the leading trade journal for 
the bicycle industry. 

»» The Indian industry representatives were 
able to discuss how the ‘Portugal Bike 
Value’ initiative would function, its prior-
ity areas (warehousing, logistics, painting, 
assembly and batteries for e-bikes) and 
strategies, enabling them to compare and 
contrast the preparation for the planned 
‘Cycle Valley’ of Ludhiana (Punjab). 

»» The discussions with various technical and 
legislative stakeholders also shed some 
light on the pros and cons of voluntary and 
mandatory standards and regulations. The 
Indian delegation learned that at large, 
European standards are made mandatory 
through different directives (e.g. the Euro-
pean Directive for General Product Safety) 
and national safety laws. 

»» The visits to manufacturing facilities 
enabled the delegation to observe sev-
eral cutting-edge practices, such as the 
production of reflectors (including the 
preparation of the raw material polymer), 
automated machines for components pro-
duction, superior warehousing practices 
and in-mould plastic decals, for potential 
adoption in Indian factories.

10 <https://www.bike-eu.com/industry-retail-organizations/
nieuws/2018/12/indian-industry-delegation-visits-conebi-
and-portugal-bike-value-10134951>

Capacity Building Phase

Figure 15:  Meeting at CONEBI (Belgium) during the study tour to Europe (December 2018)

Figure 16: Visit to a bicycle component manufacturing facility in Germany during the study 
tour to Europe (December 2018)



54 | 55 |     Final Report Final Report     

The participants of the training included four engi-
neers from the RDCBSM. The customised fellowship 
training programme was conducted at The Bicycle 
Academy (TBA), United Kingdom, a leading tech-
nical institute that provides bicycle frame-building 
courses, skills masterclasses and tools. The ten-day 
training covered topics such as bicycle design and 
metallurgy, TIG welding, fillet brazing, bicycle frame 
fabrication, bicycle frame finishing and alignment 
and bicycle assembly. The objective of the exer-
cise was to give the RDCBSM participants hands-on 
experience in constructing a bicycle, to familiar-
ise them with the design-to-prototype process, as 
well as the key factors to be considered therein. 

The participants were trained in basic design con-
siderations such as: the main dimensions of a 
bicycle (i.e. saddle height, saddle setback, handle-
bar reach and handlebar stack); how to determine 
optimal ergonomics for rider comfort; and bicycle/
component geometry. Factors such as structure, 
stiffness and strength were also explained and 
discussed in detail as well as vehicle handling, 
material selection and component integration. 

The training laid special emphasis on the fundamen-
tals of metal joining techniques, i.e. brazing (cap-
illary and fillet) and welding (TIG). The participants 

were taught how to braze and weld, along with indi-
cations of key differences between the two methods, 
the working of the torch, behaviour of filler material, 
heat sources, sources of contamination, machine 
settings, failure modes for joint design/mate-
rial selection and safety precautions. The course 
also covered the mitering of top and down tubes. 

The main focus was on the fabrication of a frame 
by each of the participants. The trainers guided 
the participants in constructing a frame, using the 
techniques covered in the course (brazing, weld-
ing, mitering, jigs) and checking its alignment 
with the help of a fixture. Following this, the frame 
was fitted with other bicycle components (e.g. 
tyre tube, saddle, fork, front and rear tyres, front 
and rear disc brakes, handlebar, gear train, crank 
wheels) to construct a complete bicycle.

Key learnings
The participants gained in-depth understanding 
of key mechanical performance metrics of metals 
commonly used in bicycle frame fabrication (e.g. 
steel, titanium and aluminium). Under design and 
geometry considerations, the participants were 
introduced to measurements and concepts such 
as the ‘straight line stability of the wheelbase’ and 
trail (i.e. rotational stability about the steering axis). 

International fellowship training at The Bicycle Academy (TBA), United Kingdom
01-12 October 2018

International Fellowship Training
The aim of the fellowship training was to provide advanced technical training to the RDCBSM engineers in 
key focus areas, to facilitate exposure to international best practices and gain hands-on experience. The 
fellowship training was conducted in 3 batches, in the following areas:  

1. Bicycle frame building at The Bicycle Academy, United Kingdom

2. Bicycle testing at the EFBE Prüftechnik, Germany 

3. Electric bicycles by the Light Electric Vehicle Association (LEVA), United States of America

Specialised international institutions were engaged to deliver the training programmes, who delivered 
theoretical training in an interactive classroom setting as well as applied training at their respective labo-
ratories and workshops. The nominated trainees also received certificates on completion of the specified 
training programmes. The RDCBSM has also established long-term working relationships with these tech-
nical institutions for future guidance and curricula development.  

The participants also learned how to operate the 
‘BikeCad Pro’ design software, learning the steps 
involved as well as critical dimensions needed to 
make a frame. 

Through a step-by-step practical tutorial, the par-
ticipants learned how to weld and braze tubes 
together. Processes to control molten filler mate-
rial between two flat surfaces when joining them, 
straight line and tube fillet brazing, capillary braz-
ing techniques, silver brazing drop outs and tem-
perature control while brazing were covered.

Special attention was given to carrying out TIG 
welding, a technique that has been identified as 
a key production process to be adopted for alloy 
bicycles. The participants learned the control of TIG 
welding variables and how to use them in order to 
maintain consistent delivery of heat energy to the 
work piece, machine settings, material prepara-
tion as well as performing different types of welds.

The participants were also able to learn bench fit-
ting, set-ups for jigs and simple hand tools and 
their calibration. Each participant was given the 
opportunity to calibrate a jig set-up with a laser. 
The training also covered the importance of fix-
tures, the acceptable levels of tolerance and how 
to interpret working drawings to accurately set up 
and reference relevant fixtures. 

During the bicycle assembly process, the partici-
pants gained a functional understanding of how to 
prepare frames for interface with standard compo-
nents, i.e. the installation of drivetrains, crank-sets, 
disk brakes adjustment and head sets. Knowledge 
of the installation of these critical components 
is important in order for Indian manufacturers to 
produce premium, high-quality bicycle models.

Outcomes
The four RDCBSM engineers were awarded certifi-
cates for undergoing the frame-building course. 

On completion of the training, the RDCBSM acknowl-
edged the utility of setting up a workshop for pro-
totype development of bicycles/frames. Such a 
facility would not only aid the delivery of customi-
sation services to the industry, but also allow the 
RDCBSM to deliver advanced design and devel-
opment courses, similar to The Bicycle Academy. 

The training was concluded with a bicycle design 
exercise. A performance evaluation reflected that 
the participants had become much more familiar 
with the hierarchy of design decisions and the fac-
tors that could influence the design and produc-
tion of a bicycle frame. They also demonstrated 
an understanding of how the standards required 
by components may inform the design process in 
the early stages.

Figure 17: Participants working on their prototypes during the fellowship training at The Bicycle Acad-
emy (October 2018)

Capacity Building Phase
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Three engineers from the RDCBSM were trained 
in this fellowship programme. This training was 
designed for the RDCBSM’s bicycle test lab staff 
to increase their proficiency in the testing they cur-
rently carry out, as well as providing exposure to 
newer, advanced testing procedures. The training 
was conducted at the EFBE Prüftechnik, a lead-
ing test laboratory and test machinery provider to 
the bicycle and e-bike industry world-wide, with 
bases in Waltrop, Germany and Taichung, Taiwan. 
As the Managing Director of the EFBE had con-
ducted the workshop on standards for the bicy-
cle industry (June 2017), the EFBE experts were 
already aware of the existing capacities of the 
RDCBSM and the areas for improvement. The train-
ing programme was thus designed accordingly. 

The training discussed the complete scope of the 
international standard pertaining to the safety and 
performance requirements for the design, assem-
bly, and testing of bicycles and sub-assemblies—
ISO 4210 (parts 1 to 9). All the relevant tests were 
set up by the RDCBSM participants in the EFBE test 
lab under the supervision of the EFBE engineers. 

The ten-day training covered: different categories of 
modern, high-end sports bikes; descriptions and 
documentation of test samples with their sub-as-
semblies; tests and inspections of complete, assem-
bled bikes (according to ISO 4210); visual inspec-
tion and crack detection methods; dynamic and 
fatigue tests for specific components; common mis-
takes in test execution and good lab practice. The 
practical tests were conducted on modern high-end 
bicycles and EPAC components as well as a typical 
cross-country MTB provided by the EFBE. The train-
ing also included a visit to a German manufacturing 
facility and its in-house test lab for further exposure.

Key learnings
The participants were able to carry out key test 
procedures on bicycles and components made of 
newer, superior materials such as aluminium alloy 
and carbon fibre, allowing them to observe mate-
rial behaviour and the required adjustments to 
test parameters. This was an important learning 
area, as highlighted in the diagnostic assessment.

The RDCBSM engineers learned practical lab set-up 
practices, correct testing procedures, demonstra-
tions and key considerations for the following: 

»» Tests and inspection of complete, assembled 
bicycles

»» Machine and track tests for brakes

»» Static and dynamic tests for handlebars and stems

»» Fatigue and impact tests for frames

»» Dynamic, static and impact tests for forks

»» Function, disassembly and failure modes for 
suspension forks

»» ISO 4210 tests and UCI impact tests on high-end 
carbon road bike wheels

»» Static and dynamic tests for drive systems 
(crank-sets and EPAC drive units)

»» Static and dynamic tests for saddles and 
seat-posts

The RDCBSM engineers were able to observe and 
learn new tests that are currently not being carried 
out at their test lab, such as the ‘Heat Resistance 
Test’ for complete bicycles. In addition, the engi-
neers learned about crack detection methods such 
as the ‘Dye Penetrant Spray Method’ and the ‘Dye 
Penetrant Marker Method’. These techniques were 
highlighted as a training requirement during the 
diagnostic assessment. 

The participants also gained exposure to tests 
beyond the ISO 4210 standard, such as the EFBE’s 
proprietary ‘TRI-TEST’.

Outcomes
The three RDCBSM participants received certifi-
cates of completion of training from the EFBE. 

The main outcome of the training was that person-
nel from the RDCBSM’s test lab gained experience 
in testing bicycles and components of newer, alter-
native materials (such as aluminium alloy and car-
bon fibre), allowing them to better support Indian 
manufacturers upon return. The step-by-step 
training also allowed for the identification and 

The fellowship training was delivered by inter-
national experts from the Light Electric Vehicle 
Association (LEVA), U.S.A., at the RDCBSM prem-
ises in Ludhiana.11 The experts who conducted 
the training included Mr. Don Gerhardt (Director 
– Training, LEVA) and two LEVA instructors: Mr. 
Mark Smith and Dr. Jack Martin. Ten participants 
from the RDCBSM and four participants from the 
industry associations underwent the training. 
The objective of the training programme was to 
develop capacities at the RDCBSM to carry out 
testing and deliver training programmes in the 
area of electric bicycles. The training programme 
focused on (i) batteries, (ii) motors, (iii) control-
lers, and (iv) complete bicycles. The two-week 
training programme was divided to focus on the 
RDCBSM in week 1 (including management strate-
gies), and subsequently deliver technical training 
during week 2 (including participants from indus-
try) so that all participants could be certified as 
LEVA instructors on completion. 

The training covered theoretical and practical 
aspects of testing e-bike components and set-
ting up test stations and requisite software for 
controller-display-sensor systems, batteries and 
chargers, motors and complete e-bike data log-
ging. The training was designed to be practical, 
such that the participants would be adept at 
making the necessary wiring connections, run-
ning test equipment and recording/analysing 
data for performance checks of different e-bike 

11 The international fellowship training was originally going to 
be conducted at LEVA, U.S.A. However, the four nominated 
participants were unable to get U.S. visas, and the training 
was therefore reorganised in India. This arrangement allowed 
for additional participants to receive the planned training.

sub-assemblies. The training also comprised dis-
cussions/planning to develop test procedures for 
complete e-bike testing, water ingress protection 
testing, and how to record meaningful data and 
issue reports for various components. Testing 
equipment for the test stations was provided to 
the RDCBSM for future use.

Key learnings
The training provided participants an introduction 
into basic electrical theory. As a majority of the 
RDCBSM personnel had a background in mechan-
ical engineering, the experts explained the basic 
power, energy and voltage-related concepts nec-
essary to understand connections, component 
behaviour and quality benchmarks.

As the e-bike segment is in the nascent stages in 
India, the training gave the participants an in-depth 
explanation of the different types of e-bikes and 
drive systems, e-bike classifications, the main com-
ponents, hardware and software of different e-bike 
systems as well as design considerations and impli-
cations deriving thereof. The experts paid special 
attention to e-bike batteries, motors, sensors and 
controllers, conducting several reverse engineering 
and connection exercises to increase the partici-
pants’ familiarity with these systems. 

The training focused on basic test procedures to 
check the performance of several e-bike compo-
nents, as highlighted below:  

»» Batteries and chargers: Testing using a Comput-
erized Battery Analyzer (CBA) and a 500W ampli-
fier for batteries up to 48V. The accompanying 
software was also installed and operationalised.

International fellowship training at the EFBE Prüftechnik, Germany
25 February – 08 March 2019

International fellowship training by the Light Electric Vehicle Association (LEVA), U.S.A 
18 February – 01 March 2019

correction of mistakes in testing procedures in the 
RDCBSM lab. The EFBE provided the participants 
with sample test reports, to be used as a reference 
for the RDCBSM. 

The RDCBSM engineers identified additional tests 
that could be added to their testing service port-
folio, such as ‘Carrier Fatigue Testing’ and the 

EFBE’s proprietary ‘TRI-TEST’, a reference test that 
provides a time-lapse simulation of the stresses 
throughout a bike’s entire life.

Both centres signed a joint declaration towards 
the continued provision of support from the EFBE 
to the RDCBSM’s testing-related endeavours.

Capacity Building Phase
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»» Motors: Testing a front-geared hub motor on a 
wheel truing stand and recording the acquired data.

»» Controllers and throttles: Testing of different 
motor controllers and thumb/twist throttles 
using a Controller-Motor-Throttle (CMT) tester.

»» Complete bicycles: Logging data for a complete 
running e-bike using a ‘Cycle Analyst’, a digital 
dashboard that calculates the instantaneous 
electric power, speed/distance/time, energy 
gained from regenerative braking, peak currents 
and voltage, total battery cycles and many other 
additional features. 

The participants were also taken to visit and inter-
act with e-bike manufacturing units in Ludhiana. 
A walk-through of the production process enabled 
them to understand several nuances of e-bike pro-
duction/assembly and identify potential areas of 
support by the RDCBSM. The participants from 
the RDCBSM were also trained in the delivery and 
analysis of ‘Voice of the Customer’ surveys.  

Outcomes 
A total of fourteen participants received training 
and certification to teach the ‘LEVA E-Bike Techni-
cian’ course to other manufacturers and interested 
candidates from the Indian bicycle industry. 

The training resulted in an expansion of the RDCB-
SM’s service portfolio. Not only does the RDCBSM 
have LEVA-certified instructors to deliver train-
ing programmes on e-bikes, but with due accred-
itation/calibration the RDCBSM can also offer 
basic-testing/performance-check support to man-
ufacturers for e-bikes and their components. The 
training programme also provided the RDCBSM 
with basic tools and equipment for this. 

The experts from LEVA also facilitated network 
development with leading technology suppliers 
for e-bike motors, batteries and test equipment 
shared during the training programme. This would 
enable the RDCBSM and interested companies to 
develop suitable collaborations for future produc-
tion and technology transfer. 

During the training programme, the LEVA experts also 
developed a five-year strategic plan for the RDCBSM 
to become a ‘centre of excellence’ for testing and 
training in the area of e-bikes. This document and 
the action items therein provide a good reference 
for short-to-medium term planning for the RDCBSM.

At the end of the training, the RDCBSM and the 
LEVA signed a joint declaration capturing their 
intent to continue working together to support the 
Indian bicycle industry for the development, man-
ufacturing and testing of e-bikes. The RDCBSM and 
the LEVA also plan to work together for the joint 
development of tests for e-bikes such as road tests 
(top speeds, acceleration, pedelec operation), bat-
tery tests and hub motor water ingress tests.

Figure 18:  Analysis of e-bike batteries during the 
LEVA fellowship training (February 2019)

Hands-on Training
The diagnostic assessment found that the technical personnel of the RDCBSM had limited 
operational and production-process experience at the shop-floor. This gap was addressed 
by hands-on, practical training programmes at manufacturing facilities and test labs. These 
activities were designed combining the learning-by-doing approach with observation of real-
time manufacturing processes alongside international experts.

Figure 19:  Setting up of testing equipment during the LEVA fellowship training on e-bikes (February 2019)

This training was conducted by international 
expert Mr. Marcus Schroeder, from the EFBE 
Prüftechnik, in conjunction with the workshop 
entitled ‘Standards for the Bicycle Industry’ 
in June 2017. The hands-on session was con-
ducted in the bicycle test lab of the RDCBSM, 
with the objective of the international expert 
training the participants in conducting some 
key mechanical tests of bicycles/components 
and international best practices in testing. 
The training aimed to cover tests such as the 
‘Back Pedal Braking System Strength Test’, 
the ‘Crank Assembly Fatigue Test’ (at 30° 
and 45°), the ‘Seat Post Fatigue and Static 
Strength Tests’, the ‘Transmission Test’ (for 
chain, wheel and crank assembly and free 
wheel and chain), tests for handlebars and 
stems, security tests for the brake block and 
brake pad assembly and the ‘Hand-operated 
Braking System Strength Test’.

During the session, the expert not only 
shared correct testing procedures, but also 
identified and suggested corrective meas-
ures for some errors identified, such as:

»» Fixing of force application for pedalling 
forces fatigue test, frame and drive/crank 
system (according to ISO instead of 180° 
phase shift).

»» Ensuring that linear and rotational degrees 
of freedom are maintained.

»» Ensuring that all load cells are free of radial 
loads, shear stress and any torques. 

»» Verifying the indication on the control unit 
(e.g. +/- 10 N) when load cells and torque 
sensors are free.

Bicycle testing
23 June 2017

Figure 20: Hands-on training in bicycle testing at the RDCBSM (June 2017)

Capacity Building Phase
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The diagnostic assessment found that there 
is limited awareness regarding the different 
principles of product/process quality man-
agement and the advantages of integrating 
such principles in their operations in the 
Indian bicycle industry. To support manufac-
turers in this area, the RDCBSM should be in 
a position to conduct on-site assessments 
of production operations of bicycle manu-
facturers and provide efficiency and produc-
tion improvement guidelines.

To address this problem, a team of Japanese 
experts visited the bicycle cluster in Ludhi-
ana to assess the status of bicycle manu-
facturing in India as well as understand the 
current quality management practices. The 
team comprised Mr. Kazunobu Tokuda and 
Mr. Takashi Nagahori. 

The experts, along with key personnel from 
the RDCBSM, visited bicycle and bicycle parts 
manufacturing companies in the Ludhiana 
cluster. The team met with key management 
personnel from the companies visited. They 
undertook plant visits to assess/audit the pro-
duction quality and efficiency levels of Indian 
bicycle manufacturing companies and gain 
an understanding of the prevalent production 
levels and quality. The experts assessed each 
of these plants in areas such as quality, tech-
nology used, costs and productivity, delivery, 
work site management and training/leader-
ship. The plants visited were evaluated in each 
of these areas and then compared to best 
practices in a model Chinese bicycle manu-
facturing unit. The RDCBSM team was able to 
observe and learn from the experts’ audit pro-
cesses and evaluation criteria. A comparative 
table of the results and key performance indi-
cators used are provided in the table below.

The hands-on training session was con-
ducted by international expert Mr. Lucas 
Elrath, from Robson Forensic (U.S.A.). The 
session covered an overview of the theory 
and use of bicycle-assembly tools, including 
torque wrenches and lubricants, using sam-
ples for identification and explanation. This 
was followed by the procedures and best 
practices regarding frame inspection and 
alignment, finishing, and preparation for 
final assembly using different frame mod-
els. The expert covered considerations and 
best practices of final assembly for bicycles, 
explaining different sub-assemblies and 
component systems such as clamped com-
ponents (including control cables and hous-
ing), brake system components, shifting and 
drivetrain components, and wheels, using 
different product samples and models.

The main assembly-focused training was 
conducted at an assembly line in a factory, 
for multi speed bicycles. The steps carried 
out by each worker to assemble and pack 
bicycles were analysed. Special focus was 
given to improving the quality of adjust-
ment for cable-operated braking and shift-
ing systems. The expert worked with the 
plant team and the participants to identify 
any changes, additions or modifications to 
the current steps of assembly to increase 
per-unit output while reducing the failure 
rate. The expert suggested changes per-
taining to the creation of jigs and fixtures 
that would allow for faster and more accu-
rate installation of shifting components, 
worker equipment and workflow to elim-
inate unnecessary errors in tool use and 
increase worker efficiency.

Quality audits 
14-19 February 2019

Bicycle assembly
14-15 February 2019

Audit Item China Indian 
Co. A

Indian 
Co. B

Indian 
Co. C

Indian 
Co. D

Indian 
Co. E

Indian 
Co. F

Cost/
Productivity

Defect rate level

15 8 6 13.5 3 9.5 3Inspection system level

Standardisation level

Delivery
Machine utilisation level

14 13.5 11.5 13 4 7.5 5Labour performance level

Layout

Technology
On time delivery level

13.5 11 11 10.5 4.5 10 5Stock level

Synchronisation level

Work site 
management

Automation level

14 11 10 14 2.5 6 2IT utilisation level

MC maintenance level

Training/
leadership

5S level

14 9 9 14 3 6 3Visualisation level

Improve activity level

Training/
leadership

Discipline level
8 6 6 8 3 5.5 3

Work site atmosphere

Total 78.5 58.5 53.5 73.0 20.0 44.5 21.0

Table 5: Key performance indicators used for a quality audit

Capacity Building Phase

Figure 21: Hands-on training on frame alignment and bicycle assembly (February 2019)
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Twinning
Another important activity of the project was 
to facilitate twinning of the RDCBSM, the 
AICMA and the UCPMA with leading inter-
national counterpart organizations working 
in the bicycle industry. Such twinning was 
envisaged to increase the cooperation and 
collaboration between the Indian and inter-
national actors, achieving continued knowl-
edge and experience sharing, the transfer 
of best practices and technologies to India, 
and India’s participation in global plat-
forms/projects for the bicycle industry. 

The RDCBSM, the AICMA and the UCPMA 
signed several joint declarations with inter-
national bicycle test labs and industry asso-
ciations, capturing their intention to work 
together in the future. 

The RDCBSM signed joint declarations with 
the following international test labs:

1. National Centre of Supervision and Inspec-
tion on Light Electric Vehicles and Battery 
Products Quality (CEVT), China 

2. EFBE Prüftechnik GmbH, Germany

3. Light Electric Vehicle Association (LEVA), 
U.S.A.

4. Kunshan Products Safety Inspection Insti-
tute (KBTC), China

The RDCBSM and the AICMA also signed a 
joint declaration with the National Associ-
ation of Two Wheels Industries, Hardware, 
Furniture and Related Products (ABIMOTA), 
Portugal, focusing on continued cooperation 
with ABIMOTA’s test lab. 

The joint declarations state that the RDCBSM 
and the respective partners would work 
together in the area of testing and quality 

control for bicycles and electric bicycles, as 
applicable, through modalities such as:

»» Exchange of information pertaining to test-
ing, certifications, research, development 
and demonstration of new developments/
trends in the bicycle value chain.

»» Discussions and information-sharing per-
taining to new standards vis-à-vis tests for 
bicycle manufacturing or field tests.

»» Inter-lab comparison of test results to ver-
ify proficiency of testing, as applicable and 
necessary for both organizations.

»» Participation in staff exchange pro-
grammes and participation in each other’s 
conferences and symposia, as applicable.

The AICMA and the UCPMA signed a joint 
declaration with the Confederation of the 
European Bicycle Industries (CONEBI) to 
work together in the areas of promotion of 
cycling and requisite infrastructure, regula-
tions and standards for bicycles and bicycle 
parts and the adoption of latest manufactur-
ing technologies and processes for bicycle 
production. The modalities to leverage their 
collective expertise and outreach for the 
growth and development of the Indian and 
European bicycle industries include:

»» Exchange of information pertaining to new 
developments/trends in raw materials, 
components/parts and sub-assembly of 
bicycle manufacturing and best interna-
tional practices, cleaner technologies and 
cost reduction solutions.

»» Exchange of technical material and publi-
cations.

»» 	Participation in personnel-exchange pro-
grammes and participation in each other’s 
conferences and symposia, as applicable.

»» Organisation of collaborative consulta-
tive meetings and seminars for topics of 
mutual interest.

»» Facilitation of company-to-company col-
laborations, as applicable.

»» Cooperation and complementary action on 
global common issues of the bicycle value 
chain and promotion of sustainable trans-
port at various international fora.

The AICMA also signed a joint declaration 
with the European Cyclists’ Federation (ECF), 
recognising the need for efforts towards the 
promotion of cycling and cohesive advo-
cacy initiatives in the bicycle industry. The 
joint declaration highlights the need for the 
exchange of information on new develop-
ments/trends in bicycle products and the 
creation of seamless cycling networks, cycle 
usage technologies, cyclists’ safety aspects 
and recycling; spreading joint awareness of 
the benefits of cycling (in terms of energy, 
pollution, health, congestion and afforda-
bility) as well as the promotion of sustain-
able transport vis-à-vis enabling conditions 
in various countries through model frame-
works at UN bodies and other international 
organizations. The joint declarations are 
attached in Annex III.

Procurement of Testing 
Equipment

The capacity building phase of the project 
also comprised procurement of equipment 
for the RDCBSM’s testing facility. At the time 
of project conceptualisation, the RDCBSM 
provided the DPIIT with a comprehensive list 
of items needed to upgrade its laboratory 
to the international level of compliance, as 
also supported by requests from the indus-
try. The list of equipment to be procured 
under the project originated from this list, 
which included:

1. Equipment for RoHS, EEV testing 

2. Spectrometer

3. Universal testing machine 1000 KN

4. Plastic and rubber testing machines

5. Retro-reflection measuring unit 

6. Goniometer

7. Tristimulus Calorimeter 

Capacity Building Phase

Figure 22: Reflector testing facility set-up at the RDCBSM
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During the course of the project, the RDCBSM 
revised the list of equipment, catering to the 
changing requirements of the industry. It 
was expressed that while some of the listed 
equipment had already been obtained by 
the RDCBSM in the time between project 
formulation and final approval, there was 
a need to expand the scope of the testing 
equipment pertaining to compliance as per 
RoHS and REACH directives, to meet export 
requirements. The equipment list was thus 
modified accordingly, and the final equip-
ment procured under the project included:

1. Equipment for ROHS testing, including:

• Energy Dispersive X-ray Fluorescence 
Spectrometer 

• Pyrolyzer – Gas Chromatograph-Mass 
Spectrometer (Py-GCMS)

• UV – Visible Spectrophotometer  

2. Optimal Emission Direct Reading Spec-
trometer (PMT)

3. Retro-reflection measuring unit

4. Goniometer (automatic) 

5. 	Tristimulus Calorimeter  

Figure 23: Optical Emission Spectrometer 
at the RDCBSM 

The testing equipment (along with suitable 
accessories and software) was procured 
from leading international technology sup-
pliers, installed, calibrated and commis-
sioned, followed by a training on usage and 
operation for the RDCBSM staff. 

Details of the equipment operationalised 
are provided below:

1. Reflector testing equipment 

»» Retro-reflection Measuring Unit: Equip-
ment for the measurement of the coef-
ficient of luminous intensity of retro 
reflectors
»» Goniometer (automatic): A high preci-
sion industrial-class goniometer with 
a robotic arm for movement of test 
samples (i.e. reflex reflectors) at dif-
ferent angles
»» Tristimulus Calorimeter: Equipment for 
simplified assessment and classifica-
tion of the colours of the different types 
of bicycle reflectors, sheets and tapes

As a result of this procurement, the 
RDCBSM is now positioned to carry out 
testing for bicycle reflectors, sheets and 
tapes. The RDCBSM has received accredi-
tation as per ISO 6742 (applicable to ret-
ro-reflective devices used on cycles) from 
the National Accreditation Board for Test-
ing and Calibration Laboratories (NABL). 
Since the use of reflectors was made com-
pulsory by the Supreme Court of India 
(India’s highest statutory body) in 2016, 
the RDCBSM’s reflector-testing facility 
has been an important resource for Indian 
manufacturers producing and importing 
bicycle reflectors. 

2. Optical Emission Spectrometer: Equip-
ment to determine the elemental compo-
sition of a broad range of metals. This has 
further strengthened the analytical sup-
port services that the RDCBSM can pro-
vide to the bicycle industry.

3. Restriction of Hazardous Substances 
(RoHS)/Registration, Evaluation, Author-
isation and restriction of Chemicals 
(REACH) compliance testing equipment:

»» Energy Dispersive X-ray Fluorescence 
Spectrometer: Non-destructive test 
equipment to test compliance as per 
RoHS for five main elements – cadmium, 
mercury, lead, chromium and bromine.

»» Pyrolyzer – Gas Chromatograph-Mass 
Spectrometer (Py-GCMS): Equipment 
to analyse the percentage of total 
poly brominated biphenyl (PBB) and 
total poly brominated diphenyl ethers 
(PBDE) in samples.

»» UV – Visible Spectrophotometer: Equip-
ment to analyse hexavalent chromium.

As a result of this procurement, the RDCBSM 
has been equipped to test for compliance 
as per RoHS and REACH directives. The 
need for this facility had been expressed 
by industry representatives on multiple 
occasions, highlighting that testing as per 
these directives is imperative for manufac-
turers looking to export their products into 
European markets (sample request letter 
attached under Annex IV). 

Figure 24: Testing equipment for compli-
ance with RoHS/REACH directives

Capacity Building Phase

Under the project, a 3D printer was also 
procured for the RDCBSM. The printer is a 
high-performance device based on the prin-
ciple of fused deposition modelling (FDM) 
technology, suitable for a wide range of poly-
mer 3D printing filaments, including special 
engineering plastics, acrylonitrile butadiene 
styrene (ABS), polylactic acid (PLA), polyvi-
nyl alcohol (PVA), nylon, wood fill, metal fill, 
high-impact polystyrene (HIPS) and acry-
lonitrile styrene acrylate (ASA). The opera-
tionalisation of this 3D printer positions the 
RDCBSM to provide prototyping support to 
the bicycle industry. 

Figure 25:  3D printing facility at the RDCBSM 

Procurement of 3D printer 
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5         KEY ACHIEVEMENTS

The project interventions took a multifaceted 
approach to building the capacity and capabil-
ity of the RDCBSM, the AICMA and the UCPMA. 
The project interventions have resulted in: 

»» Enhanced technical expertise of RDCBSM 
and the associations and their ability to con-
tribute towards addressing industry-wide 
challenges

»» Strengthening of the RDCBSM’s service port-
folio and support to the industry, includ-
ing new testing facilities at the RDCBSM in 
response to regulatory and export require-
ments

»» Expansion of the RDCBSM’s and the asso-
ciations’ institutional linkages with interna-
tional technical partners and industry actors

These outcomes would play an important role 
towards facilitating the adoption of modern 
manufacturing technologies by Indian bicycle 
and parts manufacturers, improvement in pro-
ductivity performance and competitiveness of 
units and inclusion of small and medium units 
in global value chains.

The key achievements of the project are high-
lighted below.

Industry diagnostic of the Indian bicycle 
industry 

The project facilitated the identification of 
the main industry-wide critical needs and the 
main ways in which manufacturers could be 
supported to enhance the competitiveness of 
the industry. This analysis incorporated inputs 
from key stakeholders, ensuring relevance to 
the current industry context. Indicative of their 
utility, the industry-wide recommendations 
provided by UNIDO have prompted the initi-
ation of proposals and funding requests sub-
mitted to the government by the RDCBSM and 
the industry associations. 
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Institutional diagnostic assessment of the 
nodal technical institution and industry 
associations

The comprehensive institutional assessment 
provided key insights regarding general man-
agement practices, knowledge management 
practices, HR management strategies, collab-
oration with industry, areas for skills enhance-
ment and the service portfolio of RDCBSM, 
as well as the functioning of the industry 
associations. This assessment not only pro-
vided better context for the implemented 
project, but would also serve as the basis of 
potential reorientation of the organization 
to meet the changing needs of the industry. 

Development of an action plan and 
strategic framework for the RDCBSM 

In order to facilitate strategic, long-term 
planning within the RDCBSM, the project 
developed a technical and managerial 
action plan, with short-term, medium-term 
and long-term recommendations. With 
expert guidance, strategic frameworks in 
specific areas were also developed for the 
RDCBSM: for example, a five-year strategic 
plan towards how the RDCBSM could posi-
tion itself for the delivery of testing and 
training services in the area of e-bikes was 
developed and provided to the organization. 

Technical and practical training 
programmes

The project facilitated a wide range of capac-
ity building activities—technical workshops, 
hands-on training sessions, international 
study tours and international fellowship 
trainings. These knowledge-transfer activ-
ities have resulted in increased exposure 
to best available technologies and modern 
manufacturing processes for the RDCBSM 
and the industry associations. A balance 

between theoretical trainings as well as first-
hand exposure to modern bicycle manufac-
turing and testing was ensured for junior, 
mid-level and senior engineers and industry 
representatives. 

Certification of personnel in the area of 
electric bicycles

Participants of the fellowship training pro-
grammes received certificates of completion 
from the respective technical institutions 
conducting the training. Importantly, select 
personnel received certification from LEVA 
(U.S.A.) in the area of e-bikes:

»» 14 personnel were certified as LEVA 
instructors to teach the ‘LEVA Electric Bike 
Technician Certificate’ courses (levels 1–4)

»» 27 personnel were certified as electric 
bike technicians on completion of the 
LEVA course

Setting up and operationalisation of India’s 
first reflector testing facility dedicated to 
the bicycle industry at the RDCBSM

The procurement of equipment to test bicycle 
reflectors, sheets and tapes has positioned 
the RDCBSM as India’s first reflector test-
ing facility dedicated to the bicycle indus-
try. Through its Committee on Road Safety, 
the Supreme Court of India (India’s highest 
statutory body) made it mandatory to install 
a set of 10 reflectors (as per ISO 6742-2) on 
bicycles, with effect from September 2016. 
Manufacturers in the Ludhiana cluster had 
to incur high costs for testing and greater 
lead times to obtain test reports through test 
labs located in other parts of the country. 
The RDCBSM is now able to address these 
challenges by hosting a reflector-testing 
facility in the bicycle manufacturing cluster 
in Ludhiana, offering testing services at rea-
sonable prices.

Key Achievements

Table 6: Capacity building programmes of the project

Activity No. of training 
programmes

No. of 
participants 

trained

Expertise 
from Areas of training

Technical 
workshops 07 172

Germany, 
Italy, U.S.A, 

India

»» Patents and IPRs in the bicycle industry
»» Standards for bicycles and bicycle com-
ponents

»» Bicycle design
»» Electric bicycles 
»» Material behaviour and failure analysis
»» Finite element analysis (FEA) for bicycles
»» Entrepreneurial competencies

International 
study tours 04 14

Japan, China, 
Belgium, 
Portugal, 
Germany

Interaction with and visits to leading 
international technical institutions, 
associations, testing labs, bicycle 
manufacturing companies for first-hand 
discussions and exposure

Fellowship 
training 

programmes
03 21

U.K., 
Germany, 

U.S.A.

»» Bicycle frame-building
»» Electric bicycles
»» Bicycle testing

Hands-on 
training 
sessions

03 38
Germany, 

Japan, U.S.A.

»» Bicycle testing
»» Quality audits
»» Bicycle assembly

Training 
to operate 
procured 
testing 

equipment

04

Staff of 
RDCBSM’s 

bicycle testing 
lab

Germany, 
Austria

Operation of:12

»» Reflector testing equipment
»» Testing equipment as per RoHS/REACH 
directives

»» Spectrometer
»» 3D printer

13 Details provided in the section entitled ‘Procurement of Testing Equipment’.

Figure 26:  Coverage of project achieve-
ment on official DPIIT Twitter page12

12 <https://twitter.com/dippgoi/
status/1085819759713607684> 

Setting up and operationalisation of 
testing facilities at RDCBSM as per RoHS 
and REACH directives

The RDCBSM received requests from indus-
try representatives to support manufactur-
ers in meeting compliance requirements for 
exports to European markets. An important 
aspect of this was to meet the requirements 
of RoHS and REACH directives, pertaining 
to hazardous and chemical substances. 
The RDCBSM has now been equipped 
with testing facilities to check for RoHS/
REACH compliance. This establishment of 
this facility implies substantial cost and 
lead time savings for the manufacturers in 
the Ludhiana cluster, who earlier relied on 
international laboratories for this service.

https://twitter.com/dippgoi/status/1085819759713607684
https://twitter.com/dippgoi/status/1085819759713607684
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Addition of new services to the RDCBSM’s 
existing service portfolio

The project has contributed to strengthening 
the expertise and skill-level of the RDCBSM 
personnel and industry association repre-
sentatives in a wide range of technical areas. 
This strengthened capacity has better posi-
tioned the RDCBSM to provide key technical 
inputs to industry and add additional ser-
vices to its current service portfolio. Some 
illustrative examples are listed below:

»» Testing of bicycle reflectors

»» Testing of bicycle components as per 
RoHS/REACH directives

»» Delivery of e-bike technician courses, in 
collaboration with LEVA (U.S.A.), following 
the certification of the RDCBSM personnel 
as instructors

»» Basic checks for select e-bike components 
(e.g. batteries, controllers and throttles) 
to support manufacturers in verifying the 
quality of procured components

»» Facilitating B2B initiatives and common 
sourcing of key e-bike components for the 
Indian bicycle industry, through estab-
lished networks with technology suppliers 
and manufacturers of e-bike components

»» The training programmes under the pro-
ject have contributed towards enabling the 
RDCBSM to establish several additional ser-
vices, such as an active consultancy service, 
especially for the small and medium-sized 
manufacturers of the bicycle cluster; sup-
port towards product development through 
finite element analysis and test simulations 
as a precursor to prototyping; product fail-
ure analysis; and general quality audits 

»» Provision of prototyping support to manu-
facturers through the newly-procured 3D 
printer

Expansion of international institutional 
networks

The various activities of the project facilitated 
increased dialogue with and linkages between 
the RDCBSM, the AICMA, the UCPMA and 
leading international technical organizations, 
manufacturing units, technology suppliers 
and industry experts. The RDCBSM was found 
to have limited contact with international 
partners or companies or joint ventures/col-
laborations with other industry actors, owing 
to limited knowledge of various international 
organizations and their areas of specialisa-
tion and lack of access to the appropriate 
points of contact within these organizations.

Addressing this gap was one of the main 
advantages of UNIDO’s project interven-
tions. Through its study tours, consultation 
meetings, site/lab visits and training pro-
grammes, the project facilitated the RDCB-
SM’s interaction with leading organizations 
from all over the world and enabled free and 
detailed knowledge sharing between them. 
The RDCBSM personnel were able to visit 
these organizations, observe their facilities 
and get trained by in-house experts. They 
were also able to initiate dialogue regard-
ing sustained collaborations in the future, 
resulting in the signing of joint declarations 
with several of these organizations. Address-
ing this gap was one of the main advantages 
of UNIDO’s project interventions. Through 
its study tours, consultation meetings, site/
lab visits and training programmes, the proj-
ect facilitated the RDCBSM’s interaction with 
leading organizations from all over the world, 
and enabled free and detailed knowledge 
sharing between them. RDCBSM person-
nel were not only able to visit and observe 
their facilities and get trained by seasoned, 
in-house experts of these organizations, but 
were also able to initiate dialogue regard-
ing sustained collaborations in the future, 
resulting in the signing of joint declarations 
with several of these organizations. 

Signing of 7 joint declarations for future 
cooperation

As a result of the productive discussions 
and consultations held during the project, 
the RDCBSM and the associations have 
been able to sign several joint declarations 
for continued collaboration with and sup-
port from international counterpart organi-
zations. The signed agreements include:

»» RDCBSM and the National Centre of Super-
vision and Inspection on Light Electric 
Vehicles and Battery Products Quality 
(CEVT), China 

»» RDCBSM and EFBE Prüftechnik GmbH, 
Germany

»» RDCBSM and the Light Electric Vehicle 
Association (LEVA), U.S.A.

»» RDCBSM and the Kunshan Products Safety 
Inspection Institute (KBTC), China

»» RDCBSM, AICMA and the National Asso-
ciation of Two Wheels Industries, Hard-
ware, Furniture and Related Products 
(ABIMOTA), Portugal

»» AICMA, UCPMA and the Confederation of 
the European Bicycle Industries (CONEBI) 

»» AICMA and the European Cyclists’ Federa-
tion (ECF), Belgium

Development of technical resources

The teaching materials used to deliver the 
technical workshops and advanced techni-
cal training programmes have all been pro-
vided to the RDCBSM as a part of its knowl-
edge repository. These materials will act as 
a key resource for subsequent knowledge 
dissemination to the industry and knowl-
edge management within the organization. 
Several organizations and experts also pro-
vided the RDCBSM with additional refer-
ence documents and resources, based on 
specific expressed requirements such as 
documents pertaining to particular stand-
ards and regulations. Many of the individual 
experts have also expressed a willingness 
to maintain an open channel of communi-
cation with the RDCBSM for continued sup-
port and technical guidance. 

Key Achievements

Figure 27: Select organizations of the international network developed during the pro-
ject activities
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6
During the implementation of the project, 
there were several factors that influenced 
the overall operational effectiveness. These 
included factors and actions that enhanced 
project outcomes as well as the contextual 
challenges faced. Some of these aspects are 
listed below. 

Relevance of diagnostic assessment

The identification of critical industry needs 
through a detailed diagnostic assessment 
and interaction with various industry actors 
allowed for the selection of appropriate topics 
and technology areas for capacity building. 

Involvement of industry representatives

The activities of the project benefitted greatly 
from the high level of involvement from indus-
try units and manufacturers from the bicycle 
cluster in Ludhiana. The representatives of the 
associations as well as the management of the 
companies visited facilitated multiple visits 
to different factories in the cluster, provided 
detailed inputs regarding the current status 
and specific needs of the industry and par-
ticipated actively in the different training pro-
grammes organised. Support for on-site train-
ing programmes and the provision of bicycle/
component samples for demonstrations were 
extremely forthcoming.

Choice of participants in training programmes

The effectiveness of the training programmes 
was enhanced by appropriately identifying the 
participants and attendees.

»» The inclusion of junior, mid-level and sen-
ior level personnel from the RDCBSM in the 
training workshops and hands-on training 
ensured institution-wide strengthening of 
the organization.

OBSERVATIONS AND    
LESSONS LEARNED 
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»» 	The participation of industry representa-
tives in the training programmes ensured 
that on-ground experiences and perspec-
tives on prevalent production practices 
were a part of the discourse.

»» Technical personnel were selected for the 
fellowship training programmes as per 
their area of specialisation.

»» 	Senior management personnel were iden-
tified for management-focused discus-
sions held during the study tours.

Capacity building modalities

In line with the findings of the diagnostic 
assessment, the training programmes were 
designed to (i) provide participants with 
exposure to shop-floor operations, and (ii) 
use practical teaching methods for maxi-
mum absorption, through:

»» Visits to manufacturing facilities: The 
observation of real-time operations of 
modern bicycle manufacturing facilities 
and testing labs during the international 
training programmes and study tours pro-
vided the RDCBSM and industry represent-
atives with shop-floor exposure, while the 
visits to Indian units enabled them to com-
pare and contrast operations.

»» 	Hands-on training: The capacity building 
activities were designed to be practical and 
interactive. This learning-by-doing/hands-on 
training approach proved to be effective 
and well-received by the participants.

Feedback mechanism

Collection of feedback after the training pro-
grammes ensured effective execution and 
responsiveness to the participants’ require-
ments in subsequent activities. 	

Identification of specialised experts

Identifying and engaging suitable technical 
experts for project activities was found to be 
challenging as expertise in bicycle produc-
tion is a niche area. This challenge was over-
come with extensive research and outreach 
to different types of expert networks. 

UNIDO networks

The utilisation of UNIDO’s international 
network of offices was extremely useful 
in organising meetings and visits with the 
global bicycle industry’s key stakeholders. 
For example, the UNIDO Investment and 
Trade Promotion Offices (ITPOs) in Tokyo 
and Shanghai were instrumental in identify-
ing potential experts and industry partners 
in Japan and China, respectively. 

Scheduling

While conducting training programmes at 
leading technical institutions, the annual 
calendar and availability of experts/organ-
izations did not always align with project 
timelines. In addition, some junior person-
nel nominated from the RDCBSM for inter-
national fellowship training programmes 
were denied visas to undertake travel. Thus, 
the scheduling of training activities, espe-
cially with international partners, was prone 
to delays and required adaptability in the 
implementation plan. 

Participation by SMEs

Participation in training activities by small-
scale component manufacturers was limited 
as compared to the larger OEMs. This was 
found to be indicative of the focused train-
ing requirements of such manufacturers. It 
was also noted that greater outreach to such 

Observations and Lessons Learned

SMEs would be achieved by changing the 
medium of instruction from English to local 
languages such as Hindi or Punjabi. 

Concept of technology transfer

It was found that traditional industry actors 
such as the RDCBSM are more receptive to 
the concept of direct ‘embodied’ technology 
transfer, i.e. technology transfer that man-
ifests as investments in new equipment or 
machinery. The RDCBSM therefore had to 
be sensitised regarding the importance of 
embedding expertise within the organiza-
tion (and subsequently the industry), as a 
manifestation of the (disembodied) tech-
nology transfer process. Accordingly, the 
project’s capacity building activities were 
designed to (i) build the RDCBSM’s theoreti-
cal and functional knowledge of best availa-
ble technologies/processes, enabling them 
to adapt them to the Indian context, as well 
as (ii) elucidate potential services through 
which these techniques/best practices 
could be diffused in the industry. 

Gender mainstreaming

While the participation of women engineers 
and personnel in project activities was 
encouraged, the target beneficiary institu-
tions were found to have very few female 
employees in the technical departments or 
executive bodies, (this appeared to be the 
general case in the industry as well). 
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7 EVALUATION

As one of the post-implementation activities 
of the project, a Final Evaluation (FE) of the 
project was undertaken. The evaluation was 
conducted by an international evaluation con-
sultant through a comprehensive review of 
documents and reports as well as consulta-
tions with the main stakeholders and benefi-
ciaries of the project.

The objectives of the Final Evaluation were:

»» To assess the project performance in terms 
of relevance, effectiveness, efficiency, sus-
tainability and progress to impact.

»» 	To identify key learning to feed into the 
design and implementation of the forthcom-
ing projects.

»» 	To develop a series of findings, lessons and 
recommendations for enhancing the design 
of new and implementation of ongoing pro-
jects by UNIDO.

The Final Evaluation found that industry needs 
were adequately addressed by the project with 
high relevance and ownership of the project 
by the national stakeholders, which in turn, in 
this case, resulted in a high and active interest 
and participation from all the stakeholders in 
achieving the project outputs.

The main findings of the FE are presented below:  

Project design and relevance
All the interviewed stakeholders emphasized 
the high relevance of the project for the bicycle 
sector. It was designed to address some cru-
cial issues that the bicycle and bicycle parts 
industry is faced with and met the needs of 
the target group. The project was also consist-
ent with the country’s, and therefore donor’s, 
priorities and in line with the National Manu-
facturing Policy (2011). 
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The outputs were considered to be ade-
quate for an upgrading of the RDCBSM, and 
to achieve the expected outcome: “strength-
ened capacity and capability of the RDCBSM, 
the UCPMA and the AICMA to provide man-
agement and technical support to the Indian 
bicycle sector with a view to strengthen its 
global competitive position”.

Effectiveness at current 
stage of implementation

At the time of the Final Evaluation, almost all 
the activities were found to be completed. 
Within the framework of the project and its 
planned outputs, a report on the assessment 
of the bicycle sector as well as a diagnostic 
study, and action plans for the RDCBSM, the 
UCPMA and the AICMA, were prepared; the 
skills and technical capacity and capability 
of the beneficiary institutions were upgraded 
and equipment was procured and installed at 
the the RDCBSM. Achieved outputs were con-
sidered to be effective in supporting the bicy-
cle sector and contributing towards achieving 
the expected outcomes of the project.

Efficiency at current stage of 
implementation

The Final Evaluation found that the pro-
ject resources/inputs (concerning fund-
ing, expertise and time) were used eco-
nomically to produce results, which were 
achieved within the original budget, and at 
an acceptable cost. 

Likelihood of sustainability 
of project outcomes

The Final Evaluation found that the capacity 
-building and knowledge transfer, via train-
ing workshops as well as fellowship training 
programmes (along with the procurement of 
testing equipment) provided the RDCBSM 
with additional options for revenue gen-
eration from the industry. The evaluation 
found that the project results and benefits 
are expected to be sustainable after the end 
of the donor funding. For the long-term sus-
tainability of the RDCBSM and its support to 
the micro and small enterprises in the bicy-
cle industry, it was found to be crucial to not 
only maintain the acquired knowledge, but 
also to improve and build upon it.

Cross-cutting issues
The Final Evaluation found the overall pro-
ject management by the Project Manager 
and the project management unit (PMU) to 
be effective and efficient. The PMU reported 
regularly to the PM at UNIDO HQ as well as 
to the DPIIT and the PSC. All the interviewed 
stakeholders also emphasized that the man-
agement and overall coordination mecha-
nisms by the HQ PM as well as national PMU 
have been efficient and effective. 

The PMU was found to be well-balanced with 
respect to gender. With respect to the Indian 
bicycle industry, the project did not focus on 
gender dimensions in its interventions, as a 
minority of female personnel were observed 
in the stakeholder institutions, owing to the 
nature of work in the industry, the necessary 
academic background (namely, mechanical 
engineering) and cultural factors. 

Evaluation

Key recommendations
1. Consideration of a potential follow-up pro-

ject, based on the needs of the industry, 
and inclusion of recommendations from 
the various output reports prepared within 
the framework of the completed project. 
The support provided in such a project 
could focus on: 

»» 	Support to manufacturing units, espe-
cially MSMEs, through training and aware-
ness-raising activities.

»» Incorporation of recommendations of the 
current project, such as the establishment 
of a material bank or common facilities for 
processing of new raw materials such as 
aluminium.

»» Further upgrading of the RDCBSM in addi-
tional areas.

2. Dedicated efforts towards demand-related 
factors, i.e. promotion of cycling, possibly 
within the framework of a sustainable cit-
ies approach, continued awareness-rais-
ing activities on the benefits of cycling by 
the government and comprehensive safe-
ty-related standards and requirements to 
support cycling.

3. The RDCBSM should maintain and expand 
on the knowledge gained within the 
framework of the project and implement it 
through expanded service offerings for the 
industry. This would include offering short-
term training courses based on the knowl-
edge and curriculum gained; providing 
guidance in areas such as e-bikes; building 
institutional networks by following-up with 
partners of joint declarations and other 
partners met during the various activities; 
cooperation with local universities; and 
full utilisation of all equipment procured.
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The project aimed to strengthen the meso-
level infrastructure for the bicycle industry, 
i.e. the RDCBSM, the AICMA and the UCPMA, 
to further support units in adopting best avail-
able technologies and global best practices. 
The capacity building activities of the project 
facilitated exposure to advanced new technol-
ogies and processes, connected the RDCBSM 
and the associations with leading counterpart 
organizations and developed their technical 
know-how in critical areas. 

The project approach allowed for a detailed 
analysis of the respective competences of 
and roles played by these organizations, and 
the subsequent implementation of tailored 
capacity building programmes. The value of 
UNIDO’s interventions was in the engage-
ment with leading international experts and 
technical institutions, and the establishment 
of long-term collaborative relationships that 
have emerged from these interactions. This 
extensive resource-network, combined with 
the acquired skills and expertise, has posi-
tioned the target beneficiary organizations 
to better assist the Indian bicycle industry in 
building its competitiveness. 

As the only technical organization dedicated 
to the bicycle industry, the RDCBSM has a key 
role to play in building the competitiveness 
and innovative capacity of manufacturers, by 
providing core support services to the indus-
try (such as benchmarking, testing, trouble-
shooting), demonstrating new technologies 
and processes and providing focused pro-
cess-related guidance to SMEs. Towards this, 
the UNIDO project has worked on building 
the RDCBSM’s knowledge of some key topics, 
developing strategic action plans, identifying 
potential service avenues to be introduced, 
increasing its interface with industry units, 
transferring technical resources for future ref-
erence and establishing handholding arrange-
ments with appropriate technical partners. 

INFERENCES AND 
WAY FORWARD8
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Inferences and Way Forward

would also need to be supported by a common 
processing facility, along with the RDCBSM. Such 
a facility would comprise an extrusion press, 
a permanent mould foundry, a heat-treatment 
facility and equipment for hydroforming. 

Training for industry

It is also strongly recommended that advanced 
technical training is provided to industry units, 
especially the SMEs, as a combination of 
hands-on training, on-site production support 
and guidance in adopting global best practices. 
In coordination with the strengthened meso-
level infrastructure, the organization of technical 
workshops and deployment of suitable experts 
on the shop-floor will facilitate increased produc-
tivity and modernisation. Some key areas15 for 
such training include: 

»» Development of light-weight aluminium alloy 
components (such as handles, hubs, frames, 
forks, disc brakes and rims) including material 
processing, joining and finishing.

»» Development of the main components of 
e-bikes.

»» Adoption of quality management practices and 
productivity-improvement measures.

»» Enhanced aesthetic and industrial design 
capabilities.

Testing support 

Indian bicycle and component manufacturers 
also need additional testing support to meet 
international standards and safety require-
ments. Looking forward, setting up of test facil-
ities for complete e-bikes, plastic and rubber 
parts and bicycle accessories would be useful 
for the industry. In addition, the industry would 
also benefit from the development of tests for 
quality and benchmarking of top-quality bicy-
cles/components. 

Bicycles represent one of the most sustainable 
modes of transportation, with zero dependence 
on fossil fuels, no emissions and pollution, health 

15 A more elaborate list of areas for such training has been 
highlighted in the section titled ‘Report on the Indian Bicy-
cle Industry’.

benefits from increased physical activity, and as 
an affordable means of mobility. Moreover, e-bikes 
have the added advantage of increased travel 
efficiency based on faster speed, capacity, and 
improved connectivity factors, especially in case 
of shared e-mobility networks. As per estimates by 
TERI, India can save close to INR 1.8 trillion annu-
ally from reduced fuel costs, travel time savings 
as well as health benefits (from reduced air pollu-
tion levels and increased physical activity) if bicy-
cles replace two/four wheelers for short distance 
trips. Thus, there is immense value in bringing 
bicycles to the forefront of the mobility landscape.

According to AICMA, approximately 45% of all 
households in India use a bicycle as a primary 
mean of transportation. However, cycling pene-
tration in India is not very high, averaging around 
90 per 1000 persons as compared to approxi-
mately 1100 per 1000 persons in countries like 
the Netherlands. Thus, there appears to be great 
potential in increasing bicycle ownership and 
usage in India, including e-bikes. The global 
e-bike market alone is expected to grow at 9% 
CAGR - from USD 21.1 billion in 2018 to USD 38.6 
billion by 2025. As the second largest producer of 
bicycles in the world, the Indian bicycle industry 
can potentially position itself as a market leader 
in higher-value bicycles and their specialised 
components, with a special emphasis on the 
development and manufacturing of e-bikes, to 
meet this expected demand. This would require 
the development of indigenous technical capa-
bilities to produce and export a majority of spe-
cialised components, combined with relevant 
government policies, cycling infrastructure and a 
sensitization of consumers to facilitate demand.

The repository of knowledge, enhanced skills 
and institutional linkages established for the 
RDCBSM, the AICMA and the UCPMA under the 
UNIDO project can be utilised towards the pro-
vision of the requisite support to the indus-
try. Aided by appropriate policy assistance and 
focused handholding by industry experts, this 
strengthened institutional support will be instru-
mental in boosting the Indian bicycle industry’s 
global competitiveness. 

However, in the long run, the internal expertise 
and research capabilities of the RDCBSM will play 
a crucial role in the success of the technology trans-
fer and innovation management process in the 
Indian bicycle industry. Such capabilities serve two 
purposes: (i) the research capability of the organ-
ization allows the firm to better scan the environ-
ment for relevant external technology sources, 
and (ii) the internal research capability of the firm 
increases its absorptive capacity and improves the 
integration of external knowledge into the inno-
vation process (Cassiman & Veugelers, 2000).

The utility of a technical centre such as the 
RDCBSM is in its ability to absorb and relay tech-
nological advances to the industry, especially to 
SMEs. While the RDCBSM remains a focal point for 
the provision of technical services (such as test-
ing) to the industry, it is not an R&D-based institu-
tion in the traditional sense. Therefore, a revival 
of an applied research function in the organiza-
tion will be essential to develop in-house exper-
tise and contribute to technology development 
initiatives. The newly acquired exposure and 
linkages through the UNIDO project should help 
facilitate this intrinsic capability. This research 
function will, no doubt, require recruitment of 
qualified technical personnel and strategic liai-
sons with manufacturers, but also appropriate 
vision and strategy, organizational intelligence, 
creativity management and appropriate manage-
ment of technology (Lawson & Samson, 2001). 

It is important for the RDCBSM to become at par 
with (or ideally, ahead of) the industry's knowl-
edge of technologies and new techniques, to 
maintain its relevance to the bicycle industry's 
competitiveness. A stronger focus on bicycle pro-
duction technology, instead of a diversification 
into supporting other light engineering industries 
through general services will also be important. A 
proactive approach towards addressing the bicy-
cle industry’s common challenges and providing 
inputs to policy will build industry confidence in 
the RDCBSM’s relevance and effectiveness. The 
organisation therefore appears to be at its inflec-
tion point, and targeted actions are necessary to 
ensure its continued operation in a useful and 
sustainable manner.14 As the associations are 
14 Details of the recommendation have been presented in 
the section titled ‘Action Plan’.

also a part of the RDCBSM’s Governing Council, 
they have an important role to play in providing 
inputs and guidance to the organization.

The two industry associations—the AICMA and 
the UCPMA—play an active advocacy, coordi-
nation and dissemination-focused role for their 
respective members. The associations, consti-
tuted by all the major players and senior repre-
sentatives of the industry, are well-versed with 
the current status and challenges of the industry 
as well as mechanisms to mobilise resources and 
policy support for the industry. The project was 
able to support the associations in establishing 
contact with leading international industry asso-
ciations, interact with industry representatives 
from different parts of the world, observe latest 
technologies and facilities and undergo training 
programmes on important topics. 

The interventions of the project were designed in 
line with global best practices and the needs of 
the Indian bicycle industry. While the meso-level 
infrastructure has been strengthened to support 
manufacturers, the industry units require focused 
handholding and guidance towards becoming 
globally competitive. This requirement has been 
substantiated by the industry through a request 
for a potential second phase of UNIDO support to 
the bicycle industry, focusing on unit-level inter-
ventions. Several critical industry-wide needs 
were identified during the course of the project, 
highlighting specific ways in which units could 
be supported in manufacturing lightweight and 
high-strength bicycles in newer, superior materi-
als, with advanced design and accessories. The 
main needs are highlighted below.

Sourcing of and common facilities for newer 
materials

Most importantly, the issue of sourcing appro-
priate raw materials (with a focus on aluminium 
alloy) must be addressed. In an ideal scenario, 
industry actors must collaborate for the com-
mon sourcing of the right grade, thickness and 
shapes of alloy tubes and blanks, such that a 
shared ‘material bank’ would meet the varying 
quantity requirements of different manufacturers 
in an economically feasible manner. This initia-
tive could be coordinated by the associations but 
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Annex I: Request Letter from the State Government of Punjab



Project starts

Action plan 
meeting

JANUARY

01

Visit of Japanese 
experts to 
Ludhiana

•	Material 
behaviour 
workshop

•	Hands-on 
training 
on bicycle 
assembly

•	Fellowship 
training on 
e-bikes

•	Fellowship 
training on 
bicycle testing

•	Extension of 
project until 31 
Aug 2019

FEBRUARY

02

FEA workshop

MARCH

03
APRIL

04

Delivery of 
equipment 

pertaining to 
RoHS/REACH 
compliance

MAY

05

•	IPR workshop
•	Standards 

workshop
•	Study tour I to 

Japan

JUNE

06

•	Study tour  
to China 

•	Bicycle design 
workshop

•	Workshop on 
entrepreneurial 
competencies

•	Mission 
by internal 
consultant 
for the Final 
Evaluation of 
the project

JULY

07

Extension of 
project until

31 March 2018

Diagnostic 
assessment

AUGUST

08

2016
2017

2018
2019

Signing of Project 
Document by 

DPIIT

Installation 
of reflector 

testing facility at 
RDCBSM

SEPTEMBER

09

•	Extension of 
project until 30 
November 2019

•	Delivery of 
last testing 
equipment 
(Spectrometer)

Fellowship 
training at 
The Bicycle 

Academy, U.K.

IC-ISID Steering 
Committee 

Meeting (IV)

OCTOBER

10

Installation 
of testing 

equipment 
under Lot 2 

(RoHS/REACH 
compliance 
testing and 

Spectrometer)

E-bikes
workshop

Study tour II to 
Japan

NOVEMBER

11

Installation 
of testing 

equipment 
under Lot 2 

(RoHS/ REACH 
compliance 

testing)

•	Release of 
first tranche of 
funds 

•	Visit of expert 
from USA

Study tour to 
Belgium, Portugal 

and Germany

DECEMBER

12

Installation of
3D printer

Annex II: Timeline of Activities 
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Annex III: Twinning Agreements
RDCBSM with CEVT, China
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RDCBSM with LEVA, USA

Annex III: Twinning Agreement
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RDCBSM with EFBE Prüftechnik, Germany

Scanned by CamScanner

Annex III: Twinning Agreement
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RDCBSM and KBTC, China

Annex III: Twinning Agreement
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RDCBSM and ABIMOTA, Portugal

Annex III: Twinning Agreement
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 AICMA and UCPMA with CONEBI, Europe

 

Annex III: Twinning Agreement
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AICMA and ECF, Belgium

Annex III: Twinning Agreement
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Annex IV: Request from the Industry for Testing Facility as per 
REACH Directive 

Annex V: Press Coverage

Coverage of visit of international expert 
during the diagnostic assessment

Cityair News, Aug 18 2017

Coverage of meeting with UCPMA during diagnostic 
assessment

Punjab Kesari (Local regional newspaper), 21 Aug 2017

Visit of international expert dur-
ing the diagnostic assessment

Cityair News, Sep 2 2017
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Annex V: Press Coverage

Coverage of IPR workshop

Hindustan Times, 03 June 2017

Coverage of IPR workshop

Punjab Kesari e-paper, 03 June 2017

Coverage of visit Japanese experts to Ludhiana

UNIDO delegation visits Ludhiana, holds meet with
industrialists to upgrade bicycle sector

Director Industries Punjab claims govt is always ready to help the industry

The Hush Post, Ludhiana: Aiming to strengthen the bicycle industry in Ludhiana, a delegation of
United Nations Industrial Development Organization (UNIDO) comprising two experts from Japan,
along with officials of Industries department, Punjab visited plants of Hero Cycles and Avon Cycles
in Ludhiana on Friday.

UNIDO delegation visits Ludhiana, holds meet with industrialists to upgrade bicycle sector

UNIDO delegation members in Ludhiana on Friday.

The delegation includes UNIDO Project Manager (Bicycle Project) Anders Isakkson, Project
Assistant Sharaddha Srikant, experts Takashi Nagahori, Kazunobu Tokuda held a meeting with
Director Industries, Punjab DPS Kharbanda, Additional Director Industries SM Goel, Hero Cycles’
representatives including Abhishek Munjal, SK Rai and other Bicycle manufacturers.

They discussed various aspects including the adoption of appropriate technology advancement in
the bicycle sector in Punjab and increasing its competitiveness in the global market. They also
talked how the technology from Japan can provide the assistance to local Industrialists to compete
with Chinese counterparts. They also had also detailed deliberations on the general problems of
productivity and quality.

The main object of the visit was to strengthen the technical capabilities of the sector and to get
the information about the needs of the bicycle industry.

Director Industries, Punjab DPS Kharbanda said that in order to keep our industry upgraded, it is
need of the hour to adopt the modern technology and start working on the manufacturing the
high-end bicycles, cycle parts of Aluminum Alloy, Carbon Fibre and other. He said Punjab
Government is ready to provide any kind of help to the industry.

The delegation members, DPS Kharbanda, SM Goel, General Manager of Research and
Development (R&D) center for Bicycles, HS Bains, Managers YA Khan, TP Singh, Tajinder Singh,
General Manager District Industries Centre Amarjeet Singh and others also visited manufacturing
plant. Later, they also visited Avon Cycles and its manufacturing unit.

By  The Hush Post  - February 16, 2018

The Hush Post, 16 Feb. 2018

Coverage of visit Japanese experts to Ludhiana

Punjab Kesari e-paper, 16 Feb 2018

Coverage of IPR workshop

Hindustan Times e-paper, 03 June 2017

UNIDO delegation visits Ludhiana, holds meet with
industrialists to upgrade bicycle sector

Director Industries Punjab claims govt is always ready to help the industry

The Hush Post, Ludhiana: Aiming to strengthen the bicycle industry in Ludhiana, a delegation of
United Nations Industrial Development Organization (UNIDO) comprising two experts from Japan,
along with officials of Industries department, Punjab visited plants of Hero Cycles and Avon Cycles
in Ludhiana on Friday.

UNIDO delegation visits Ludhiana, holds meet with industrialists to upgrade bicycle sector

UNIDO delegation members in Ludhiana on Friday.

The delegation includes UNIDO Project Manager (Bicycle Project) Anders Isakkson, Project
Assistant Sharaddha Srikant, experts Takashi Nagahori, Kazunobu Tokuda held a meeting with
Director Industries, Punjab DPS Kharbanda, Additional Director Industries SM Goel, Hero Cycles’
representatives including Abhishek Munjal, SK Rai and other Bicycle manufacturers.

They discussed various aspects including the adoption of appropriate technology advancement in
the bicycle sector in Punjab and increasing its competitiveness in the global market. They also
talked how the technology from Japan can provide the assistance to local Industrialists to compete
with Chinese counterparts. They also had also detailed deliberations on the general problems of
productivity and quality.

The main object of the visit was to strengthen the technical capabilities of the sector and to get
the information about the needs of the bicycle industry.

Director Industries, Punjab DPS Kharbanda said that in order to keep our industry upgraded, it is
need of the hour to adopt the modern technology and start working on the manufacturing the
high-end bicycles, cycle parts of Aluminum Alloy, Carbon Fibre and other. He said Punjab
Government is ready to provide any kind of help to the industry.

The delegation members, DPS Kharbanda, SM Goel, General Manager of Research and
Development (R&D) center for Bicycles, HS Bains, Managers YA Khan, TP Singh, Tajinder Singh,
General Manager District Industries Centre Amarjeet Singh and others also visited manufacturing
plant. Later, they also visited Avon Cycles and its manufacturing unit.

By  The Hush Post  - February 16, 2018
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Coverage of visit Japanese experts to Ludhiana

Hindustan Times, 16 Feb 2018

Coverage of dissemination to industry after 
UNIDO study tour to China

Business Reporter, 30 July 2018

Coverage of visit Japanese experts to Ludhiana

Business Reporter, 30 July 2018

Coverage of dissemination to industry 
after UNIDO study tour to China

CEVT website

Coverage of UNIDO study tour to China

CEVT website

Annex V: Press Coverage

Coverage of UNIDO study tour to China

Punjab Tribune, 11 July 2018

Coverage of workshop on 'Bicycle design'

Poliflash, 02 Aug. 2018
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Annex V: Press Coverage

Coverage of fellowship training at The Bicycle Academy (TBA)

TBA website

Coverage of workshop on 'e-bike'

Punjab Tribune, 20 Nov. 2018

Coverage of UNIDO study tour to Europe

Bike Europe, 04 Dec. 2018
Coverage of workshop on 'e-bike'

Hindustan Times, 20 Nov 2018

Coverage of UNIDO study tour to Europe

RadMarkt, 14 Dec. 2018
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