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EXECUTIVE SUMMARY

The United Nations Industrial Development Organization (UNIDO) has implemented a project
titled ‘Development and Adoption of Appropriate Technologies for Enhancing Productivity in the
Indian Bicycle and Bicycle Parts Sector’, in collaboration with the Department for Promotion of
Industry and Internal Trade* (DPIIT), Ministry of Commerce and Industry, Government of India.

India’s bicycle industry is the second largest in the world, producing approximately 15-16 mil-
lion bicycles, and accounting for approximately 10% of world production (AICMA 2017). The
industry faces several challenges, such as increased competition from imports, poor man-
ufacturing practices, the continued production of low-end (“traditional”) bicycles, and the
usage of dated technology. A majority of Indian bicycle manufacturers are currently unable
to make and sell the type of bicycles demanded in global markets, which are aesthetically
and technically superior, are made from lighter materials, allow multiple-speed settings and
require several special components. There is a need to build awareness and knowledge on
the latest technologies, institutional facilities for product design, processes and testing,
communication/network with the international bicycle industry, global market intelligence
for bicycle design and awareness of global best practices and manufacturing processes.

The project aimed to support the Indian bicycle industry by strengthening the capacity and
capability of the nodal technical institution for the sector - the Research and Development
Centre for Bicycle and Sewing Machine (RDCBSM) - and select industry associations - the All
India Cycle Manufacturers’ Association (AICMA) and the United Cycle and Parts Manufactur-
ers Association (UCPMA) - to provide better management and technical support to the indus-
try, with the aim to strengthen the global competitive position of the Indian bicycle sector.
The project activities include a range of technical capacity building and knowledge sharing
activities including: technical workshops; international study tours; fellowship training; twin-
ning with international counterparts; training of trainers; structured expert dialogue as well
as upgrading the RDCBSM’s testing facilities.

The project activities were preceded by a diagnostic component, which included a diagnos-
tic assessment of the RDCBSM and the two associations through a structured consultative
process that included analysis of relevant background material, development of an interview
guide and interactions with the main stakeholders of the Indian bicycle industry. This assess-
ment was done with the aim of correlating the needs and challenges of the Indian bicycle
industry with the RDCBSM’s response to, and capabilities in, meeting these requirements. A
number of key findings, of importance to the industry and the main beneficiary institutions,
have been identified and reflected in this report.

The diagnostic assessment covered both, institutional and technical aspects, with a focus on
the RDCBSM’sinteraction with the industryassociationsaswellas: alignment ofthe RDCBSM’s
services to industry needs; R&D selection and priority criteria; management; organisation;
skills and infrastructure; attractiveness and recruitment, and financial resources and effec-
tiveness of its service portfolio and expertise.

* Formerly known as Department of Industrial Policy and Promotion (DIPP).
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EXECUTIVE SUMMARY

The key findings from the institutional assessment are as follows:
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The RDCBSM is generally regarded by the industry as a well-qualified institute with ade-
quate professional skills among their staff for bicycle and parts testing, calibration ser-
vices, training and common facilities/workshop for tooling. However, there is a need for
the service portfolio and expertise offered to be upgraded in line with the changing needs
of the industry, best available technologies and global best practices.

No clear vision or strategy has been observed in order for the RDCBSM to function as a
guide for the management to develop the RDCBSM in line with industry needs and expec-
tations, other than a survival plan. In this aspect, no clear instruction and mandate for the
leadership role has been observed.

No clear description of the functioning of the management team, in terms of developing
the capabilities and skills of the organization to meet future requirements from the mar-
ket, has been observed. Especially the development of change and transformation skills
seems to be lacking. A clear delegation of power and organisation into more autono-
mous teams around the individual areas of responsibility should ease this, as well as
a management with clear objectives, that communicates these objectives and works
closely with its clients.

At all levels in the organization, the interaction with industry is fragmented and it appears
that there could be more focus towards customer orientation driving the activities of
the institute. Neither a strategy plan nor specific marketing plans have been observed.
The interaction with industry to formulate project proposals and prioritization of projects
seems to be limited.

Outside the framework of the Governing Council (GC), there is no observation of regular
roundtable discussions or workshops with industry management to discuss and set a com-
mon development direction for both the RDCBSM and the industry. Initiatives taken by the
industry associations to upgrade, develop and qualify the vendor network in order to repo-
sition the industry competitiveness exist. There is, however, no observation of interaction
with, or involvement of the RDCBSM in these initiatives. The budget planning and process
of decision-making within the GC framework appears to be unclear.

A stop in supportive government grants and reduced financial resources have gradually lim-
ited the institute from filling up sanctioned positions of staff. Instead, the majority of posi-
tions are currently contract-based, opening up for higher flexibility in adaption to financial
targets and building skills. However, an analysis of the actual and planned utilization of
this flexibility better serving the industry has not been observed.

Recruitment to positions at the RDCBSM, and to the bicycle industry in general, is chal-
lenging. However, there are few signs of common initiatives taken between academia, the
RDCBSM and the industry to create more attractive career paths for new candidates.

Fundamental career planning is not observed. A tighter collaboration and integration with
academia, for example the Indian Institute of Technology (IIT), the National Institute of
Design (NID) or other prestigious institutes, could open up harmonized brand building
and the creation of more attractive career opportunities. The report also addresses the
increased possibilities of, and impact from, mutual placement programmes being made
between industry and the RDCBSM as a structured and regular mechanism.

DIAGNOSTIC REPORT

» A positive transition of the RDCBSM to be a more market-oriented R&D institute, with a
higher degree of robust and combined financial support from industry and governmental
funds, is recommended and discussed in the report. This will require the upgrading of cam-
pus facilities related to more modernized and scaled up pilot plant facilities, in line with
industry expectations and requests, subject to funds mobilization.

» The governance of the RDCBSM, such as the prioritization of R&D programmes and projects
or approvals of budget plans, is observed to be influenced by the industry in a very limited
way. A more distant control by the government is discussed, where the industry represent-
atives are given influence in prioritization and decision-making to a much higher degree.

The recommended actions are provided and listed in Chapter 13 of the report, outlined in
short, medium and long-term perspectives. The major recommendations related to our key
findings are:

» Develop a clear strategy for the RDCBSM, based on a well-defined SWOT analysis, and fully
supported and participated by the industry

» Develop and implement a set of key performance indicators (KPIs) to follow up and meas-
ure performance and compliance with strategies and goals

» Enable and uplift market and customer orientation as the key drivers of the RDCBSM, imply-
ing frequent and structured interaction with industry and industry associations

P

v

Clarify and formalize the RDCBSM GC governance role and importance to create a more
planned and structured initiation, definition, execution and evaluation of R&D activities

P

X

Initiate frequent roundtable discussions with a representative sample of bicycle industry
leaders, to ensure consistent compliance with industry needs and expectations

Develop a structured outreach and market assessment programme, driving the service
offering and R&D activities

R

X

P

¥

Utilize consultancy, as tools and means, to reach the industry and create a more proactive
behaviour with and towards industry

P

X

Upgrade the campus facilities and embedded design and engineering skills to comply with
international standards, by working closely with industry associations and government to
implement the indicated CDS supported transition of the RDCBSM

P

v

Clear objectives for organizational and skills development, derived as a consequence of
the strategy document, to comply with global competition and standards

» Upgrade recruitment and career planning possibilities to ensure an attractive and dynamic
work environment with compliant and requested expertise

Implement technology and knowledge transfer from domestic and international leading
institutions as a prioritized part of the RDCBSM’s services and activities through structured
collaboration with universities and recognized R&D institutions

R

X

P

¥

Secure the sustainability of financial resources needed to support and secure the upgrad-
ing and transition of the RDCBSM as a joint collaboration between government funding/
schemes, direct industrial financial commitment, increased industry sponsored activities
and academia interactions

DIAGNOSTIC REPORT | ™




EXECUTIVE SUMMARY

It has also been observed that the RDCBSM faces several technical skill and knowledge gaps,
and has largely stagnated in skill/ technologies development and transfer to the industry.
The R&D centre hasn’t 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 very limited research activity at present, with considerable potential in prod-
uct development, trouble-shooting services, and applied research for adoption of emerging/
new technologies. Furthermore, there could also be a greater focus on activities for contin-
uous technology development in partnership with the industry. The training areas should
also be more in line with industry’s needs. This is also the case with the testing services,
with industry requiring increasing testing support for international and material/ component
specific certifications. Overall, the skill levels of the staff must be enhanced for them to effec-
tively assist the industry.

Based on the findings of the diagnostic assessment, several recommendations for a more
robust service portfolio and areas in which capacity-building initiatives would benefit the
RDCBSM personnel have been identified. The recommendations are oriented towards
strengthening the RDCBSM’s expertise level and service offerings, and towards making it
a dynamic nodal point to coordinate and facilitate the adoption of modern manufacturing
practices for an overall increase in the competitiveness of the Indian bicycle industry. For
the R&D centre to be able to better support the industry in line with global market require-
ments, there is a clear need to build the capacity and expertise of the R&D centre in areas
such as: the material behaviour of aluminium alloy and the requisite processing (e.g. extru-
sion, heat treatment, butting, hydroforming, permanent mould casting); material identi-
fication; composition and behaviour analyses (applicable to high-strength steel, carbon
fibre, titanium, etc.); design of jigs, fixtures, dies and moulds, as applicable for different
materials; PLC automation in bicycle manufacturing units; production efficiency and lean
manufacturing; design competence and componentry design; the manufacturing of criti-
cal components; efficient test execution and result analysis, among others. The RDCBSM
would then be in a position to deliver services such as applied R&D, product develop-
ment, the operation of a pilot facility for high-end bicycles, quality testing and certification,
worker training, critical consultancy services, etc. to the industry.

12 | DIAGNOSTIC REPORT
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The United Nations Industrial Development
Organization (UNIDO) has implemented a
project titled ‘Development and Adoption
of Appropriate Technologies for Enhancing
Productivity in the Indian Bicycle and Bicy-
cle Parts Sector’, in collaboration with the
Department for Promotion of Industry and
Internal Trade (DPIT), Ministry of Commerce
and Industry, Government of India.

The project aimed to support the Indian
bicycle industry by strengthening the capac-
ity and capability of the nodal technical
institution for the sector - the Research and
Development Centre for Bicycle and Sew-
ing Machine (RDCBSM) and select industry
associations - to provide better manage-
ment and technical support to the industry
to strengthen the global competitive posi-
tion of the Indian bicycle sector. The identi-
fied industry associations were the All India
Cycle Manufacturers’ Association (AICMA)
and the United Cycle and Parts Manufactur-
ers’ Association (UCPMA).

A technical diagnostic assessment was
also conducted under the project to under-
stand the main technological hurdles and
challenges of the industry and to assess
how the RDCBSM and the associations are
positioned to help the industry meet these

challenges, especially by focusing on the
service offerings and expertise levels. This
assessment also identified the main areas
in which the RDCBSM and the associations
would require capacity building and knowl-
edge transfer activities. For a wholesome
evaluation of the organizations, the techni-
cal assessment was underpinned and sup-
ported by a thorough diagnostic assessment
of the managerial and organizational capa-
bilities of the RDCBSM. The combined find-
ings are reflected in this report.

The diagnostic assessment of the RDCBSM
was conducted with the aim of correlating
the needs, demands, expectations and chal-
lenges of the Indian bicycle industry with the
RDCBSM’s response to, and capabilities in,
meeting these demands and expectations.
A set of areas in context to the RDCBSM were
assessed, which were mainly: management;
organisation; strategy; competence and
skills; industry interactions; governance;
financial structures and capabilities; facili-
ties and infrastructure; interaction with aca-
demia and national and international com-
petence centres and services provided, and
the R&D programmes, their selection criteria
and actual impact in industry. Based on the
detailed assessment, this report presents
recommended actions for improvement.
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INTRODUCTION

The execution model of the study is based on
collecting information through a semi-struc-
tured approach. The main elements of the
model applied have been:

» Initial assessment of available back-
ground information, analyses, reports
and market data*

» Based on the background material, a set
of key hypotheses was developed

» A comprehensive interview guide was
developed to be the basis for a number
of interviews with selected key people
on-site, in India?

» Selection of a representative sample of
people for interviews, selected from the
RDCBSM staff, the industry, industry asso-
ciations and the Punjab state government

» Visit to India to conduct interviews with
stakeholders of the bicycle industry. Alto-
gether, 26 individual one-to-one interviews
were executed

» Compilation of the different findings and
observations made into a report and a
presentation containing key findings and
recommendations

The report is structured as follows:

The Executive Summary summarizes in brief
the major observations and findings.

Chapter 1 provides an introduction to the
report.

Chapter 2 presents the theoretical under-
pinnings for the diagnostic, particularly from
the perspective of organizational innovation.

Chapter 3 presents a brief description of the
status of the Indian bicycle industry as well
as the status of the RDCBSM.

! List of documents; Annexure 1.
2 |Interview guide; Annexure 2.
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Chapter 4 provides an assessment of the
strategic and overall drivers of the RDCBSM,
in terms of its mandate and role, its key strat-
egy, ambitions and goals. It also provides an
analysis of the RDCBSM’s service portfolio.

Chapter 5 discusses the governance struc-
ture of the RDCBSM and the associations.

Chapter 6 presents an analysis of the RDCB-
SM’s orientation towards the bicycle industry.

Chapter 7 presents RDCBSM’s relation to
the Indian government and the Punjab state
government and compares the controlling
and governance structure to other equiva-
lent institutes in other regions of the world.
It also discusses the different structures and
opportunities forthe RDCBSM to play a dom-
inant role in advocating industrial policies.

Chapter 8 discusses the formulation, prior-
itization, execution and implementation of
the services provided by, and the R&D pro-
jects executed by and within the RDCBSM.

Chapter 9 presents different aspects related
to the RDCBSM’s observed capabilities in
terms of management skills and practice,
scientific and technical skills, and organisa-
tion infrastructure and facilities.

Chapter 10 assesses and discusses the
defined and applied recruitment policies
of the RDCBSM, as well as existing educa-
tional programmes.

Chapter 11 discusses the marketing, dis-
semination strategies and activities of the
RDCBSM.

Chapter 12 assesses and discusses the
financial base of the RDCBSM; how reve-
nues are created, as well as initiatives for
increasing revenue creation.

Chapter 13 presents the key findings from
each of the sections of the assessment given
in this report and provides a recommended
action plan.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

The project aimed to support the Indian
bicycle industry by strengthening the
capacity and capability of the nodal
technical institution for the sector - the
Research and Development Centre for
Bicycle and Sewing Machine (RDCBSM)
and select industry associations - to
provide better management and technical
support to the industry to strengthen the
global competitive position of the Indian
bicycle sector. The identified industry
associations were the All India Cycle
Manufacturers’ Association (AICMA) and
the United Cycle and Parts Manufacturers’

Association (UCPMA). 99

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Innovation processes are recognized 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 sys-
tem. It is therefore necessary that evidence
for policy draws on the inputs of different
actors and institutions. Both national and
regional systems of innovation are spatially
delineated; sectorial systems of innovation
adopt a certain technology (spanning mul-
tiple sectors), or the sector in which it is
used (including various technologies) as its
system boundary. Regardless of the level of
analysis (macro, meso, micro), it is clear that
the presence of key nodal institutions within
the system is a constant.

Consequently, it is crucial to understand
the role of key nodal institutions within the
context of a sectorial system of innovation,
as well as understand the process of organ-
izational innovation. The ability of an organ-
ization to innovate is a requisite for the
successful utilization of resources and new
technologies. Conversely, the challenges for
organizations associated with the introduc-
tion of a new technology leads to changes in
managerial practices and the emergence of
new organizational forms. Therefore, organ-
izational and technological innovations are
clearly intertwined. Schumpeter (1950) saw
organizational changes, new products and
processes and new markets as factors of
‘creative destruction’.

In the wide sense, ‘organizational innova-
tion’ is the creation and or adoption of an
idea or behaviour that is novel to an organ-
ization (Daft 1978; Damanpour and Evan
1984; Damanpour 1996). Luecke and Katz
(2003) define organizational innovation as
“the successfulintroduction of a new thing or
method [...]. Innovation is the embodiment,
combination, or synthesis of knowledge
in original, relevant, valued new products,
processes, or services”. In an organization,
innovation occurs through the application of
knowledge and experience in order to gener-
ate new products and services, new insights
into competitive advantage, and new sys-
tems, processes, and ways of conducting
business. This requires a cultural orientation
attuned to anticipating trends, generating
and evaluating ideas, communicating solu-
tions, and leadership dedicated to promot-
ing, executing, and sustaining initiatives.

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, pg.
25). In this sense, a strong system of inno-
vation 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.

Literature on this outlines three major

aspects of organizational innovation, each
of which will be addressed in turn:

DIAGNOSTIC REPORT
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THEORETICAL UNDERPINNINGS

Firstly, from the perspective of organiza-
tional design, which focuses on the link
between structural forms and the ability
of an organization to innovate (Burns and
Stalker, 1961; Lawrence and Lorsch 1967;
Mintzberg 1979). The unit of analysis is the
organization and the focus of this level of
analysis is to identify the characteristics of
an innovative organization, which has been
closely linked to the concept of technologi-
cal innovation (Teece, 1998).

The second area is that of organizational
learning, which is orientated at micro-level
and focuses on the process of developing
ideas for problem solving (Agyris and Schon
1978; Nonaka 1994), which “provides a
micro-lens for understanding the capacity
of organizations to create and exploit knew
knowledge necessary for innovative activi-
ties (Lam, 2004, pg4).

The third aspect is orientated towards
organizational change and adaption, with
a means to understand how new organiza-
tional forms are created. Its main focus is
to understand “whether organizations can
overcome inertia and adapt in the face of
radical environmental shifts and technologi-
cal changes” (Lam, 2004, pg4).

Although these three approaches seem dis-
tinct there is an important overlap between
the three. Studies have shown that certain
structures facilitate the creation of new prod-
ucts and processes; this is particularly true
in the case of fast changing environments.

2.1. Organizational Structure
and Innovation

From the perspective of contingency the-
ory, one can argue that the most appropri-
ate structure for an organization is the one

22 | DIAGNOSTIC REPORT

that best fits a given operating contingency,
for instance the scale of operation (Pugh et
al 1969; Blau 1970); technology (Woodward
1965; Perrow 1970) or environment (Burns
and Stalker1961; Lawrence and Lorsch 1967).
However, only a few deal with the question of
structure in relation to innovation.

Burns and Stalker present a polar typology
of ‘mechanistic’ and ‘organic’ organiza-
tions. The mechanistic organizationis found
in stable and predictable environments;
whereas the organic organization is more
fluid in nature and is found in response to
an environment of change and innovation.
One should underscore that neither type is
inherently right orwrong; more that environ-
ment prompts a structural response within
an environment. Lawrence and Lorsch
(1967) indicate that both mechanistic and
organic structures can exist within different
parts of an organization, depending on the
differing demands on functional sub-envi-
ronments (Lam, 2004). This supports the
contemporary debate about ‘ambidextrous
organizations’ that are capable of coping
with evolutionary and revolutionary tech-
nology changes (Tushman and O’Reilly,
1996). Burns and Stalker (1961) posit that
an organization is undifferentiated, in that
it is either mechanistic or organic, which
is important when trying to comprehend
the movement from mechanistic to organic
forms of organising, particularly in the face
of environmental change and as innovation
becomes a priority.

Another seminal contribution to the field of
organisation is that of Minzberg (1979) who
argues, in line with contingency theory, that
a successful organization designs its struc-
ture to match its situation, and that effective
structuring is a function of the consistency of
design parameters and contingency factors.
The organizational archetypes presented by
Minzberg are given in Table 2.1.

Table 2.1: Organizational archetypes

Simple
structure

Machine
bureaucracy

Professional

bureaucracy

Divisionalized
form

Adhocracy

An organic organization,
centrally controlled by one
person, that has the ability to
respond quickly to changes in
the environment.

Mechanistic organizations

are usually associated with
high levels of specialization,
standardization and centralized
control. A continuous effort

to routinize takes in mind the
formalization of worker skills
and experiences.

A decentralized mechanistic
form that accords a high
degree of autonomy to
individual professionals.
Characterized by individual
and functional specialization,
with a concentration of power
and status in the ‘authorised
experts’.

A decentralized organic form
in which quasi-autonomous
entities are loosely coupled
together by a central
administrative structure.

A highly flexible project-based
organization designed to deal
with instability and complexity.
Problem-solving teams can

be rapidly reconfigured in
response to external changes
and market demands.

Adapted from Lam (2004)

SlEanizatione! Key features Innovative potential
archetype

» Entrepreneurial and often highly
innovative.

» Continually searching for high-risk
environments.

» Weaknesses include vulnerability
to individual misjudgement and
resource limits on growth.

» Designed for efficiency and stability.

» Good at dealing with routine
problems.

» Weaknesses are rigidity and an
inability to cope with novelty and
change.

» Individual experts may be highly
innovative within a specialist domain.

» Weaknesses include difficulties in
coordination across functions and
disciplines, which impose severe
limits on the innovative capability of
the organization as a whole.

» An ability to concentrate on developing
competency in specific niches.

» Weaknesses include the ‘centrifugal
pull’ away from central R&D towards
local efforts and competition
between divisions, which inhibit
knowledge sharing.

» Capable of fast learning and
unlearning, highly adaptive and
innovative.

» A weakness is that the unstable
structure is prone to a short life and
may be driven towards bureaucracy
over time.
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Otherviewpointsthatrelate to organizational
structure and innovation are that of strategy
and structure and their impact on the inno-
vative positioning of an organization. From
these perspectives, Teece (1998) suggests
“both the formal (governance modes) and
informal (cultures and values) structures,
as well as firms’ external networks, power-
fully influence the rate and direction of their
innovative activities” (Lam, 2004; pg. 11). To
summarize, from the ‘structural perspective’
discussed above, innovation is treated as an
output of certain structural features.

2.2. Organizational Cognition,
Learning and Innovation?

In contrast to the above, another perspec-
tive is that innovation within an organization
is a process of bringing new ideas together
and problem solving (Amabile 1988; Kanter
1983). Phrased differently, innovation can
be seen as “non-routine, significant, and
discontinuous organizational change that
embodies a new idea that is not consistent
with the current concept of the organization’s
business” (Mexias and Glynn 1993; pg. 78).
This perspective defines an innovative organ-
ization as one that is intelligent and creative
(Glynn 1996; Woodman et al 1993), with the
capacity and capability to learn (Senge 1990;
Agyris and Schon 1978) and the ability to cre-
ate knowledge. To add to this, Nonaka (1994)
adds that it is crucial to have a prior accumu-
lation of knowledge in order to allow innova-
tors to assimilate and exploit new knowledge,
thus it is important to have an understand-
ing of cognition and organizational learn-
ing in order to foster or inhibit innovation.

The link between the learning capacity of
an organization and its ability to innovate
becomes clear. Analysis has shown that a
difference in the structure of an organiza-
tion can impact the way in which it learns
and creates knowledge, and thus how it is
able to innovate.
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To quote Lam, “some researchers argue that
learning is essentially an individual activity
(Simon 1991; Grant 1996), most theories of
organizational learning stress the impor-
tance of collective knowledge as a source of
organizational capability. Collective knowl-
edge is the accumulated knowledge of the
organization stored in its rules, procedures,
routines and shared norms, which guide the
problem-solving activities and patterns of
interaction among its members. Collective
knowledge resembles the ‘memory’ or ‘col-
lective mind’ of the organization (Walsh and
Ungson 1991).” (Lam 2004; pg. 14). The sub-
jectivity and tacitness of knowledge is recog-
nized by Brown and Duguid (1998) who point
out that its codification and transmission is
not an easy process. However, key to the
process is interaction and the development
of relationships leading to the exchange of
shared experiences and ultimately ‘organ-
izational knowledge’. This compares to the
concept of organizational routines — a col-
lective knowledge rooted in shared norms
and beliefs that aid cooperative problem
solving (Nelson and Winter, 1982).

A negative aspect of organizational learning
is that it is difficult to unlearn past practices,
leading to lock-in and ‘learning myopia’. A dif-
ficulty is the need for an organization to main-
tain an external boundary while at the same
time keeping the boundary sufficiently porous
in order to enable the external flow of new
knowledge, particularly as sources of inno-
vation often lie outside an organization (Von
Hipple 1988; Lundval 1992). In order to max-
imise on the potential of external knowledge
resources in renewing and developing organ-
izational learning, business alliances and net-
works, as well as the use of new personnel to
graft new knowledge onto existing learning
systems are crucial. With this in mind, a major
organizational challenge in innovation is “not
simply to maintain a static balance between
exploitation and exploration, or stability and
change, but a continuous need to balance
and coordinate the two dynamically through-
out the organization” (Lam 2004, pg. 17).

From a cognisance and learning perspective,
organizations can be categorised into two
types, J-form and adhocracy. J-form organi-
zations typically excel at cumulative learning
and they are able to derive their innovative
capabilities from the development of specific
collective competencies, shared culture and
problem-solving routines. Conversely, adhoc-
racy are organic and adaptive organizations
that tend to be reliant upon individual, spe-
cialist expertise that is organised in flexible
project teams. They have market orienta-
tion and are capable of speedily respond-
ing to changes in knowledge and skill.

2.3. Organizational Change
and Innovation

An important aspect of understanding the
relative influence of technological change
on an organization’s ability to evolve is
linked to its aptitude to relate and adapt to
its environment. This in turn can be seen to
be related to whether organizations change
and adapt to discontinuous environmental
shifts, or whether radical change occurs at
the population level (Lewin and Volberda,
1999). Broadly, there are three views on
organizational adaption and change, these
are: i) organizational ecology and institu-
tional theories; ii) the punctuated equilib-
rium model; and iii) strategic adaption.

Organizational ecology and institutional the-
ory focus on the way that the environment
is able to select an organization and in par-
ticular how this creates change in organiza-
tional forms. Hannan and Freeman (1984)
argue that inertial forces are responsible
for an organization’s inability to make rad-
ical changes in response to environmental
turbulence. Inertial forces represent fixed
repertoires of reproducible routines within
established organizations. From a positive
perspective, they provide an organization
with a level of stability and reliability. How-
ever, they also infer a level of resistance to

change, which negates the ability to rap-
idly respond to environmental threats and
opportunities. In support of this, Nelson
and Winter (1982) elucidate that there is an
accumulation of know-how and tacit knowl-
edge within the course of the development
of an organization, which results in skills
and organizational routines that are diffi-
cult to change. The risk that arises from this
is that in the face of environmental change,
new entrants within the industry/sector dis-
place established organizations that lack
the ability to react and adapt.

Contrastingly, from the perspective of punc-
tuated equilibrium, it is argued that an organ-
ization is in a common state of stability and
inertia (equilibrium periods) and as a result
short bursts of fundamental change (revolu-
tionary periods) provide a rare opportunity to
break the grip of structural and cultural iner-
tia (Lam, 2004). Transformations can include
changes in strategy, structure, power distri-
bution and control systems. Anderson and
Tushman (1990) posit that these periods of
radical change are initiated in terms of cri-
sis or when an organization is confronted
with disruptive environmental conditions.

Finally, theories of strategic adaption focus
on the role of managerial action and stra-
tegic choice as drivers of shaping organiza-
tional change (Burgelman 1991), with par-
ticular emphasis placed on decisions and
learning rather than the outcome of passive
environmental selection.

To quote Lam (2004, pg. 30) “many strate-
gic adaptation theorists view organizational
change as a continuous process encom-
passing the paradoxical forces of continu-
ity and change, rather than an abrupt, dis-
continuous, episodic event described by
the punctuated equilibrium model.” This
level of continuity maintains a sense of
identity for organizational learning (Weick,
1996; Kodoama, 2003). Burgleman (1991)
infers that the process of organizational
renewal is a combination of ‘induced’ and
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‘autonomous’ in the development of strat-
egy, both of which are considered vital for
successful organizational transformation.
Induced processes develop initiatives that
build on current organizational learning and
are within the scope of an organization’s
current strategy and hence develop conti-
nuity. Alternatively, autonomous processes
emerge outside the organization and pro-
vide opportunities for change through new
organizational learning.

On the back of these theoretical underpin-
nings the UNIDO approach has been to look
at the development of critical capacities of
key institutions. By strengthening the institu-
tional innovative capacity, these nodal insti-
tutions are better able to support the sys-
tem of innovation as a whole. This process
is grounded on the back of a comprehensive
diagnostic of the organization, followed by
a programme of tailored capacity building.

2.4. Technology and Knowl-
edge in Innovation

When defining the term ‘innovation’, con-
tinual reference is often given to “knowl-
edge” and “technology”. Technology can be
defined as “the purposeful application of
information in the design, production, and
utilization of goods and services, and in the
organisation of human activities.” (Busi-
nessDictionary.com). Technology can be
described in a number of different ways.

Tangible technology, is for example, but not
limited to, blueprints, models, operating
manuals, and prototypes. Intangible tech-
nology, is in the form of consultancy, prob-
lem-solving and training methods. High
technology, is entirely, or almost entirely,
automated and intelligent technology that
manipulates ever-finer matter and ever-pow-
erful forces. Intermediate technology, is
defined or characterized as semi-auto-
mated partially intelligent technology that
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manipulates refined matter and medium
level forces. Low technology, is character-
ized by labour-intensive technology that
manipulates only coarse or gross matter and
weaker forces.

Knowledge can generally be defined as con-
sisting of “truths and convictions, estimates
and concepts, judgments and expectations,
methodologies and know-how” (Wiig, 1993)
or something that “groups perceptions, expe-
riences and processes considered sound
and true, that direct thought, behaviour
and human communication (van der Spek
and Spijkervet, 1997). Nonaka and Take-
uchi (1995) classified accessibility to knowl-
edge in two categories, inherent and clear,
while Beckman (1997) identifies three stages
of accessibility: tacit, implicit and explicit.

» Tacit (human mind, organization) is the
possibility of indirect access, always with
difficulty, through knowledge elicitation
and behaviour observation.

» Implicit (human mind, organization) is
accessible through querying and discus-
sion, however, informal knowledge must
first be located and then communicated.

» Explicit (documents, computer) is directly
accessible, and is documented into for-
mal knowledge sources that are often
well organised.

According to the Frascati Manual (2015),
research and experimental development
(R&D) comprise creative and systematic
work undertaken in order to increase the
stock of knowledge — including knowledge
of humankind, culture and society — and to
devise new applications of available knowl-
edge. The term R&D covers three types of
activity: basic research, applied research
and experimental development.

Basic research is experimental or theoretical
work undertaken primarily to acquire new
knowledge of the underlying foundations of
phenomena and observable facts, without
any particular application or use in view.

Applied research is original investigation
undertaken in order to acquire new knowl-
edge. It is, however, directed primarily
towards a specific, practical aim or objective.

Experimental development is systematic
work, drawing on knowledge gained from
research and practical experience and
producing additional knowledge, which is
directed to producing new products or pro-
cesses or to improving existing products
or processes.

The increasing importance of technology
and knowledge is changing the way firms
compete and the sources of comparative
advantage between countries. For countries
in the forefront of the world economy, it is
a reality that the balance between knowl-
edge and tangible resources has shifted so
far toward the former and that knowledge
has become perhaps the most important
factor determining the standard of living
(World Bank, 1998). Today’s most tech-
nologically advanced economies are truly
knowledge-based. In many countries, firms
invest as much in the knowledge-based
assets that drive innovation, such as soft-
ware, databases, R&D, firm-specific skills,
and organizational capital, as they do in
physical capital, such as machinery, equip-
ment or buildings.

There are three main changes associated
with the importance of knowledge as an
economic driver in today’s economies
(ECD, 2004).

Knowledge is increasingly considered to
be a commodity. It is packaged, bought
and sold in ways and to levels never seen
before. Secondly, advances in ICT have
reduced the cost of many aspects of knowl-
edge activity, for example, knowledge gath-
ering and knowledge transfer. Thirdly, the
degree of connectivity between knowledge
agents has increased dramatically.

2.5. Internal and External
Drivers of Innovation

From a strategic point of view (Schlegelmilch
et al., 2003), innovation is driven in two dif-
ferent ways, internally and externally. From
an internal perspective, senior management
attitudes, marketing, information technol-
ogy departments and the organization’s
employees drive innovation. Collaborative
efforts support and facilitate the innovation
management process. These are evidenced
by a number of characteristics, where the
majority are found to be:

» Senior management teams that devote
time to investigate the future and to under-
stand the needs of the marketplace, the
resources at their disposal and the com-
petitive business environment.

» Working environments and organizational
culture that encourage creative solutions.

» Strong support for joint ventures and col-
laborative efforts that develop and com-
mercialize innovative solutions.

» Good project management for the identifi-
cation, development and commercializa-
tion of innovations.

From an external perspective, innovation
management is driven by different knowl-
edge-intensive organizations (for exam-
ple universities or research institutions)
that build knowledge as their primary val-
ue-adding process. They can be defined
as organizations where employees with a
high degree of knowledge are critical to the
primary function of the organization. They
have relatively little financial capital but
instead the main assets are knowledge and
the competence of their personnel (Kipping
and Engwall, 2002).

The work of Utterback (1994) and Tushman
et al (1997) has analysed how external envi-
ronment affects business organizational
dynamics and strategic change. Von Hippel
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(1988, 2005) has analysed the increasing
role of users in innovation diffusion pro-
cesses and its impact on product develop-
ment. Although it goes further, the latter
could be inscribed with the open innovation
model proposed by Chesbrough (2003).

This brings us to the need to differentiate
between innovation at different organi-
zational levels. Innovation is increasingly
occurring between several entities in a sys-
tem/network, and also cross-border. Bogers
et al. (2017) has differentiated between five
levels, which are:

» Intra-organizational (individuals, teams,
projects, business units)

» Organizational (firm-level)

» Extra-organizational (between firms and
other firms, customers, suppliers, R&D
institutions etc.)

» Inter-organizational (alliances, networks,
ecosystems)

» Industry, regional, innovation systems,
society (industries, inter-industry, regions,
nations, cross-border/international)

2.6. Innovation Management

The increasing importance of technology,
knowledge and systems/networks as eco-
nomic drivers has major implications for
innovation management. The evolution
of theories of innovation management is
explained by the increasing importance of
social ingredients in the explanation of inno-
vation, which was originally based solely on
tangible forms of capital. This progressive
inclusion of social ingredients can be illus-
trated by reviewing five successive theories
that have been deemed important by inno-
vation specialists:

» Innovation derived from science (technol-
ogy push)

» Innovation derived from market needs
(market pull)
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» Innovation derived from linkages between
actors in markets

» Innovation derived from technological
networks

» Innovation derived from social networks

The earlier ideas are that innovation is deter-
mined by research (technology push theory)
and by unordered interaction between firms
and other actors (technological networks the-
ory). The new insight is that knowledge plays
a more crucial role in fostering innovation.
The growing importance of knowledge as a
production factor and as a determinant of
innovation can be explained by the contin-
uous accumulation of technical knowledge
over time, and by the use of communica-
tion technologies that make that knowledge
available very rapidly on a worldwide scale.

The systemic approach to innovation recog-
nizes that innovation and knowledge gen-
eration take place as a result of a variety of
activities, many of them outside the formal
research process (Liyanage and Poon, 2002).
Knowledge is thus generated not just in uni-
versities and research institutions, but also
in a very wide variety of other locations, and
notably as a product (learning-by-doing) or of
consumption (learning-by-using). In the cur-
rent economic context, growth must mainly
originate from increasing the productivity
of knowledge work, and increasing this pro-
ductivity is the most important contribution
management can make. The most valuable
assets of a 21st-century firm are its knowl-
edge workers and their productivity. Knowl-
edge-intensive organizations need to man-
age innovation processes so as to increase
knowledge productivity (Druckeretal., 1997).

In comparison with traditional mechanistic
command and control management, inno-
vation management entails a fundamental
change in the strategic perception of the
organization, which accordingly has to con-
sider a few major management challenges
(Kemp et al., 2001):

First of all, the ability to manage human capa-
bilities in a strategic manner. Modern man-
agement has to face the perpetual challenge
to place the human being at the forefront of
operations, and understand that an organ-
ization is a collection of different human
beings (James, 2002). Secondly, the ability to
network with internal and external partners.
People have different attitudes, different cus-
toms, different professional backgrounds
- management should focus on integrating
the web of formal and informal relationships
inside and outside the company (Ahuja,
2000). A third challenge is considered to be
the ability to create adaptive and interac-
tive organizational structures. If the organ-
ization is to remain responsive to external
change, a flexible and adaptable organiza-
tional structure is a necessity (Schlegelmilch
et al., 2003). Finally, the management has
to be able to balance order and chaos - pro-
cess efficiency versus destructive innova-
tion - and individual and corporate motiva-
tion by developing an innovation strategic
vision (Martensen and Dahlgaard, 1999).

In the following a few more ways of conduct-
ing, managing and enabling innovation to
take place are discussed.

“Open innovation”

The term “open innovation” was coined by
Henry Chesbrough (2003), who highlighted
several factors that eroded the boundaries
within which innovation takes place and
catalyzed a move toward more open mod-
els of innovation. Chesbrough and Bogers
(2014) redefined open innovation as “a dis-
tributed innovation process based on pur-
posively managed knowledge flows across
organizational boundaries”.

“Triple Helix innovation”

The concept of the “Triple Helix” of uni-
versity/R&D — industry - government rela-
tionships initiated in the 1990s by Etzkow-
itz (1993) and Etzkowitz and Leydesdorff
(1995), encompassing elements of precur-
sor works by Lowe (1982) and Sabato and
Mackenzi (1982), interprets the shift from a

dominating industry - government dyad in
the industrial society to a growing triadic rela-
tionship between university/R&D — industry
- government in the new knowledge society.

Figure 2.1: The triple helix model

The Triple Helix thesis is that the potential
for innovation and economic development
in a knowledge society lies in a more promi-
nent role for the university/R&D institutions
and in the hybridization of elements from
university/R&D, industry and government
to generate new institutional and social for-
mats for the production, transfer and appli-
cation of knowledge.

2.7. Knowledge Transfer
Between Research
Institutions and Industry

The need for sharing knowledge between
universities/research  institutions  and
industry has become increasingly evident in
recent years. Research institutions are nodal
organizations with a potentially central and
strategic role in knowledge creation and dis-
semination within an industry.

Knowledge transfer refers to sharing or dis-
seminating knowledge and providing inputs
to problem solving (OECD, 1996). In organ-
izational theory, knowledge transfer is the
practical problem of transferring knowledge
from one part of the organization to another.
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Knowledge transfer seeks to organise, cre-
ate, capture or distribute knowledge and
ensure its availability for future users. It is
considered to be more than just a communi-
cation problem. If it were merely that, then a
memorandum, an e-mail or a meeting would
accomplish the knowledge transfer. Knowl-
edge transfer is more complex because
knowledge resides in organizational mem-
bers, tools, tasks, and their sub networks
(Argote and Ingram, 2000), and much knowl-
edge in organizations is tacit or hard to artic-
ulate (Nonaka and Takeuchi, 1995).

Historically, research institutions were per-
ceived as a source of new ideas and industry
offered a natural route to maximizing the use
of these ideas. However, the past decade
has seen a significant change in the roles
of both parties. Many companies are devel-
oping open innovation approaches to R&D,
combining in-house and external resources,
and aiming to maximize economic value
from their intellectual property, even when it
is not directly linked to their core business.
In particular, they have begun to treat public
research as a strategic resource.

In parallel, it has become clear that research
institutions need to play a more active role
in their relationship with industry in order
to maximize the use of the research results.
This new role requires specialist staff to
identify and manage knowledge resources
with business potential, i.e. how best to take
a new idea to market, ensure appropriate
resources (funding, support services, etc.)
to make it happen, and to obtain adequate
buy-in by all stakeholders.

To perform knowledge transfer activities
effectively, research institutions need to
have sufficient autonomy to recruit experi-
enced knowledge transfer staff on a compet-
itive basis. Increased mobility between the
public and private sectors will help research
institutions’ researchers and managers
identify shared needs with industry. There
is also a need for existing resources to be
made more accessible.
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A classic challenge is that interactions
between research institutions and compa-
nies mostly involve large firms. This is due
to the fact that such collaborations are con-
sidered to be more durable and regular than
with SMEs. However, most companies within
an industry are SMEs. Evidently, SMEs are a
very diverse clientele for knowledge transfer
services. Manufacturing SMEs in technology
sectors typically have proportionally high
R&D budgets and close links to academia as
a result of the very short product cycles. In
more traditional sectors, the capacity of SMEs
to actively engage in knowledge transfer
activities is typically limited by constraints in
human and financial resources. It is therefore
important to encourage SMEs to absorb new
and external knowledge for faster innovation.

2.8. Challenges of the New
Knowledge-Driven Economy

There are a few challenges related to the new
knowledge-driven economy (ECD, 2004).
These include:

New characteristics of the market

The market is constantly changing, it is
becoming more global and new competitors
are emerging. In addition, technology com-
plexity is increasing, product life cycles are
shortening and knowledge is consolidating
as a crucial input. All of these new character-
istics of the market require the development
of additional competitiveness from firms.

New types of innovation

Innovation takes many forms. There is tech-
nological innovation, but also innovation
through new business models and new ways
of organizing work, innovation in design and
in marketing. Innovation can also consist of
finding new uses and new markets for exist-
ing products and services. It emerges where
the market offers incentives to introduce new
products and production methods, and where
people are willing to take risks and experi-
ment with new ideas (Bullinger et al., 2004).

New needs of stakeholders

Customers, owners and stock markets
increasingly equate an organization’s worth
with its ability to get winning products to
market on time, every time. This is espe-
cially true in the case of SMEs (Libutti, 2000;
Scozzi and Garavelli, 2005).

New approach to innovation management
Innovation management encompasses all
the key areas that need to be mastered to
develop successful products and services,
efficiently and continuously. The capacity
of a firm to implement innovation manage-
ment revolves around its success in dealing
with these two main challenges: top-line
growth and bottom-line efficiency (Liyan-
age and Poon, 2002).

New technology innovation assess-
ment skills

The rapid development of new technologies
prompts firms to assess and implement the
most appropriate technology according to
their need to retain their competitiveness
(Ram, 1996). For example, it may be diffi-
cult to distinguish between technologies
that are sustaining and those that are dis-
ruptive. Furthermore, often one realizes
that there is technological progress that
outstrips market demand. This means com-
panies tend to overshoot the market, giv-
ing customers more than they want or are
willing to pay for. Occasionally, firms can be
exposed to pressures from both customers
and shareholders that influence the inno-
vation in which firms engage.

Need for new innovation management
tools (IMTs)

The development of knowledge-based inno-
vation management requires the capacity
to implement technical and relational tools.
Technical tools refer to the acquisition and
utilization of new information and commu-
nication technologies - they do not create
a competitive advantage because they are
readily available to others. The creation of
competitive advantage rests in relational

tools - the way of doing business, both in the
internal and the external environments of
firms (Lengrand and Chartrie, 1999). More-
over, technology and innovation require a
holistic approach today (Butler, 1999; Mar-
tensen and Dahlgaard, 1999).

Hidalgo and Albors (2008) presented an
innovation management technique/tool
(IMT) typology and associated techniques
and tools, some examples are market intel-
ligence techniques, cooperative and net-
working tools, innovation project manage-
ment techniques, business creation tools,
etc. IMTs are critical to increasing compet-
itiveness. An IMT cannot be considered in
isolation. The usefulness of one IMT for a
particular business challenge is normally
measured in combination with other IMTs,
this combination being adapted to varying
degrees for each specific case. The benefit
gained by the company depends on a com-
bination of IMTs and the firm itself, and the
mix of these two elements is what deter-
mines an effective outcome.

In context of the theoretical principles high-
lighted in this section, this report aims to
assess the organizational form and func-
tion of nodal institution(s) operating in the
Indian bicycle sector. Acknowledging that
organizational innovation and technologi-
cal advancements are interlinked, the oper-
ation of the RDCBSM and the industry asso-
ciations has been analysed. This enables
the identification of how design, learning
and adaptation mechanisms facilitate the
uptake of new production practices, lead-
ing to improved modes of operation and
newer products.

The following sections provide an overview
of how the industry is structured, how the
nodal institutions operate within the indus-
try and recommendations as to how inno-
vation and technology adoption can be
facilitated through a range of internal and
external drivers.
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The Indian bicycle industry is the world’s
second largest, surpassed only by the Chi-
nese industry, with an annual production
of nearly 16 million bicycles. The NPC Full
Report from 20153 provides key figures char-
acterizing the industry, which is dominated
by 4 major players, representing almost
85-90% of the annual volume of complete
bicycles sold to the domestic market. The
value of the total annual production of bicy-
cles is an estimated USD 1.2 billion, where
the export value is close to USD 23 million.
The value of imported bicycles and parts is
close to USD 30 million, and increasing.

The vast majority of bicycles manufactured
in India are made from steel. Most of the
manufacturers of parts, components and of
complete bicycles are located in the indus-
trial cluster of Ludhiana. The industry is
highly fragmented, with almost 4,000 reg-
istered companies producing parts, com-
ponents and complete bicycles in the clus-
ter, where the vast majority are very small
entities. This sector is dominated by a low
degree of automation and lack of modern
industrial quality standards. The larger man-
ufacturers are pushing for higher automa-
tion and bicycle quality in compliance with
the global level, especially related to mate-
rials (@aluminium and aluminium alloys) and
more advanced components (multi-speed
transmision systems and others). The
dependency on imported components and

3 Study on improving productivity and competitiveness
of bicycle sector, including bicycle parts (National Pro-
ductivity Council), 2015.

a limited knowledge around these compo-
nents leaves the industry to be less compet-
itive both in cost efficiency and in product
functionality.

Currently there is a relatively weak domestic
market demand for more advanced bicycles.
The majority of bicycles being produced in
India are classified as roadster type bicy-
cles: low cost bicycles for the purpose of
commuting and transporting goods, with
dated design and functionality (similar to
bicycles produced in the 1950s and 1960s).
A relatively fast growing middle class, with
more advanced demands for goods and ser-
vices, has gradually influenced the choice of
bicycles. This has driven a similar increase
in imported models, as the domestic indus-
try is only able to manufacture and support
the demand in a limited way. Consequently,
this gap in supply capability may further
increase and seriously threaten the exist-
ence of the Indian bicycle industry.

Several initiatives related to creating
improved competitiveness for the industry
have been observed. The TERI Report* dis-
cusses and points at the importance of infra-
structure and the establishment of “smart
cities” with a focus on the role of the bicy-
cle in the transformation from motorized to
unmotorized transport and commuting.
Today most of the Indian cities lack suffi-
cient road quality and standards to support
increased and more advanced cycling.

4TheTERI report — Pedaling towards a greenerIndia, 2014.
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Furthermore, with the support from the
industry associations the AICMA and the
UCPMA, an initiative named “Cycle Valley
of Ludhiana”s aims to attract investors and
foreign manufacturers of parts and com-
ponents to Ludhiana to build the gap and
enable the industry to adapt to the more
advanced technologies, materials, manufac-
turing standards and components.

The location, with its cluster of industries
and manufacturers, is both an advantage
and a challenge. The advantage obviously is
linked to the potential of developing a net-
work of tightly connected partners, in close
proximity to each other and with efficent
ways of collaboration. However, with long
distances to technology hubs and ports of
shipment to external markets, and with lim-
itations in quality infrastructure (roads, rail-
ways, power utilities), the cost of freight and
communication currently outcompetes the
advantages of the cluster.

3.1. The RDCBSM - A Brief
Overview

The RDCBSM was established in 1983, with
support from UNDP/UNIDO, with the aim to
support the Indian bicycle industry to posi-
tion itself as a globally competitive industry.
Research and development, design, devel-
opment and manufacturing of modern man-
ufacturing tools and components and the
establishment of appropriate testing facil-
ities were among the requested and pro-
vided services. Training and education pro-
grammes, in modern bicycle engineering
and manufacturing skills, developed for and
directed to the workforce of the industry, and
especially targeted at the small and medi-
um-sized enterprises, were provided.® During
the first 10 years of existence the RDCBSM
received financial funding from the govern-
ment of Punjab. Parallel to the development

5 Cycle Valley Ludhiana — PowerPoint presentation to
Government of Punjab 2016.

¢ RDCBSM — Memorandum of Association and rules
and regulations.
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of the R&D centre, a polytechnic college was
established in 2001 to support the develop-
ment of the industrial skills and capabilities.

After 1994, the financial funding was
stopped and the RDCBSM was redefined as
a self-sustained independent R&D centre,
but still with its governance controlled and
chaired by the Director of Industry and Com-
merce, Government of Punjab.

Today, the RDCBSM offers the following
services’:

» A diversified testing facility in accordance
with NABL accreditation I1SO/IEC 17025,
the BIS certification according to a number
of IS standards and other specific spec-
troscopic, chemical and material testing
requirements

Precision tooling for the manufacturing of a
number of specific bicycle parts and compo-
nents, including special purpose machines
for tubular components, frames and forks

P

X

Computer-aided design and development
supporting its testing and tooling activities

P

X

P

v

Mass production of specific parts, apply-
ing special purpose CNC machines

Consultancy to the industry on subjects
such as productivity and improvement,
automation, material selection and opti-
mization and resource identification

P

X

» Skill and operation training and education

A more elaborate assessment of the different
servicesis provided in Chapter 4.3 ofthis report.

The discontinuation of financial funding from
the government has, in practice, gradually
reduced the variety of these services, and
has gradually transformed the RDCBSM into
being more and more a tool shop and test
facility for mandatory tests according to the
Bureau of Indian Standards (BIS). While the
rest of the bicycle-manufacturing countries
have moved to more advanced materials,

7 According to the organogram of RDCBSM and the bro-
chure material and website information.

technologies and practices, the RDCBSM
has not managed to follow this transition,
leaving the leading industry companies in
India to find help and support outside India.
This report will discuss this in more detail.

3.2. The AICMA and the UCPMA
— A Brief Overview

The All India Cycle manufacturers’ Asso-
ciation (AICMA) was established in 1984.
Its key mandate and role is to secure and
promote the future of cycling in India by
addressing and catering to the terms and
conditions for a competitve growth and
development of the Indian bicycle industry.
This is achieved through structured advo-
cacy services towards the authorities and
through the provision of a number of ser-
vices to its members.

A dedicated administration office is estab-
lished with a full time Secretary General
(SG). The SG reports to an Executive Commit-
tee of g elected members, now being elected
for a 2-year period, and with representatives
elected from the industry members. A review
and modification of the organization, during
the fiscal year 2015/2016, has opened for
dedicated sub-committees addressing IPR,
technical matters, commerce, taxation and
demand issues. The member services are
channeled through these committees.

The AICMA has been increasing its focus on
issues related to means of improving the
global competitiveness of the bicycle indus-
try. Special focus is being given to adjust-
ing taxation levels, reducing impact from
imports and upgrading the capabilities of
the domestic industry by working with the
Punjab government on the introduction of
the Cluster Development Scheme (CDS) pro-
gramme.®The AICMA is also working towards
opening up for additional members?; it also
introduced the “5 Ms to success: Manpower,

8 AICMA Visionary Framework document.
9 AICMA Annual report 2015-16.

Machinery, Management, Money, Material”.
For the needed change to take place, these
5 Ms could be key drivers for the industry as
well as the RDCBSM.

Enhanced focus on building relations with
similar international industry and trade
associations has been observed during
the past few years. The driving force for
such relational development is to achieve
a better understanding of the key industry
issues and focuses in the global markets,
thereby enabling a way to understand the
gaps and what measures to take to trans-
form the Indian industry.°

The United Cycle and Parts Manufactur-
ers’ Association (UCPMA) was registered in
1956, was functionally established in 1967,
and currently has more than 2300 members.
The UCPMA is the largest industry associa-
tion in terms of members in the entire Asian
region. Its key mandate and role is to sup-
port its members in improving their oper-
ation, securing their sourcing of raw mate-
rial and supporting terms and conditions
for competitive growth of the industry. The
UCPMA works closely with its members, with
the legislative authorities of Punjab state
and on a national level.

The UCPMA is run by an administration of 4
staff in office, paid by the funding through
the membership fee. The General Secretary
is elected for 2 years, as is the Management
Committee and the Executive Committee.
The UCPMA provides a number of services to
its members, including, but not limited to,
training and education in: basic engineer-
ing and design skills in its own school room
facilities; taxation policy advocacy; organ-
ising foreign study tours for its members;
intermediation and support in international
technology transfer, and partnering and
advocacy in promotional measures towards
political authorities. With regard to the Cycle
Valley Project, the UCPMA has served as an
intermediator with the government.*

© A|ICMA website <www.aicma.org>.
* JCPMA website <www.ucpma.net>.
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4.1. Mandate and Role

According to the Memorandum of Associa-
tion rules and regulations of the RDCBSM,
the original charter and mandate of the
research instuitute was to: create an R&D
centre to support and enable the small and
medium-sized light engineering industry to
develop improved quality and productivity,
with a number of specified services, includ-
ing R&D, advanced tools development and
manufacturing, advisory, consultancy and
training. The mandate was formed in 1984,
and any revisions/changes since the foun-
dation, despite the evolution of the global
light engineering industries (as in the bicy-
cle industry) have not been observed. How-
ever, several of the rules of the memoran-
dum contain flexibilities in the creation or
development of, appropriate structures to
always ensure the most efficient services to
be provided to the industry. As examples,
the memorandum refers to the possibility,
and actual expectation of inviting and col-
laborating with the best available industry
experts and knowledge centres in India and
abroad to ensure that the most appropriate
and updated knowledge is provided to the
Indian industry. During the first 10 — 15 years
in operation, mutual personnel exchange/
placement programmes with external tech-
nology centres regularly took place. Specifi-
cally, the collaboration with a Polish technol-
ogy, engineering and consultancy institute
- TKP Consulting - has been referred to,

lasting for more than 15 years until around
2000. The adaptation of leading interna-
tional technology to Indian demand, by the
application of reverse engineering, regularly
took place. However, during the past 10-15
years, technology transfer or adaptation
have not been observed in any significant
volume, and any discussions of these mat-
ters in the Governing Council of the institute
have not been observed.

A workshop, producing small parts for regu-
lar sales to industrial clients, is operating as
part of the RDCBSM. The relative share of the
revenues deriving from this workshop com-
pared with the total revenues of the institute
is however marginal, but it still occupies 10
— 12 people directly involved in the manu-
facturing of parts and operating the special
purpose machines. Benchmarked against
the key challenges and issues of the indus-
try, it is worth evaluating whether this oper-
ation is in line with the original mandate of
the institute, in terms of providing services
which secure global competitiveness for the
industry.

The RDCBSM is organised into 5 different
divisions: training and education; laboratory
and testing; the toolroom; design and devel-
opment, and administration. A detailed
assessment of the organization is found in
Chapter 9 of this report. The organogram of
the RDCBSM is given in Figure 4.2 below.
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4.2. Ambitions, Strategy
and Goals

The RDCBSM has not developed any specific
strategy plan, SWOT analysis or specifications
of longer term ambitions and goals. The cur-
rent practice seems to be to make short-term
(2-3 months horizon) action plans to ensure
the survival of the institute. These action
plans are regularly redefined and anchored
with the core management team, and seem
to run the priorities of the institute. It also
appears that these action plans are the back-
bone and conditions according to which the
annual budget is defined and decided.

With all its revenues deriving from industry
orders, (i.e. no government funding; Chapter
12 of this report discusses the revenue base
in more detail), one would expect a clear mar-
keting plan and significant interaction with
the industry to receive inputs for its longer-
term strategy, increase its customer base
and its revenue base. Such structured and

Figure 4.2: The RDCBSM organogram

systematic initiatives are not currently under-
taken by the RDCBSM, and the industry inter-
action also seems to be highly fragmented.
The action plans are dominated by activities
of “more-of-the-same”, dominated by the
execution of mandatory testing and calibra-
tion services and the redesign, renewal and
manufacturing of production tools.

Although several of the staff are aware of and
highlighted the importance of more explora-
tory/applied R&D, execution of demonstra-
tion projects and increased advisory sup-
port to small and medium sized industries
(SMEs) as ways of strengthening the nature
and channels of interaction with and guid-
ance to the industry, key management per-
sonnel do not necessarily have definitive
strategies to implement the same. Being the
only independent R&D centre for the Indian
bicycle industry, the RDCBSM should be able
to provide wide-ranging services to manufac-
turers. However, the institute is observed to
operate based primarily on a limited scope of
orders from the industry, possibly extending

R&D Centre for Bicycle & Sewing Machine, Ludhiana

Organization chart

General Manager

to trouble-shooting services as on off-shoot
of such orders. The current structure conse-
quently does not seem effective, nordesigned
for outreach or a more proactive type of inter-
action with the industry, as discussed above.

4.3. The RDCBSM Main
Services and Provisions

The RDCBSM was set up in 1983 by the Gov-
ernment of Punjab, with the assistance 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:

1. Create and provide facilities for increasing
and diversifying production

2.Achieve the optimum productivity levels
in the manufacturing centre

3.Upgrade quality compatible with interna-
tional standards

4.Provide professional and job-specific
training

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.

A brief description and analysis of the cen-
tre’s service portfolio is provided below.

_____________ |

::

HODs (App. Sc.,
ME, AE, CE/TPO)

Asst. Mgr. Facult Short Term
(maint.) y Training

Faculty

W/Shop Lab.
Instructors Instructors
v v
Mech./Elec. Training
Fitters Office
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DEescrIPTION AND ANALYSIS OF THE CENTRE’S SERVICE PORTFOLIO

~

Product design and development

The RDCBSM is mandated to undertake
the design and development of new or
modified products, jigs, fixtures, tool-
ing and gauges, prototypes, and com-
plete tools for the adoption of innova-
tive and latest manufacturing. To date,
the R&D centre has introduced 60
special purpose machines (SPMs), 70
testing equipment and 35 cold forging
tools. They have also filed 3 patents of
designs developed at the centre.

The R&D centre has a CAD section
with the latest software (AutoCAD,
Solidworks, Delcam, Pro-E, Master-
Cam, Catia, etc.) to design engineer-
ing components and sub-assemblies,
bicycle parts and hand tools testing
equipment, special purpose mass pro-
duction machines for bicycle compo-
nents and inspection gauges, fixtures
and tools. Over the years, the RDCBSM
has developed a range of high-utility
SPMs, special test rigs and cold forging
tools for the industry. Bicycle and parts
companies purchase the machines,
test equipment and tools that are also
manufactured at the centre.

The centre has a dedicated design
and development team, comprising
engineers proficient in CAD/CAM.
Apart from the SPMs and tools devel-
oped at the R&D centre, the design
and development team also provide
tailor-made solutions for jigs and fix-
tures based on industry requests, as
and when they arise.

However, the innovative development
of new products and dedicated efforts
towards independent prototype devel-
opment seems to be limited. Apart
from the designs/SPMs developed to
date, the design and development ver-
tical of the centre should be in a posi-
tion to undertake more and continuous
exploratory design deliberation-based
projects, to investigate and create
ingenious solutions to common indus-
try problems and manufacturing pro-
cesses. This would make design and
development an ongoing process and
have a bearing on the nature and quan-
tity of SPMs/tools/fixtures developed
by the centre, in line with new materi-
als being adopted, the corresponding
production processes involved and the
resulting requirement of tools to adopt
those processes.

This process would be aided by an
increased understanding of the appli-
cations of hydraulics and pneumatics,
aerospace engineering, finite element
analysis (and similar engineering prin-
ciples) in system design. The design
competencies must also be to provide
such tooling/machining support for
plastic components.

In a broader sense, the design and
development team must also be
engaged in active research of the lat-
est bicycles (i.e. frame designs, aes-
thetic characteristics of bicycles sold
internationally), leading to deduc-
tions as to how these geometries can
be best achieved, and guiding the
industry to do the same.

While the design engineers are well-
versed with the design software,
the staff needs a greater orientation
towards, and understanding of, the
real-time implications of design speci-
fications on bicycle component quality
and overall product performance. The
existing design focus at the R&D centre
must be to factor in optimal technical
configurations for individual bicycle
components, component interfaces,
and metallurgy and material behav-
iour for bicycles/parts. This becomes
increasingly relevant with the adoption
of newer materials, and the associated
adjustments to manufacturing pro-
cesses (such as forging, casting, weld-
ing, etc.), while also keeping in mind
aesthetic appeal/attractiveness of the
final product. Thus, the staff would
need to be able to develop superior
skills in making accurate dies to pro-
vide the new varieties of required jigs
and fixtures in keeping with the aes-
thetics/technical specifications of the
final product.

Such an orientation of CAD/CAM skills
would enable the RDCBSM’s technol-
ogy development competencies, as
the staff would thus be equipped to
engage with the specific challenges
of bicycle/parts manufacturers and
guide them through appropriate solu-
tions. This would also enable the R&D
centre to provide more well-rounded
design support to SME clients.

Precision tool room and
common facilities

©

Testing and calibration

~

The RDCBSMis equipped with high-pre-
cision CNC machines and general-pur-
pose tool production machines. These
include: a jig boring machine; cylin-
drical and internal grinders; surface
grinders; a CNC vertical mill; a CNC
lathe; tool and cutter grinders, among
others. The tool room has developed
5 tools for cold forging of parts, man-
ufacturing of 25 test equipment, 6 spe-
cial purpose machines and 3 low cost
automation equipment.

The workshop at the RDCBSM under-
takes the manufacturing of press tools,
dies, jigs, fixtures, inspection gauges,
test rigs, and the reconditioning of
dies for cold forging of components,
not ony for the bicycle industry, but
predominantly for the automotive and
other engineering sectors. Thus, the
orientation of the tool room and the
common facilities (that include CNC
vertical/horizontal milling, lathes and
forging machines) to the bicycle indus-
try could be a function of increased
explorative investigation into the
requirements of adapting tools and
machines for aluminium and other
alloys, tooling for injection moulding,
forging/casting/welding needs of spe-
cific components, adoption of low-
cost automation equipment for spe-
cific processes — all with direct relation
to the bicycle-manufacturing units.

In the context of the industry requiring
appropriate forms/shapes of newer
raw materials (mostly alloys), the tool
room at the RDCBSM is not equipped
or sufficiently skilled to act as a facility
for processes such as hydroforming,
heat treatment of alloys and extru-
sions for production blanks at present.

It must also be considered that a
majority of the equipment stationed
at the tool room/common facility is
largely dated (some being in opera-
tion since the early 1980s and require
urgent upgradation/replacement.*
Upgrading the equipment and man-
agement would provide an ongoing
valuable service for casting, forging,

etc., as per the needs of the industry.

2As per the provided list of equipment
(with date of installation of equipment sta-
tioned in the tool room).
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The testing and calibration facilities of
the RDCBSM are duly accredited by the
National Accreditation Board for Testing
and Calibration Labs (NABL; ISO/IEC-
17025) and the Bureau of Indian Stand-
ards (BIS). As per the NABL accreditation,
the RDCBSM labs carry out mechanical
testing of metals and alloys, chemical
analysis (Fe, Cu and Al, base metals and
alloys), calibration of measuring instru-
ments and gauges and the testing of bicy-
cles/bicycle parts as per 1SO:4210 (parts
1-9) and 1SO 8098. Under the BIS certifi-
cation, the RDCBSM provides testing for
bicycles and bicycle parts, household
and industrial sewing machines (1S:1610
and 1S:12109 respectively), zig-zag sewing
machines (1S:15449) and complete test-
ing of steel as per1S:1875. In addition, the
test labs at the R&D centre provide testing
facilities for spectroscopic analysis of met-
als and alloys and mechanical testing of
tor steels, structural steels, tubular prod-
ucts, cold and hot rolled steels, fasteners,
fixtures and assemblies.

The RDCBSM’s testing and calibration
facilities are one of the key services
provided to the industry. The mechan-
ical 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 anal-
ysis-based testing, where clients from
the other industries outnumber bicycle/
parts manufacturers.

The bicycles supplied for the government
tender-based orders (for steel bicycles and
components) must be certified by a third
party as per IS standards, a function that
the RDCBSM fulfils for the industry. Thus,
the IStesting facility isa common resource
for the OEMs catering to these tenders
adhering to IS standards. The IS standards
comprise a wide range of tests for gener-
al-purpose bicycles, most of which are
aligned with the corresponding ISO tests.
From this list, the R&D centre is certified
to execute tests such as those for: bicycle
tube valves; frames; rims; handlebars;
seat pillars; pedal assembly; hub assem-
bly (R-type); spokes; axles; cranks and
chainwheels; front forks; cycle/rickshaw
pneumatic tyres; steering head assembly;
mudguards; reflectors; specification for
padlocks; luggage carriers; steel balls and
chains. The RDCBSM has recently applied
to the BIS for an extension of scope to

3 |n September 2017.

include more of the component-specific
tests, to now form this more exhaustive
coverage of tests. An exception to this
list is the code of practice for the packag-
ing of bicycles for export under IS, that is
not currently available at the RDCBSM.

The R&D centre’s bicycle test labs are
accredited to perform parts 1-9 of I1SO
tests for bicycles. These tests largely
cover safety requirements for city/trek-
king bicycles, young adult bicycles, and
mountain and racing bicycles, and test
methods for braking, steering, frames
and forks, wheels and rims, pedal and
drive systems and saddle and seat posts.
The RDCBSM now has the facility to test
for lighting and retro reflective devices
(ISO 6742; parts 1-5). It is important to
note that the scope of the tests that fall
under ISO certifications include a large
number that are component-specific,
currently not provided by the R&D centre.

Forthe tests that are available at the RDCB-
SM’s testing labs, it appears that the per-
sonnel are well versed with the ISO stand-
ards and requirements. However, there is
a need for further fine-tuning in the exe-
cution of these tests (including calibration
of the equipment, measurement of results
and avoidance of common mistakes in
test execution), to make the R&D centre
staff a commanding authority of certifica-
tion and validation of bicycles and parts.
This fine-tuning would cover aspects such
as: appropriate force application for differ-
ent fatigue tests; maintaining linear/rota-
tional degrees of freedom; how to ensure
load cells are free of radial loads/shear
stress/torques; verification of indications
on control units, etc.’ In addition, there is
also a lack of knowledge regarding endur-
ance testing — to evaluate the strength
of tested components, beyond the levels
defined by the ISO standard.

The staff also requires guidance on how
to execute these safety tests for bicycle
components in different materials such
as aluminium alloy, (and in the future, car-
bon fibre, titanium and other alloys). The
ISO tests are not designed for any specific
14The equipment for reflector testing has
been installed under the UNIDO bicycle proj-
ect (September 2017) and the application for
such a certification has been submitted to
the NABL (May 2018).

5 These examples are in line with the findings
of the lab session conducted at RDCBSM by
Mr. Marcus Schroeder, MD — EFBE, Germany
(June 23 2017).

material; tests must be executed cogni-
zant of material behaviour — a skill that
must be developed at the RDCBSM.

A significant requirement of the industry
actors looking to enter export markets,
is a facility for testing and certification
against major international country-spe-
cific standards (such as EN, ASTM, DIN,
JIS, BS). Currently, the RDCBSM’s bicycle
testing labs only provide testing for select
tests from these standards, equivalent to
the corresponding ISO tests. However, the
bicycle testing labs are not certified for the
complete suite of tests under each ofthese
international standards. It is worth noting
that the standard documents (which are
to be purchased) are not available at the
RDCBSM for them to provide guidance to
information-seeking industry clients. As
the only bicycle-focused R&D centre pro-
viding test facilities, the bicycle testing
lab must not only be accredited to carry
out tests for various international stand-
ards, but also provide cross-comparative
analyses for these various standards.

Another aspect in equipping the bicycle
industry to meet export requirements is
environmental/chemical testing. While
the R&D centre’s labs are equipped with
safety/mechanical tests, manufacturers
still require facilities to conduct validation
of materials used vis-a-vis determination
of heavy metals (lead, cadmium, chro-
mium VI), morphology analysis, determi-
nation of phthalates (plasticized materi-
als) and restriction of PAH, a set of services
not currently available at the RDCBSM.

In addition to the above, there are sev-
eral areas for improvement in the test
labs that ought to be implemented by
the RDCBSM:®: for better repeatability of
test results testing machines should be
fixed on the ground to ensure minimum
interference/distortion; the layout of the
bicycle test laboratory could be modified
in line with the sequence in which vari-
ous tests are to be performed; wires and
chords associated with test lab equip-
ment should be secured/covered; jigs
to be utilized for testing must be stored
appropriately to avoid damage and con-
sequent interference in accuracy; house-
keeping of testing equipment/lab should
be done on a regular basis, and SOPs for
each equipment must be displayed.

®Based on an assessment by Japanese
experts during a diagnostic visit to RDCBSM
in February 2018.
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4

Training

The RDCBSM also provides engineering and man-
agement skills training programmes for the industry.

The centre runs an R&D polytechnic college offering
diploma (certificate) courses for engineering indus-
tries. These courses are certified by the All India
Council for Technical Education (AICTE). The courses
offered are:

» A three-year, full-time regular diploma course in a)
mechanical, b) automobile and c¢) computer engi-
neering. These courses are also available in a part-
time, four-year format.

» A one/two-year regular certificate course, for voca-
tional training for a) machinists, b) machine mainte-
nance and c) quality assurance inspector.

The diploma courses offered at the R&D polytechnic
college are oriented as general engineering courses.
There is limited bicycle industry orientation in the
courses delivered, i.e. limited coverage on bicycle
engineering, component geometrics, assembly, mate-
rials and design. To supplement the engineering prin-
ciples covered in the existing courses, the graduate
students would benefit from a greater orientation of
the syllabus towards bicycle engineering, akin to the
course for automobile engineering.

Apart from the diploma/certificate courses provided
by the polytechnic college, the R&D centre also pro-
vides a range of short-term skill development courses.
These are either CAD/CAM courses or industry-spe-
cific industrial training courses.

The CAD/CAM training courses include software-spe-
cific courses in the areas of: CNC milling and turning;
advanced CAD/CAM and CNC machines; industrial
training; tool design, and advanced manufacturing
processes. These are areas in which technical per-
sonnel of bicycle/parts-manufacturing companies
seek additional training, and thus match the indus-
try requirements. Other industrial short-term courses
cover: GAS welding; arc welding; MIG/MAG welding;
TIG welding; quality and inspection; testing and cali-
bration, and maintenance-fitter mechanic training.

The short-term courses offered at the RDCBSM, do
not necessarily cover an exhaustive range of topics
pertaining to various manufacturing processes, as
required by the bicycle industry. In addition, there is
immense utility of developing more specialized cur-
ricula for upgrading worker skills and overall produc-
tion practices, in keeping with changing trends, dif-
ferent materials and best available technologies for
these courses to be relevant to the industry. Increased
support vis-a-vis design and development of specific
bicycle components (which is currently not a part of
the training portfolio) using these tools would provide
superior utility of these courses for the industry.

In being able to deliver the necessary training to the
industry, the trainers and lecturers delivering the train-
ing must also undergo a reorientation towards bicycle
engineering and production, to prepare course con-
tent and curricula in line with the bicycle industry’s
needs, and be equipped to deliver these courses. The
skill level requisite for trainers to effectively deliver
such courses to the industry is currently lacking.

5

Consultancy

The consultancy function of RDCBSM is meant to
include guidance in the areas of productivity and qual-
ity improvement, low-cost automation, material selec-
tion and failure mode effect analysis (FMEA), identi-
fication of testing needs and resource identification
for the industry. This function is carried out in some
capacity at present, wherein the industry comes to the
R&D centre for select trouble shooting assignments.
However, the RDCBSM hasn’t 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 new
products and technologies and facilitate the necessary

technology sharing. Thus, the current skill level, as per
the current market requirements and developments is
lacking. As a result, the consultancy function is not a
dynamic service available to the industry for manufac-
turers to gain direction pertaining to suitable upgrades.
Services such as providing feasibility reports and
similar analyses are also not provided at present (or
have been discontinued). As a technical knowledge
resource for the industry, and in order to be able to
provide expert guidance, the staff of the RDCBSM must
first become proficient in best available technologies
and production processes, to inspire confidence in the
industry and produce valuable guidance.
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4.4. Summary

The RDCBSM lacks a clear strategy that
defines how it assesses and responds to
the changing needs of the Indian bicycle
industry. Although it is mandated to sup-
port the industry to increase its competi-
tive position, the organization has not kept
itself updated in line with changes in pro-
duction practices and emerging challenges.

The institute primarily acts as a service cen-
tre for the minimum set of mandatory test-
ing and calibration services, and short-term
(2-3 months perspective) activity plans
define the direction and operations of the
institute. A greater orientation towards
industry, allowing for a systematic and
strategic selection of R&D and support pro-
grammes offered to the industry (as well as
the requisite capacity to be built in-house)
may be devised.

DIAGNOSTIC REPORT | 43




5.1. The Governing Council
(GQO); Role, Structure and
Authority

The RDCBSM is governed by a Governing
Council (GC). According to the Memorandum
of Association, the GC comprises 10 mem-
bers along with the General Manager of the
RDCBSM. This was subsequently changed
to include 15 members and the GM. The 15
members are divided in 4 members repre-
senting state or national governments, and
11 representing the industry. The Director
of Industries and Commerce, Government
of Punjab, is the Chairman of the Govern-
ing Council. The industry is represented by
the industry associations — the AICMA, the
UCPMA and the Ludhiana Sewing Machine
Industries’ Association - and by directly
elected executives from the bicycle and sew-
ing machine industry.

The GC is supposed to have council meet-
ings at least 4 times a year and is respon-
sible for ensuring that the RDCBSM is ade-
quately equipped and organised related to
the services being provided to the industry
as well as approving all budgets and plans.

At present, it appears that GC plays a pre-
dominantly administrative role. There
appears to be limited focus on the over-
all strategy of the RDCBSM, expansion of
the scope of activities, deliberations over
R&D proposals, capacity/skills, furthering

of staff members, critical investment plans
or other matters of strategic/critical impor-
tance. The GC has, during the past 3 years,
(2015 — 2017) registered 6 meetings. Thus,
greater frequency/regularity in GC meet-
ings must be ensured for the requiste strat-
egy guidance that the RDCBSM requires. In
addition, the changes in government rep-
resentation in the GC must be addressed by
instituting a structured handing-over proce-
dure, to ensure continuity in decision-mak-
ing. Considering key industry executives and
government representatives are part of the
GC, this forum should ideally be used as a
round table session for strategy, based on
a comprehensive agenda prepared by the
RDCBSM’s management.

5.2. Internal Management
and Governance of the
RDCBSM

The RDCBSM is managed by a general man-
ager (GM), along with a team of 4 manag-
ers/deputy managers reporting to the GM,
according to their allocated departmen-
tal responsibility. The senior management
is assisted by 2-3 assistant managers and
other staff, in turn. It appears that there is a
lack of clearly articulated roles and respon-
sibilities of the staff members, with dis-
organised reporting channels. There is an
incoherent approach towards the delivery of
non-technical/managerial functions (human
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resource management, marketing, business
development, finance and accounts, etc.).
The organization does not have dedicated
departments for these functions, or, requires
select technical staff members to perform
some of these functions in addition to their
main focus area. There is a need to stream-
line departments/personnel for specific
technical and managerial areas to optimize
resource utilization within the organization.

5.3. The Associations, the
AICMA and the UCPMA,
Interaction, Structure
and Authority

The AICMA and the UCPMA organise all
the leading manufacturers of complete
bicycles as well as parts and components.
Both associations also have some common
member companies. With more than 2300
members, the UCPMA organises more than
50% of all registered manufacturers in the
Indian bicycle industry and is the largest
industry association in Asia. The AICMA
represents the large-scale bicycle manufac-
tures, accounting for approximately 85% of
bicycle production in India.

Both associations are mandated to support
the Indian bicycle industry through policy
advocacy, promotion/marketing initiatives
and fostering linkages with domestic and
international partners to facilitate expo-
sure to emerging technologies, and ensure
suitable demand/supply conditions for
bicycle production. In mobilizing techni-
cal support for manufacturers, the asso-
ciations should ideally utlize the RDCBSM
as a resource for R&D, certification, testing
and provision of expert consultancy. How-
ever, except the involvement of the associ-
ations in the RDCBSM’s GC, structured ave-
nues of collaboration with the R&D centre
appear to be limited.
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The associations were established to take
care of the main commercial, strategic, oper-
ational and political interests of its mem-
bers, and as such represent a forum and
facilitate arenas for presenting and discuss-
ing matters of common interest to the mem-
bers. Furthermore, they act as intermediates
and advocates on behalf of the industry
members in policy issues. Consequently, in
addition to keeping track of and registering,
regular demand and supply of its members’
products, in terms of producing statistical
material, the associations initiate and facil-
itate conferences, roundtable discussions
and issue different communication and
information material on a regular basis. Reg-
ular contact with, and input to the govern-
mental institutions related to the industry,
boundary conditions and regulations for the
industry are frequently on the agenda.

The AICMA has organised its services and
provisions under a selected number of com-
mittees, i.e. the IPR Monitoring Committee,
Technical Committee, Commerce Commit-
tee, Taxation Committee and a Demand
Committee.” The Technical Committee has
focused on visibility issues related to road
safety and other technical matters involv-
ing the RDCBSM’s accredited position. The
Demand Committee has, among others, dis-
cussed and forwarded proposals for stim-
ulating easier use of bicycles where such
use can act both as market impetus and as
demonstration arenas. Except for an area
under the Technical Committee, involving
the scheduled reflector lab testing facility at
the RDCBSM, a continuous involvement of
the RDCBSM in these committees does not
seem to be present.

There are examples of initiatives taken by
the associations to provide inputs to Punjab
state governmental policies and regulations,
and acting as advisor to the government, for
instance: in the implementation of the Clus-
ter Development Scheme; in the discussions

7 AICMA 2015/2016 annual report.

around the Cycle Valley project, and in ques-
tions related to the impact assessments
on taxations and import tariff regulations.
However, initiatives in collaboration with
the RDCBSM, and coordination between the
RDCBSM and the associations, on issues
of political and strategic importance to the
industry appear to be limited.

Associations’ role in policy advocacy,
authority in guiding and selection prior-
ities for the industry and for the RDCBSM
It appears that the associations play a rather
active role in consulting and relaying indus-
try opinion to political authorities for key
decisions of importance to the sector. Crit-
ical issues of concern for the industry have
been given under Chapter 7.3 of this report.
Complying with international standards and
competing in export markets are sector-wide
goals. This means that enhanced competi-
tiveness should result in reduced imports,
and that the domestic industry itself will
need to take significant steps ahead, to ena-
ble more advanced manufacturing domes-
tically, and move away from the influence
of low cost, simple bicycle models to more
advanced premium models. The associa-
tions consequently point at the need for
upgrading the entire value chain, from
design, material manufacturing and sourc-
ing, tooling, automation-driven efficient
manufacturing and assembly to efficient dis-
patch and distribution. They realize that the
cluster location should be a valuable asset,
but the hindrances in terms of costly and
inefficient transportation and counterpro-
ductive taxation needs to be improved.

With reference to the draft industrial policy
document developed by the Government of
Punjab for the region, the bicycle industry is
getting avisible and clear focus as a selected
representative of an important growth indus-
try for the region. It was expressed that the
associations have played an important role
as advocates and discussion partners for
the expressed strategies. It was observed

that this strategy outlined the role of a cen-
tralized technology centre to back the stra-
tegic measures needed to be taken to trans-
form and develop the industry, and that the
technology centre is assumed to be built on,
and extended from, the existing RDCBSM.

5.4. Summary

Chapter 5 discusses the structure and func-
tions of the governing mechanisms of the
RDCBSM and the associations — the AICMA
and the UCPMA.

Itisargued thatthe Governing Council should
take on a more strategic role in determining
the RDCBSM’s effectiveness in responding
to industry needs. Regularity and increased
frequency in GC meetings would play an
important role giving the RDCBSM the neces-
sary guidance. The chapter also argues that
the management structure of the institute
needs to be streamlined for optimal execu-
tion of technical and managerial functions.

The industry associations are structured to
effectively perform functions pertaining to
policy advocacy and lobbying of industry
interests on various fora. However, it would
require the associations to develop a more
structured collaboration with the RDCBSM,
to mobilize the requisite technical assis-
tance for manufacturers.
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This chapter analyses the nature and level
of interaction between the RDCBSM and
the industry. An attempt has been made to
highlight the main areas in which interaction
should be the norm, such as, but not limited
to, periodic visits to industry units, R&D col-
laboration and joint projects, common strat-
egy developments, advisory, testing and
training and technology transfer.

6.1. Regular Visits to
Industry Clients

RDCBSM’s interaction with industry appears
to be fragmented and irregular and requires
a structured approach. Platforms for struc-
tured and regular discussions with industry
representatives, either with the associations
or with other industry representatives, are
not operational.

There is a lot of variation in the structure/
size of bicycle and components manufactur-
ers, each soliciting varying degrees of sup-
port from a technical institution such as the
RDCBSM. The needs and expectations of the
larger manufacturers are significantly dif-
ferent from the smaller and medium-sized
companies. The main basis of interaction
between the RDCBSM and industry is their
testing and tooling services, with most com-
panies availing 3" party testing services as
mandated by the BIS or purchasing tooling/

SPMs developed at the RDCBSM. However,
proactive initiations of interaction/dialogue
with manufacturers are not undertaken by
the RDCBSM to explore new avenues of sup-
port solicited by industry.

There are formal contact channels between
top management representatives from the
industry and the RDCBSM’s top manage-
ment through its governing structure, i.e. the
GC. However, as pointed out earlier, the reg-
ularity of the GC meetings is low, and there
is no time for dedicated strategy discussions
during these meetings. Regular visits to, and
discussions with, top executives of bicycle/
parts companies are limited, resulting in
limited discourse regarding industry-wide
challenges/needs. Some of the reasons for
this include paucity of time for such activ-
ities, and the lack of secured funding for
manpower and resources to be dedicated for
this, as expressed by the RDCBSM staff. From
the point of view of the industry, this results
in limited active involvement of the RDCBSM
staff with the industry. In order to secure and
develop a larger revenue base, and increase
customer-oriented  decision-making, the
RDCBSM needs to invest time and money in
regular interactions with the industry, and
proactively initiate relevant technical dis-
cussions and deliberations.

As a consequence of this, it is unlikely that

the RDCBSM is able to play a meaningful role
in determining how the industry responds to
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critical challenges, identifying key technolo-
gies and industry trends, and assisting man-
ufacturers in becoming competitive. In turn,
the organization is unable to update its own
skills and capabilities.

6.2. Regular Interactions with
Industry Associations

The formal channel of contact with the AICMA
and the UCPMA is maintained through
the the RDCBSM’s Governing Council. As
pointed out earlier, the regularity and fre-
quency of the GC meetings and the agenda
of the meetings®, does not allow either the
time or room for extended/elaborate inter-
actions pertaining to industry-wide chal-
lenges. Apart from the GC, there is no regular
forum in place for the industry associations
to interact with the RDCBSM and express
industry needs and concerns.

In terms of policy advocacy and input to the
formulation of industry policy at the national
and state levels, the RDCBSM and the associ-
ations should be in a position to collaborate
and present unified inputs, based on contin-
uous internal discussions for critical issues
such as the availability of raw materials, strat-
egies to compete with imported components
and technologies and general support to
enhance the capabilities of the Indian indus-
try. While the industry associations are vocal
vis-a-vis initiatives/schemes/views put for-
ward to the government, participation from,
and involvement of the RDCBSM appears
limited. A good example of this is the initi-
ative for a “Cycle Valley” in Ludhiana being
discussed amongst the industry, the associa-
tions and state and national authorities, with-
out any visible participation by the RDCBSM.*
The R&D centre does, however, interact with
statutory agencies such as the Bureau of
® Source. Copies of last 3 years’ minutes from GC
meetings and interviews.

© Cycle Valley Ludhiana — PowerPoint presentation to
Government of Punjab 2016.
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Indian Standards (BIS) pertaining to techni-
cal matters and issuance of standards, and
this sort of engagement should be broadened.

The AICMA has a clearly stated visionary
framework, stating clear strategies towards
improving vendor capabilities and quali-
ties?°, and where a more enhanced role for
the RDCBSM is discussed. However, such
ideation requires active dialogue and collab-
orative discussions with the RDCBSM and is
a good example of the type of tie-up with
industry that should be actively pursued.
The implications directly derived from this
visionary framework could act as a guide for
a further development of the RDCBSM.

As a general observation, there are no ini-
tiatives to form regular roundtable confer-
ences between industry, associations and
the RDCBSM to discuss issues of strategic,
operational and political importance to
the industry.

6.3. Industry Involvement in
Basic and Applied R&D
Projects

The R&D centre does not necessarily engage
in focused, applied R&D related to the bicy-
cle industry, as such. Globally, a number
of applied research programmes are being
run, mostly related to the applications
and introduction of lighter material, more
advanced transmission systems, electrical
power-driven bicycles and aesthetic and
functional design. Some of these topics
are assessed by the leading companies in
India, but either in their own R&D facilities
ortogether with international partners in Tai-
wan, Japan or Europe. Some examples of ini-
tiating and running more advanced vendor
training programmes are observed among
the leading companies. The rationale for this
obviously is to ensure a qualified network of

20 Visionary framework of AICMA.

local vendor partners supporting the need
for transition to higher-quality manufactur-
ing, supporting more advanced and pre-
mium bicycle qualities and models.

Due to the lack of applied R&D activities, the
RDCBSM has not positioned itself to develop
expertise in new and emerging areas or pro-
vide detailed guidance to manufacturers in
overcoming production challenges. Cogni-
zant of the fact that R&D requires dedicated
manpower and resources, the RDCBSM
should work towards mobilizing joint/col-
laborative projects with industry actors (at
both, national and international levels), ori-
ented around determining feasible solutions
to production/quality challenges and meet-
ing international product standards. This
would not only meet industry’s R&D needs,
but also mobilize the necessary resources
and expertise for the same.

6.4. Collaboration and Direct
Sponsored Projects with
Industry Clients

There are a number of directly financed activ-
ities by individual industry companies. The
majority of these are related to either testing or
reengineering and redesign of existing tools.
To aid this, the RDCBSM should also be in a
position to work together with clients to estab-
lish common technology-development pro-
jects that lead to product/process innovation,
or facilitate the adoption of best practices.

The most frequent explanation for the lack
of such proactive outreach is the lack of
manpower and resources. However, the rel-
evance of an R&D centre largely hinges on its
ability to activitely develop and disseminate
technical improvements or adoption of best
practices/productivity enhancing measures,
which in itself would act as a source of rev-
enue, given the existence of requisite skills/
capacity within the RDCBSM.

6.5. Reorientation of Services
as Per Industry Needs

Advisory services

Consultancy and advisory services used to
constitute a significant share of the char-
ter of the RDCBSM during the first period of
operation. These services included feasibil-
ity studies, technical analyses and detailed
guidance to units. Such advisory services
often resulted in further projects to enhance
productivity by introducing more efficient
tools and methods in the production-lines
of its clients. At that time, the level of skills
and knowledge within the RDCBSM was
well adapted to and often beyond the com-
petence request of the industry. It can be
inferred that the level of interaction between
the RDCBSM staff and industry clients would
naturally be high in such a scenario, and
that such staff frequently visited the clients
and worked as experts and mentors related
to implementation of efficiency measures in
the production facilities of the clients.

Such services have decreased over time
and some activities now seem to be totally
discontinued. There is no observation of
the planned and structured provision of
such services. There appear to be several
instances where, based on testing/tooling
assignments, the R&D centre is required to
provide advice or technical solutions, which
solicit advanced skill or exploratory R&D
efforts. The current set-up is not necessar-
ily equipped to provide that sort of support.
There are a number of areas which could
benefit from improvement through guidance
and advice from the RDCBSM, for example,
but not limited to, logistics at the work place
(work management), hygienic conditions,
ergonomics, quality control, etc. Puttogether
with the discussion under Chapter 6.3,
(where the need for developing a better per-
forming and more quality-driven vendor net-
work, supporting the larger manufacturers is
addressed), it is evident that there are huge
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opportunities for the RDCBSM. However, this
would require a more visible and proactive
attitude, and a coordinated approach with
the industry associations, securing a basic
financing scheme. Such proactiveness has
not been observed.

Testing and verification services

Today, testing, calibration and certification
are the backbone services provided by the
RDCBSM. The RDCBSM has accreditation
from the BIS for all mandatory IS standards
applicable for the Indian (tender) market,
as well as a number of ISO standards appli-
cable for export markets. The clients nor-
mally come to the RDCBSM for all relevant
and mandatory tests related to the domes-
tic market. The RDCBSM is also accredited
for most ISO/IS standard testing. However,
there are a number of tests related to foreign
and more advanced standards (e.g. selected
EU standards, Japanese standards and U.S.
standards), the RDCBSM is either not accred-
ited for, or lacks appropriate test facilities.

The application process for accreditation
is biennial and entails a certain economic
cost for the RDCBSM. Cautiousness and
cost awareness seems to have limited the
RDCBSM to take a more aggressive approach
to position itself as the natural choice for
executing all relevant and inclusive tests,
international or domestic.

The industry also requires the adoption
of formal norms for compliance to the BIS
bicycle standards. It was expressed by the
industry that making compliance mandatory
for all products sold in Indian markets will
facilitate quality assurance and avoid dis-
tortive competition. With all testing facili-
ties in place, and with its accreditation, the
RDCBSM could play a role as the inspec-
tion and certification authority towards the
imported volumes.
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Training, educational and placement
programmes

One of the main services originally stated
in the charter of the RDCBSM is training
and education in light engineering topics to
strengthen the skills of the work force. The
polytechnic college, located within the prem-
ises of the institute, has played a vital role
in this policy. The college houses nearly 700
students annually, many of them fulfilling a
diploma degree in engineering. The facilities
of the RDCBSM provide a practical approach
to the education provided by the college, and
this combination should be considered as
rather special and of interest to the industry.

The students graduating from the polytech-
nic college are mostly recruited from the
automotive/engineering industries. There
doesn’t appear to be a structured path of
students coming out of the college mov-
ing either directly into the bicycle industry
or into positions in the RDCBSM, although
some placements of this nature do occur.

The RDCBSM occasionally provides lectures
and training courses for the bicycle indus-
try, but it is hard to observe any specific and
planned structure in how often these courses
are delivered. There also needs to be greater
correlation between the critical areas where
industry needs assistance/training and the
courses offered by the R&D centre. A plan-
ning process with the associations could
enable the polytechnic college to design
and deliver dedicated and tailored training
and educational programmes for the bicycle
industry. Again, this could be achieved from
for example, but not limited to, regular inter-
action and planning meetings with industry,
applying structured feedback as a planning
tool for setting up the right and wanted train-
ing programmes, and allying with selected
academic partners with high credibility
within the key topics of interest. This is fur-
ther elaborated in Chapter 10 of this report.

Placement programmes, either by having the
RDCBSM staff working in industry premises,
or industry staff outplaced with the RDCBSM
for a period, don’t seem to take place at
present. The value of such placement, both
for creating a tighter interaction and for
creating higher mutual awareness of capa-
bilities and needs is high, and should be a
source for new impulses and ideas, both for
the industry and for the RDCBSM.

Technology transfer and knowledge
transfer programmes with industry
clients

During the initial period of operation of the
RDCBSM, a number of new manufacturing
tools and designs, based on reverse engi-
neering of imported models, were provided
by the RDCBSM and implemented in the
local industry.

Today this flow of knowledge and technol-
ogy has slowed down, and the institute,
basically focuses on its tool room and test-
ing/certification functions. Chapter 2.6 of
this report describes the nature and impli-
cation of open innovation systems and how
cross-border transfer of knowledge causes
documented higher innovation efficiency.
One of the more common models in this
aspectisthe Triple Helixmodel, as described
briefly in Chapter 2.6. Chapter 2.7 of this
report discusses the value of knowledge
and technology transfer between research
institutes and industry. In modern innova-
tive societies, where industry is expected to
play an important role, such transfer inter-
action is vital. Chapter 2.7, among others,
states that “the need for sharing knowledge
between universities/research institutions
and industry has become increasingly evi-
dent in recent years. Research institutions
are nodal organizations with a potentially
central and strategic role in knowledge cre-
ation and dissemination within an indus-
try.” Furthermore, the growing importance

of SMEs in the technology sector having
frequent and deep collaborations with
R&D institutes, and vice versa, and for the
institute to play a dynamic and value-add-
ing role, is discussed in Chapter 2.8 of this
report,. SMEs’ interaction with, and support
by, the RDCBSM directly addresses the orig-
inal charter of the institute.

The international bicycle industry has taken
significant steps towards more advanced
functionalities, materials and designs, in
frequent interaction with its key R&D insti-
tutes, while the RDCBSM has not managed
to follow this development, and conse-
quently does not have adequate advice and
knowledge to transfer to the industry. As a
consequence, the leading industry players
seek other sources of knowledge abroad.

There are fragmented examples though,
where industry clients seek advice at the
RDCBSM, involving redesign, modifica-
tions or even new designs of tools and
parts. Such design work could even lead to
filing of patents or other relevant IPR pro-
tection, which could uplift the position of
the RDCBSM and its importance to its cli-
ents. The CAD/CAM Department seems to
be equipped with staff and tools of both
interest and value to a number of clients,
and consequently could be a basis for a
more structured approach and elaborate
usage of this service. Furthermore, the
associations and several of the represent-
atives acknowledge that there is a grow-
ing market for more advanced bicycles at
relatively reasonable prices. These mod-
els are all steel-based, and a migration
into more advanced models using more
advanced materials should be possible.
A coordinated path with defined roles for
the RDCBSM should naturally be assessed,
where the existing skills and capabilites
can be applied and further developed in
line with the needs of the industry.
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Technology transfer programmes with
technology providers

Again, during the RDCBSM’s initial years of
operation, technology transfer from inter-
national experts took place. A Polish com-
pany, TKP Consulting, played a vital role in
the construction of the centre by transfer-
ring and consulting knowledge in engineer-
ing skills. After this first period, no new ini-
tiatives have been taken by the RDCBSM to
keep itself updated with the developments
taking place globally. As a consequence,
Indian industry players have taken up their
own initiatives and formed alliances with
appropriate foreign technology providers.
There are several examples of alliances
being formed in the automotive sector
of relevance also to the bicycle industry,
where technology, manufacturing practices
and knowledge have been transferred to
the Indian partners. The RDCBSM currently
plays no role in these ventures/collabora-
tions and risks the possibility of further dis-
tancing itself from the industry.

Some of the industry representatives listed
Taiwan and Japan as technologically lead-
ing countries in bicycle engineering. Exam-
ples of cooperations with Taiwanese indus-
tries already in place have been given. An
assessment of, for example, the Industrial
Technology Research Institute (ITRI) and
the CHC research institute, in Taiwan, to
see how they interact with theirindustry cli-
ents, as a role model for the RDCBSM, may
be valuable. A recent joint venture set up in
Ludhiana between a German manufacturer
of aluminium rims and an Indian compo-
nent manufacturer, is an example of tech-
nology and knowledge transfer with foreign
providers. Unfortunately, this collaboration
has had no influence from, nor specific role
for, the RDCBSM.
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6.6. Dissemination Activities

There are no streamlined, structured
means/activities related to the dissemina-
tion of the RDCBSM’s services to industry.
A set of brochures describing the service
offerings from RDCBSM exists; likewise the
services, organisation and technical skills
are listed on the website. This documen-
tation is not necessarily being utilized for
active outreach to the market. There don’t
appear to be any regular newsletters being
issued, and reports from industry projects
and activities only exist as technical reports
related to actual testing, calibration and
certification of parts, components, bicy-
cles. The majority of the reporting work also
seems highly manual in its function. The
training courses organised by the RDCBSM
provide a possible channel for the dissem-
ination of activities, albeit in an unstruc-
tured and informal way.

6.7. Location as a Facilitator
for Interaction with
Industry

As pointed out in this report earlier, Lud-
hiana represents a very compact and com-
plete industrial cluster, with the majority of
manufacturers located in or just around the
main industrial area of the city. This factor
should be an enabler and facilitator for elab-
orate intra-industry interaction. All theory
and empiricism indicate that physical co-lo-
cation is a driver for enhanced collaboration.
The RDCBSM, at the heart of this industrial
cluster should be able to better consolidate
its level of interaction with manufacturers.

The quality and standard of the campus
itself is covered in Chapter 9 of this report.
Chapter 2 of this report, on innovation and
innovation management, discusses, among
others, how proximity, location in clusters,
exchange of codified knowledge links to
innovative capacity, and how succesful clus-
ters utilize location in their innovative work.
This is not observed with the interaction the
RDCBSM and industry in Ludhiana have.

6.8. Summary

Various aspects of the RDCBSM’s capac-
ity to respond to industry needs have been
discussed in this chapter. Though formal

structures should be in place for compre-
hensive interaction and collaboration in
many areas, it is found that there is a signif-
icant lack of interactions in practice. This is
specifically related to: a lack of regular and
consistent visits and meetings with industry
top management; allowance for actual influ-
ence in prioritization of the institute’s activ-
ities, skill building and service provisions;
involvement in strategy development; lack
of, or unstructured, advisory and training
programmes and no visible knowledge and
technology transfer to address challenges
faced by the bicycle industry.
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Chapter 7 briefly discusses the influence of,
and priorities for, the Punjab state govern-
ment in relation to its controlling power of
the RDCBSM. The chapter provides some
relevant reference examples of similar insti-
tutes in other sectors in India, and other
places of the world. Finally, the need for bet-
ter cross-industrial collaboration, and how
the government may be instrumental in this
process, is discussed.

7.1. Governance and Control

Advanced research institutes around the
world may have different ownership and con-
trol structures. There are examples of both
state owned/controlled institutes, institutes
owned partially by foundations and those
that are fully privatized. Several examples
of institutes controlled by the state also
exist, especially when the industries being
served by the institutes are of great impor-
tance, both strategically and financially to
its nation’s growth and development. It is
fair to consider the bicycle industry a strate-
gic and financially important industry, espe-
cially for the Ludhiana cluster. This is argued
both from the number of companies and
people involved and from the fact that it is
the world’s second largest manufacturer of
bicycles and bicycle parts and components.

Several relevant role models around the
world have been analysed, within all cate-
gories of ownership/controlling structures.
Among state-owned institutes, one such
example is the RISE institute of Sweden,
which is fully owned by the Swedish state
(although it is not specifically serving the
bicycle industry). After a recent merger, it
consists of three previously different, inde-
pendent institutes, Innventia, SP Technical
Research Institute and Swedish ICT. Inn-
ventia directly services the pulp and paper
sector, but through the merger with the two
other institutes, the group is able to offer
a wide and comprehensive set of services
and knowledge to a wide range of indus-
tries, enabling new innovations and devel-
opments. It has further acquired strategic
institutes in other Scandinavian countries
to form a regional technology and research
entity. The way the institution is organ-
ised, i.e. applying multi-skill approaches to
its various fields of work, and the way the
organization is being managed, may be an
interesting reference model for the RDCBSM.

A more directly related reference model
may be the ITRI?, Taiwan or the CHC - Bicy-
cle Research Institute, Taiwan. The ITRI is
a huge, multi-discipline research institute
serving a number of different industries

2L eWwww.itri.org>.
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with both basic and applied research. The
way the CHC interacts with its industry and
government, and the role the government
is actually playing in the governing and
operation of the CHC, may be of interest to
assess further. Also, the University of Brit-
ish Columbia (UBC) in Canada, where a tight
interaction between academia, multi-disci-
plinary research and industrial interaction
is demonstrated to the benefit of all parties
and may be a good and relevant example.
From the selection of privately controlled/
owned institutes, SINTEF?2 Norway, a mul-
ti-discipline research institute, also serving
a number of different industries with basic
and applied research, may also be analysed.

In the case of the RDCBSM and India, it may
be both a necessary and strategically correct
solution to keep the control of the institute
within the Punjab state government. In this
way, the control of further developments
and innovations deriving from the research
work is retained.

However, what is clearly observed from the
examples provided is that they have a strong
focus and attention to their clients’ needs.
The different institutes of RISE actively work
with, and orient towards their clients to iden-
tify, formulate and define areas of strategic
research and development, and work with
them in the implementation stages of the
projects. The role of the state is more of an
aggregate controller of strategies being set
and followed and approving the shares of
the funding needed for supporting the activ-
ities. In reality, the industry clients, with the
assistance of the institute, set the agenda
and the priorities.

In addition, especially in the Nordic coun-
tries, the Triple Helix model® is largely
applied in R&D-related work. The model

22 ¢www.sintef.no>.
3 Chapter 2 of this report.
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is characterized by tight collaboration and
shared financial funding between industry,
research institutes and academia undercom-
monly defined and approved research pro-
grammes. The required financial resources
are often derived both from the state,
through different suitable financial instru-
ments, and from the industry itself, both as
direct financial resources and in-kind contri-
butions by industry. In this way one secures
the state’s control with, and support of, the
activity, but also ensures a satisfactory and
significant ownership and commitment from
the industry involved. Chapter 2, especially
Section 2.6, discusses and outlines the prin-
ciples of the Triple Helix model.

This report has discussed, what seems to
be a lack of customer and client orienta-
tion in much of the work being done at the
RDCBSM. The uncertainty in what actually
drives and prioritizes the choices of the ser-
vices being executed has been highlighted,
indicating that the industry involvement
in this prioritization seems low. Although
the RDCBSM is financially self-sustaining,
there are few or no indications that these
services are driven by the critical needs
and demands of the industry, but rather
that most of the services can be defined
as basic/minimum and mandatory. The
lack of clear selection criteria for the pro-
jects being executed and an unstructured
approach to project selection has been
highlighted. The introduction of a market
orientation and the definition of a market-
ing strategy, as earlier commented, may
be a start to turn the prioritization of the
institute towards its clients. An ownership
and execution model as applied in the Nor-
dic countries, and especially related to the
RISE Group and Innventia, may be a way of
supporting and developing a much closer
interaction with the clients.

7.2. Financial Funds and the
Importance for Setting
Direction for the RDCBSM

The analysis of the revenue stream of the
RDCBSM has been discussed in Chapter 12
of this report. Currently no share of the reg-
ular funding is derived from governmental
programmes, except from specific applica-
tions for investment support under specific
government programmes. The government
articulates a clearvision for the bicycle indus-
try and the subsequent role of a strong sup-
portive technology centre, as expressed in
the new industrial policy under release.?
However, as explained in Chapter 10, a trans-
formation of the RDCBSM to such a role
will require significant investment. Conse-
quently, predictability in budgets and finan-
cial resources will be critical for a successful
transition. With the Director of Industries and
Commerce (Government of Punjab) as Chair-
man of the RDCBSM’s GC, and with all key
members of the industry on the council, one
should assume that a firm, long-term strate-
gic funding plan should be possible to pave
out, setting the direction of the RDCBSM.

The RDCBSM seems to have significant needs
for upgrading the facilities and reposition
its capabilities in serving the industry. This
requires thorough and detailed planning,
assumes strong support and commitment
from owners and clients and will take time.
The observed unpredictable background
in revenue creation and fundraising is not
what the RDCBSM needs in such a situation.

Several parallelexamples of funding arrange-
ments can be drawn from other industries.
With respect to the sugar, pulp and paper
and rubber industry for example, it used to
be standard practice to collect ‘Cess funds’,
%T0 be released in November 2017.

derived from a small fee on all sold products.
Another example is the Sugar Development
Fund, established for the aim of providing
soft loans to the industry for technology
upgrading, adopting clean technologies and
carrying out research projects aimed at the
promotion and development of any aspect
of the sugar industry. A part of the fund went
to the National Sugar Institute.? Feasibility
of such alternative revenue streams for the
RDCBSM may be explored. However, a need
for a period of joint financial aid, in line with
the key interests and requirements of the
industry, is strongly advised, at least for a
period allowing the transition to take place.

7.3. Interaction and Coordina-
tion with Other Relevant
Government Ministries to
Assess Efficient Cross-In-
dustry Collaboration

Several reports received as background
information, indicate a strong need for a
significant improvement of infrastructure
to promote the transition from motorized to
non-motorized transportation.?® This may
be an issue concerning multiple ministries,
which would benefit from collaboration
involving other similar publicly controlled
R&D institutes. A stronger collaboration
across different industries with identical
objectives may help both the bicycle indus-
try and the R&D centres implied, to create a
stronger and more visible position.

Another example of potential collaboration
is in the area of packaging for the bicycle
industry. Standard practices for packag-
ing of bicycles and parts have remained

5 Sugar Development Fund <http://dfpd.nic.in/sugar-
devlopmentfund.htm>.
26 The TERI Report — Pedaling towards a greener India.
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mostly stagnant over the past 40-50 years
This could be a potential area of collabora-
tion with the pulp and paper industry, and
the corresponding R&D centre the Central
Pulp and Paper Research Institute (CPPRI).
A possibility to create a collaborative and
cross-functional project, at the same time as
striving for mutual learning between the two
institutes, should be assessed.

7.4. The RDCBSM as a Policy
Advocate

This section discusses the different ways
and structures that enable the RDCBSM
to play an influential role in advocating for
industry policy making. The RDCBSM needs
strong links to both industry, and technol-
ogy and knowledge providers to be able to
function as a policy advocate for the govern-
ment, and vice versa. The Triple Helix model
(Chapter 2.6) is illustrative of the need for
such a collaborative dialogue. The R&D cen-
tre should know the needs of the industry
during dialogue with the government to facil-
itate appropriate policy responses. This will
reduce barriers to innovation for the indus-
try and this chapter points at enablers and
disablers for such advocacy to take place.

The RDCBSM’s participation in or
membership of relevant working
groups and committees

As the nodal technical institution for the
sector, the RDCBSM is uniquely positioned
to influence the direction of the develop-
ment of the Indian bicycle industry and
provide important advisory services to the
government in providing the requisite pol-
icy support and formulation of regulatory
frameworks. In performing this function, the
RDCBSM is rendered a neutral broker, pro-
viding technical inputs to and participating
in deliberations of appropriate statutory
bodies, working groups, government depart-
ments and relevant technical committees.
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This would involve active dialogue and net-
work-building with these stakeholders, as
well as discussions with industry actors for
an understanding of the on-ground scenario.

The RDCBSM’s engagement with statuto-
ry bodies and policy formulation boards
There are examples of statutory boards and
committees relevant to the Indian bicy-
cle industry. A prime example of this is the
the Bureau of Indian Standards (BIS). The
RDCBSM and the associations interact with
the BIS on a regular basis. The GM of the
RDCBSM is also the Chairman of the Bicycles
Sectional Committee (Transport Engineering
Division) of the BIS. In line with this model
of interaction/cooperation, the RDCBSM
personnel should participate in different
forums and working groups. For example,
the AICMA has a set of committees within
its organization (technical, commerce, tax-
ation, demand, IPR, etc.) Although not cur-
rently the case, the RDCBSM should be
involved in the deliberations of these com-
mittees, providing insights into tecnological
developments to manufacturers.

The RDCBSM should also partake in indus-
try-wide discourse and policy delibera-
tions. For example, representing the bicycle
industry in the National Road Safety Council
should be an action point for the RDCBSM,
aswellasthe industry associations. Further-
more, the AICMA has developed a proposal
for the formation of a ‘Bicycle Development
Council’, which would act as a coordinat-
ing body for the industry, and the RDCBSM
should play a central role in such a council.

In addition to providing industry inputs to
regulatory/statutory bodies and other poli-
cy-related organizations, the RDCBSM should
also be in a position to guide manufactur-
ers in meeting regulatory requirements and
standards specifications, as defined by such
standard-issuing bodies. This advisory ser-
vice is key in assisting the industry in meeting
quality/product requirements.

7.5. Summary

This chapter has briefly discussed the RDCB-
SM’s relation to the Punjab state government
and compares the controlling and govern-
ance structure to other equivalent institutes
in other regions of the world. Furthermore, it
has discussed the transition needed for the
industry and the RDCBSM, to comply with
competitive requirements and benefit from
the growth potential over the recognize. It
has aldo pointed at a need for strong and
predictable support by the government to
succeed in this transition. Different fund-
ing and collaboration schemes have been
discussed, amongst others the Triple Helix
model was discussed, as well as how this

model welcomes and assumes both public
and private funding and participation. This
chapter also discusses the current poten-
tial role of the RDCBSM in policy advocacy
for the bicycle industry. Since the RDCBSM
falls under the Government of Punjab, it is
well-connected to state government to put
forward the needs of the industry. However,
in order to effectively represent the industry
with government/statutory bodies/regula-
tory authorities, there needs to be a greater
level of collaboration with industry and
industry associations in general, specifically
for policy issues. The RDCBSM can leverage
its position as a neutral broker and put for-
ward balanced and technically sound views
to relevant stakeholders.
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Manufacturing enterprises, especially the
SMEs, have limited capacities to carry out
R&D activities for themselves, and look for
guidance for the adoption of better manu-
facturing practices and efficient operations.
The R&D centre must be in a position to pro-
vide such support to the manufacturers,
and devote time to such investigations and
deliberations. As pointed out earlier in this
report, there is essentially no R&D activity
in the RDCBSM currently. Consequently, this
chapter discusses these topics from a dif-
ferent approach, to assess how R&D work
could be more visible within the operational
frame of the institute.

8.1. Criteria for Selection and
Priorities for Deciding on
R&D Programmes and
Direction

There are a number of areas in which the
Indian bicycle industry faces challenges in
operations and knowledge/skill deficien-
cies, as expressed during the many interac-
tions held under the diagnostic assessment.
Examples of this include, but are not lim-
ited to, life cycle assessment, skill develop-
ment in assembly, material knowledge and
management (especially related to alumin-
ium and aluminium alloys), process flow/
production planning, tig welding, painting,

product design using 3D platforms from con-
ceptto realization and fast prototyping using
3D printing technologies, among others.

A coordinated approach, primarily initiated
by the RDCBSM management and anchored
with the GC, should make it possible to
define the criteria for selection of such top-
ics for R&D, and set the priorities and con-
sequences for execution. In addition, when
manufacturers come to the RDCBSM for test-
ing or other projects, topics that solicit fur-
ther investigation or trouble-shooting come
forward as potential R&D projects. At pres-
ent, the RDCBSM does not carry out applied
research activities. This, combined with
unstructured interaction with the industry,
has led to a gradual inconsistency between
the RDCBSM’s expertise levels and subse-
quent relevance to the changing require-
ments of industry.

8.2. Industry Interaction
and Influence on R&D
Selection Criteria

In the absence of applied R&D as a core
focus of the organization, interactions with
the industry, as in the GC meetings of the
R&D centre, do not translate into active
research efforts at the RDCBSM. By focus-
ing on strategy-level discourse at the GC
meetings, a guiding tool for prioritization of
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applied research areas can be generated,
and GC will have the authority to decide on
how the RDCBSM engineers can engage in
the requisite R&D activities for the benefit
of the industry. The RDCBSM should also
consider initiating bringing together indus-
try actors, on a common platform, to discuss
their R&D needs, and hear directly from a
large set of companies.

In addition, cross-functional areas could be
explored with other manufacturing sectors
for potential collaborations and technology
sharing/process collaborations. One such
example to be considered could be the devel-
opment of new packaging solutions for the
bicycle industry in collaboration with the pulp
and paper industry. UNIDO’s engagement
with such sectors through various projects
could be a potential channel for such tie-ups.

8.3. The Process of
Undertaking R&D Projects

The current typical process for undertaking
a (if any) R&D-related project, starts with
a problem being presented by a client, as
a 1:1 problem/request for guidance. There
appears to be a culture of wide and comple-
mentary discussions, involving a multi-disci-
plinary team of participants, thereby allowing
for open and result oriented processing. The
results of these processes are mostly imple-
mented in the industry client involved, and
owning the problem. This open culture pro-
vides good conditions for a more elaborate
and advanced R&D environment, in the sense
that multi-disciplinary team discussions and
processes are frequently applied. However,
taking this platform to a more general level,
describing a model of how R&D and innova-
tion is stimulated, initiated, organised, exe-
cuted and delivered by and within the insti-
tute, has not been observed. Essentially, and
pointed out earlier in this report (Chapter 2),
a general strategy for knowledge manage-
ment and innovation is missing.
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8.4. Interaction with Univer-
sities and Academia

Structured and continuous collaboration
with universities or colleges of specific rel-
evance and interest to the bicycle industry
has not been observed. However, individ-
ual faculty staff at the polytechnic college
do give occasional lectures at local exter-
nal colleges. A bi-directional exchange of
knowledge with academia will ensure a
means to keep updated on external knowl-
edge and technology developments of inter-
est and relevance to the industry, e.g. 3D
printing or design. A few relevant schools
have been mentioned as targets for such
collaboration, such as the National Insti-
tute of Design (NID), Ludhiana College of
Engineering and Technology and the Indian
Institute of Technology (IIT). No initiative
is observed to have taken place. One way
of approaching this may be to invite indi-
vidual representative(s) from academia as
members of the GC.

The fact that there is a polytechnic college
under the RDCBSM, and that a significant
number of staff are functioning as lecturers
atthe college, is a good basis for such inter-
action. However, our observation is that
the topics being taught at the college only
form a platform for basic, mandatory skills
at the R&D centre and industry level, and
may even be misaligned with the expressed
industry needs.

It is also observed that in general, the bicy-
cle industry has its challenges in attracting
young and talented students, where other
light engineering industries, such as auto-
motive, seem to be more attractive. In this
aspect the RDCBSM should benefit from
working actively with the industry and aca-
demia to develop new programmes and
work in coordination with visualizing poten-
tial education and career paths from univer-
sities through R&D to industry.

8.5. Summary

This chapter discusses the current status
of research activities at the RDCBSM, and
the implications of the absence of a core
research focus vertical in the organization.
Various modalities of initiation, formula-
tion, prioritization, execution and imple-
mentation of R&D projects in relation to

the RDCBSM’s operation have also been
discussed. The formal structures for estab-
lishing good processes and procedures for
R&D are notin place. Both the actual inter-
action and collaboration with industry/
academia and the lack of definition and
implementation of efficient processes for
initiation, execution, monitoring and cor-
recting R&D projects, have resulted in a
limited R&D focus.
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This chapter discusses different specific
aspects related to the RDCBSM’s manage-
ment skills and practices, scientific and
technical skills, organisation, infrastructure
and facilities.

9.1. Role and Expectations
for the General Manager
Position, and Criteria for
Selection

The GM plays a very active role in manag-
ing and guiding the R&D centre’s activities.
The GM is seen to be involved in essentially
all significant activities of the institute, as
well as being responsible for a majority of
the external activities involving interactions
with clients, associations and authorities.
There comprises a team of deputy and assis-
tant managers in the main departments;
however, the reporting structure is not
streamlined, indicative of one-to-one deci-
sion-making between the GM and key staff,
and with no clear, formal role of the manage-
ment team as a unit.

The criteria needed to qualify for the posi-
tion of General Manager of the RDCBSM is
reflected in the advertisement for recruit-
ing a new GM.?* A professional background
in research and/or industrial management
within the light engineering industry is a

27 RDCBSM advertisement for recruiting new General
Manager.

requirement, as well as a high-level edu-
cational qualification. The management of
an institute such as the RDCBSM requires
a thorough understanding of the function-
ing of a technical organization, and that the
head of such an institution displays corre-
sponding technical and managerial capa-
bilities required for the optimal manage-
ment of such an organization. The RDCBSM
is currently facing several challenges, vis-
a-vis its in-house expertise levels, expo-
sure to best available technologies and
best practices and the need for increased
structured interaction with the industry.
Addressing these challenges will require a
substantial overhaul of organizational pro-
cesses, skills, expertise levels, the types
of functions carried out and modalities of
working with its clients. Therefore, the man-
agement team, specifically the GM, need to
display documented skills and experience
in the management of complex organiza-
tions in transition, capable of formulating
a concrete strategy towards creating a more
dynamic organization and mobilizing the
necessary resources to achieve the identi-
fied goals. This would not only involve inter-
nal strengthening of skills and services, but
also increased engagement with clients
and industry. At present however, outreach
capabilities and skills and an interest in
marketing are limited at the RDCBSM. It
would therefore be useful for the eligibility
criteria for the position of General Manager
and all senior management positions to
include management skills (in addition to
technical qualifications).
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9.2. Focus Areas and Time
Dedicated for Key Tasks
for the General Manager
and Management Staff

The RDCBSM was analysed vis-a-vis the
degree of focus and time spent on the dif-
ferent key tasks under the mandate of the
institute (with a focus on the GM and the
management team). It appears that manual
administrative work and reporting, numer-
ous 1-to-1 meetings and detailed opera-
tional control of the activities within the
departments take significant time for staff
members. As a result, less time is devoted
to managing applied R&D, structured mar-
keting, consultations with industry, etc.

Given the absence of an organizational
strategy and analysis of market demand, the
RDCBSM is not necessarily working towards
furthering services that would enhance its
relevance to the bicycle industry. The man-
agement appears to be confident that suffi-
cient market demand exists for the services
of the institute. However, the management
of the organization must give emphasis to
the following:

» Work closely with key clients and key
stakeholders to ensure a clear strategy
with related key goals and activities to be
established

» Communicate strategy and goals across
the organization

» Develop and ensure that the organization
is equipped, funded and in a position to
operationalize the strategy

» Follow up and motivate the organization to
meet its expectations, alternatively correct
and modify the progress
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These key areas will involve, among oth-
ers, active delegation and mobilization of
responsibilities, active marketing, commu-
nication and interaction with key clients and
stakeholders, motivation for internal organi-
zational development in terms of promotion
schemes, sharing key information within the
organization, mentoring, stimulating and
promoting internal talent and actively work-
ing on external brand building and recruit-
ment. Despite several departments display-
ing examples of working with clearly defined
goals, delegation of responsibilities and
sharing of information, this culture needs to
be adopted across the RDCBSM.

9.3. Divisional Structure of the
RDCBSM, and Relevance
for Industry Priorities

The organogram of the RDCBSM, as pro-
vided in Figure 4.2, reflects more or less the
same organizational division as originally
developed when the institute was estab-
lished in the early 1980s. There appears to
be little modification or adaptation of the
skills employed and the areas of activities,
in line with the changing needs of the bicy-
cle industry. As a result, the RDCBSM’s abil-
ity to react to sector needs is limited.

The RDCBSM also lacks a clear distinction
between the structural set-up for techni-
cal and managerial functions. Core techni-
cal services (strengthened with dedicated,
structured leadership and enhanced exper-
tise) to support areas in which manufactur-
ers need assistance should be aided with
organization-wide dedicated departments
for functions related to HR management,
finance and accounts, business develop-
ment and marketing, etc.

9.4. The Number of Staff
Divided in the Different
Categories

Currently, the total number of staff at the
RDCBSM is 103, divided into permanent
and contractual assignments, with a major-
ity of contractual staff. The 103 positions are
subdivided into 5 managers/deputy man-
agers, 5 assistant managers, approximately
20 engineers/technical officers, approxi-
mately 30 related to teaching/education,
20 within administrative functions and the
remaining 20-25 being shop-floor opera-
tors. There are 4 employees in the Design
and Development Department, 16 organ-
ised under the lab and Testing Department
and 22 in tool room facilities.

Over the years, the number of sanctioned
permanent positions has decreased, and
the number of contractual assignments has
increased. To date, the majority of senior
engineers and management have, or soon
will be, retired. This underlines a critical
need for the recruitment of new employees
for knowledge management and retention
of in-house expertise, providing an oppor-
tunity for the RDCBSM to recruit the skills
needed for effectively serving the industry.

9.5. Technical Staff: Capac-
ity and Estimated Time
Spent on Scientific Work

It was observed that most of the management
and senior engineering staff are involved in
the technical services and activities. How-
ever, the degree of detailed involvement
combined with basically manual office sup-
port tools and methods, leave little or no time
for more future-oriented R&D and scientific

work. There is an expressed shortage of man-
powerto expand the RDCBSM’s scope of work
beyond its current functions. As highlighted
in Section 9.2 above, the way the institute is
organised and how resources are prioritized
and allocated have a bearing on this. A dis-
tinction between technical and managerial
departments, and a reorientation of technical
services with dedicated personnel will help
overcome this issue. A reference example,
the Norwegian branch of RISE PFl is shown
as organogram in Figure 9.3 below.?® Despite
being an institute serving a completely dif-
ferent industry, it gives an idea of an organi-
zation divided into 4 application areas (hori-
zontal) and 3 occupational areas serving all
4 applications (vertical). These applications
and occupations obviously need to be defined
in relevance with the bicycle engineering
needs. A minimum of administrative staff is
allocated, and most resources are allocated
as operational staff. In this way, mobilization
between application areas may be secured
on a project-by-project basis. No individual
marketing department is allocated and the
CEO of the institute dedicates much of his
time for client interactions and marketing-re-
lated work, as well as the management team
(being both occupational and application).

With reference to the upcoming possible
flexibility and degrees of freedom because
of the shift and changes in assignments,
there are several possibilities to redesign the
organization. A reorganisation should spe-
cifically address and respond to the need for
increased innovation capabilities and to fast
reactions to expressed needs and requests
from the market. A reference in this aspect
is RISE Fire Research, www.risefr.com, where
the organization has been made according
to applications and knowledge.

28 Paper and Fibre Research Institute (PFl), 2014. New
Organisation at PFl. [Online] Available at: <http://
www.pfi.no/Info-Center/New-organisation-at-PFI/>

[Accessed on 7 April 2017].
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Figure 9.3: PFl organogram
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9.6. Overview and
Assessment of Formal
and Practical Skills

A brief analysis of the list of the key 25 employ-
ees® was conducted, to analyse the qualifi-
cations of personnel vis-a-vis funtions carried
out by them in the organization. Of the 25 staff
profiles, the following degrees are registered:

» MBA: 2

» M.Sc/M.E/M.Tech: 3

» B.Tech, Production or Industrial Eng: 2
» B.Tech, Mech. Engineering: 7

» Dipl. Mech. Engineering: 14

» Dipl. Automotive Engineering: 1

29 List of employees with technical and/or managerial
responsibility.
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Most of the university/college degrees are
obtained as general and basic educational
degrees. Based on the feedback from the
industry as well as an assessment of the
general profile of the RDCBSM staff, the
organization needs to update its techni-
cal skills and expertise in line with the
changing profile of the bicycle industry.
The more advanced and specialized skills
needed to support the industry, such as
material technologies and science, indus-
trial design, process automation and
advanced mechanical engineering seem to
be missing as formal skills within the insti-
tute. The RDCBSM also needs to develop
new in-house capacities in areas such as
mechanical engineering, electrical engi-
neering, industrial design, automation
engineering, etc. In addition, there also
appears to be a need to build soft skills at
the RDCBSM for internal management and
efficient service delivery.

9.7. Reward and Motivation
Programmes for Staff

The RDCBSM has implemented a system
for monitoring and developing individual
and departmental skills and performance.
The system lists a number of defined areas
of responsibilities and skills, related to
the defined targets and objectives for the
department, and to the employee’s work
topics. Examples of criteria being moni-
tored include communication skills, knowl-
edge related to work topics, leadership,
work organisation, etc. Performance indi-
cator charts are used and these charts are
followed up between manager and subordi-
nates.> The system has been implemented
throughout the organization, however, the
follow-up mechanism of this system (i.e. cor-
rective measures and consequential man-
agement) is less clear. In addition, the appli-
cation of this system for retention of skilled
human capital and the development of indi-
vidual career paths is also limited. As the
organization is currently dominated by con-
tractual assignments with much higher flex-
ibility in terms of terminations and changes
in assignments, a more dynamic appraisal
system could result in more effective HR and
knowledge management strategies.

Specific and structured plans to reward and
motivate talent and good achievements by
individuals or teams would need to be insti-
tuted. Some examples of this are systems
for developing and monitoring individual
objectives as well as achievements, career
planning and planned rewards and promo-
tions, planned deployment mechanisms
across departments and services, etc. Dif-
ferent exchange programmes for scientific
staff internally, externally and within indus-
try, would also act as both skill develop-
ment exercises and feed into reward and
performance incentive schemes. There are
3°RDCBSM performance appraisal form.

examples of exchange on an individual basis
with respect to internal exchange, where
individual employees gain experience from
more than one department and activity,
and consequently achieve knowledge and
understanding of cross-border activities.
However, direct measuring of, and building
on, impacts from such exchange to develop
the knowledge, level of services and attrac-
tiveness of the institute appearto be limited.
Exchange/discourse with other research
institutes, national or international, does
not occur. Internally, exchange and deploy-
ment materialize when vacancies occur, and
not as a function of career planning and the
planned development of the organization.

9.8. Infrastructure of the
RDCBSM

9.8.1. Status of laboratory facil-
ities, tool room and work-
shop and design facilities.

The laboratories were assessed in terms of
equipment, functionality of equipment, rele-
vance and applicability, and state-of-the-art
in relation to the needs and demands from
industry. The RDCBSM was set up equipped
with top-class equipment of relevance to
the industry. This, among others, relates to
CAD/CAM, testing jigs and equipment, CNC
tooling machines and bicycle-testing facil-
ities. The testing and calibration facilities
have been frequently upgraded in line with
its accreditation and in line with the NABL/
ISO requirements, and are effective in meet-
ing industry’s mechanical testing needs.
However, much of the equipment in the tool
room and workshop is dated and is due for
replacement as well as an update/expan-
sion in line with industry’s requirements for
tooling, jigs, fixtures components in new
materials and special components. In order
to sustain the support provided to industry
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vis-a-vis tooling and related workshop
functions (e.g. cold forging), an upgrade
and reinvestment in new equipment will
be needed accordingly. A specification of
the most critical equipment will need to be
worked out in collaboration with industry
and relevant experts, and additional facil-
ities to provide fast prototyping services
could be considered. With its background in
toolmaking, and CAD/CAM, the provision of
fast prototyping will enable the RDCBSM to
work towards co-development of technology
with the industry.

9.8.2. The RDCBSM campus

The RDCBSM campus is ideally located cen-
trally to the Ludhiana bicycle cluster, spread
over a large area. All the technical person-
nel as well as the polytechnic college are
located in its premises. With respect to the
overall appearance of the RDCBSM’s facili-
ties, it was observed that the building and
related infrastructure is rather old and worn
out. In order to position itself as a premier
technical institute for the industry, the man-
agement must also pay attention to the
quality of infrastructure (buildings, offices
and classrooms, entry roads, and other aes-
thetic aspects of the campus) that may have
a bearing on the image of the organization to
external visitors.

9.8.3. Support infrastructure, e.g.
IT network and support

In terms of the general functioning of the
RDCBSM, it was observed that the function-
ality of IT networks and digitalized chan-
nels of communications/filings was rather
limited, with manual handling of files/doc-
uments. There is no clear ICT strategy and
structure in place, apart from the comput-
er-driven and aided design tool work envi-
ronments. This unnecessary load of manual
work puts an extra burden on the staff, and
also consumes more time needed for com-
munication/discussions/decisions.
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9.9. The RDCBSM Work
Environment, Standard
Operating Procedures
and Efficiency

The RDCBSM does not function with a struc-
tured set of standard operating procedures
(SOPs)3 for its various operations. In terms
of standard documentation, there are no offi-
cial records reflecting specific job descrip-
tions/roles and the responsibilities of various
posts other than examples of appointment
letters, where the specific details of the job
descriptions are not revealed. However, there
is an informal understanding (at least in a
verbal form) of the responsibilities of var-
ious positions. Combined with the imple-
mented performance charts, there is an
active job performance monitoring in place.
However, an institute such as the RDCBSM
ought to have specific written job descrip-
tions for all employees for clear demarca-
tion of roles, reporting channels and the
defined goals to be achieved. Given the sit-
uation of impending retirement of senior
permanent staff in the coming few years,
as well as the increase in contractual staff
members, such formalized and documented
SOPs will facilitate the continuity of oper-
ations, ensuring and verifying that work is
carried out in accordance with the overall
strategy to be developed for the institute.

9.10. Internal Flow of
Communication and
Information

There does not appear to be a clear frame-
work for the internal flow of communication
and information. Instead of a sequential
reporting channel, there are many exam-
ples of one-to-one communication and

31 References are made during interviews of existing
and applied SOP’s.

sub-meetings. This is also observed to be
valid for the interactions with clients, given
the lack of an organization-wide marketing
and outreach strategy. Consequently, there
is no organised information sharing pro-
cess/platform within the organization. If
such information sharing is facilitated, the
various departments can work in greater
coordination, and will also make employ-
ees feel more involved in the organization’s
overall functioning. Consequently, a pol-
icy identifying rules of information sharing,
reporting and forums for discussions related
to the services provided by the RDCBSM
should be considered.

9.11. Summary

Chapter 9 has assessed and discussed the
RDCBSM in terms of: its management prac-
tice and skills; scientific and technical skills;
organizational structure; capabilities; infra-
structure and facilities. Several areas with
potential for improvement and change have
been highlighted, related to: management
and practice and organisation; management
performance monitoring; criteria for select-
ing top management; delegation of power;
communication; collaboration and interac-
tion with its external environment and the
status of its infrastructure and facilities.
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With respect to the HR management of exist-
ing personnel, a majority of (senior) per-
manenent staff are nearing superannuation.
This will lead to a gap in knowledge manage-
ment and the continuity of operations, unless
measures such as the conversion of select
contractual positions into fixed/permanent
positions, establishment of training/orien-
tation programmes for increased exposure
to new/young personnel and an organised
handing-over process are put in place. There
is also no formal career development pro-
gramme within the organization, and so the
matching of the skills/experience of staff with
the positions held is not accurately done.

10.1. Assessment of
Recruitment Policies and
Criteria for Recruitment

There is no formal/structured recruit-
ment policy document maintained by the
RDCBSM. Recruitment against vacant posi-
tions is done through newspaper advertise-
ments and subsequent interviews. In terms
of an organised outreach to attract new
talent, dialogue with leading universities/
technical institutions of the country, partic-
ipation in education/career fairs and similar
initiatives is not the current practice. In the
absence of written job descriptions, roles
and responsibilities are communicated by
the departmental managers and by GM to
the individual appointees.

10.2. Internal Promotions
and Deployments

The RDCBSM has implemented a system
for monitoring and developing individual
and departmental skills and performance.
However, the extent to which these simplis-
tic score charts are used for furthering per-
sonnel profiles/skills, supporting a career
planning scheme and individual promotions
is limited. A uniform, delivery-based perfor-
mance assessment and promotion system
must be put in place and linked to specified
job descriptions, KPIs and a periodic evalua-
tion of technical and managerial competen-
cies. While seniority-based promotions as
well as skills-based recruitment occur at the
RDCBSM (on a case-to-case basis), a clear
employment and promotion guideline must
be established. Resulting in a visible corre-
lation between strategy, staff development
and the career planning of staff.

10.3. Placement Programmes
for Knowledge Exchange

Mechanisms to facilitate the exchange of
personnel between the RDCBSM and the
industry are not currently in existence.
Placement programmes, designed to allow
for shop-floor/technical personnel from
bicycle companies to work on specific pro-
jects, will allow for greater dialogue with
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industry and opportunities for co-develop-
ment of technologies. An additional benefit
of such a system would be the availability of
additional manpower for technical projects.
To complement this, placement programmes
for the RDCBSM staff at the shop-floor of
industry units must also be in place. This will
provide junior and mid-level engineers with
an operational understanding of the produc-
tion processes and will allow for a collabora-
tive consulting process to be initiated with
the plant team. Such placements need to be
continuously updated, both nationally and
internationally, and perhaps organised as
joint projects to ensure mutual commitment.

10.4. Recruitment Programmes
in Collaboration with
Universities and
Technical Institutes

The RDCBSM has been unable to attract
high-level, skilled human capital to expand
its technical manpower. In response to the
needs of the industry, individuals with qual-
ifications in advanced engineering, design,
etc. must be recruited. Apart from general
recruitment advertisements, the RDCBSM
needs to adopt a more proactive strategy in
seeking new recruits. One way of doing this
is to collaborate with universities and tech-
nical institutions to enrol fresh graduates
from these institutions as graduate train-
ees/interns or entry-level positions at the
RDCBSM. Such a mechanism could also be
extended to technical/vocational institutes.
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There are frequently students, especially
from the polytechnic college, but occasion-
ally also from other colleges, working as
trainees in the RDCBSM. There are, however,
no clear indications that these placements
cause regular recruitment to the RDCBSM
or to the bicycle industry upon completion
of the studies. Nor does it seem that there
is any correlation between the recruitment
practice of the RDCBSM in general and these
educational and placement programmes.

Like most institutes similar to the RDCBSM,
one should assume that it keeps track of its
former students through an alumni network.
There does not appear to be such an active
use of, and interaction with, its alumni net-
work. Ifthese individuals forming the alumni
network end up in industry, a natural link will
be formed for the RDCBSM to utilize.

10.5. Summary

Chapter 10 assesses and discusses the
recruitment policies and HR management
policies of the RDCBSM. The assessment
points at significant potential for improve-
ment, in terms of formalizing job descrip-
tions, stimulating a more open and perfor-
mance-related promotional programme and
in developing closer collaborations and
integrations with educational institutions to
attract young graduates.




This chapter discusses the marketing and
dissemination strategies and activities of
the RDCBSM. This includes, but is not lim-
ited to, how the RDCBSM presents itself to
the industry and other actors, the publica-
tion of papers and, in general, the achieve-
ments and other activities involving the flow
of communication and information.

11.1. Assessment of the
RDCBSM Marketing
Strategy

The RDCBSM does not appear to have any
clear marketing strategy or marketing plan.
The institute has a marketing department,
but the department’s role and obligations,
are not defined and streamlined. Given the
lack of a clear strategy, marketing activities
are more ad-hoc, and oriented around the
on-going specific services provided by the
institute, either directly one—to—one or as
part of training programmes and workshops
related to specific projects.

11.2. Customer Differentiation
and Valuation
Programmes, e.g. Key
Accounts for Regular
Clients, Industry,
Government, National and
International R&D Centres

The RDCBSM does not appear to imple-
ment key-customer account programmes
or customer validation programmes. With
reference to industry clients, national or
international R&D centres, or other regular
clients, special alliances or services have
not been designed and offered to maintain
a customer base and cement partnerships.
However, the RDCBSM has initiated the pro-
cess for the institution of a membership
system. Membership (with differential fees)
will give industry actors a range of benefits
and special treatment, such as training ses-
sions, testing, calibration and certification
services, and special attention in cases of
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trouble-shooting and follow-up. The institu-
tion of such a system would greatly benefit
the degree of engagement with clients, and
also provide an additional revenue base.

A basic monitoring system is in place, eval-
uating clients’ feedback after the provi-
sion of specific (e.g. testing) services. The
forms are to be filled in manually and ask
the client to fill in performance-related
grading, suggestions for improvements
and requested services. Structured follow
up and the utilization of suggested ideas
for additional services based on this feed-
back seem to be limited. Despite being
quite simple, the feedback forms represent
actual potential and possibilities for added
services and business. Consequently, it
is recommended that the RDCBSM utilize
these feedback forms for a structured plan
of action. Apart from this, it may be difficult
to know how the RDCBSM is perceived and
rated amongits clients, and consequently it
is not likely that the needs of, and the feed-
back from industry clients actually drive the
services of the RDCBSM.

11.3. Documented
Dissemination of the
RDCBSM Achievements

The systematic/structured dissemination of
the RDCBSM’s services and achievements
appears to be limited. There is no regular
publication of newsletters or annual reports
(beyond the mandatory annual profit and
loss statement and balance sheet); nei-
ther does the RDCBSM publish any techni-
cal publications in technical magazines for
increased visibility. The services of the cen-
tre are reflected in a brochure, but broader
marketing/outreach efforts, wherein
these brochures are used to highlight the
RDCBSM’s services, are not defined. The
brochures themselves need to be updated
vis-a-vis design and that they also include a
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description of the services no longer being
offered on a regular basis. The services of
the RDCBSM are reflected on the website,
but apart from this, the achievements and
skills of the centre may indirectly be dissem-
inated through interactions that occur dur-
ing college lectures and occasional industry
training lectures.

This report has, in several different contexts,
reflected on a need for a joint effort among
industry, the RDCBSM and possibly aca-
demia in building up the image and reputa-
tion of the bicycle industry. In this direction,
a strong and recognized research institute,
attractive to students and young aspiring
scientists, could play an important role.
However, the RDCBSM is not positioned to
play such a role in the current context.

Similarly, there are no observations of sys-
tematic marketing of its own unique and core
competence areas to gain a stronger posi-
tion with its clients. As there is no strategy
plan driving its activities, and consequently
no structured awareness of its specific areas
of unique expertise, there is no systematic
work in this direction.

The RDCBSM does have its own website, but
it is not used as a dynamic tool for brand
building and outreach. The website contains
a description of all relevant services being
provided, and could be leveraged to pro-
mote its services, key staff and skills.

Another observation regarding the brand-
ing of the R&D centre is that the name of
the institute may be slightly misaligned. If
the key mandate is to support and serve the
bicycle industry, it could be considered that
the name of the institute reflects only that.
Renaming to a more bicycle-focused title,
and actively using the new name in brand
building of the institute may be considered.
The Indian bicycle industry exports prod-
ucts to select markets in Africa, Asia and
to some extent Europe. Apart from testing

and certifying the products for the selected
export markets, the RDCBSM’s support
towards facilitating exports appears to be
limited. The RDCBSM should focus not only
on supporting its clients in entering export
markets, but also expanding its client base
to international companies, as it does not
have any clients located abroad.

11.4. Placement Programmes
with Industry

The lack of structured placement pro-
grammes, of both the RDCBSM staff in
industry and of industry clients in the
RDCBSM, is an important activity that must
be reinstated. Closer interactions and col-
laboration through such placements would
increase industry awareness of the RDCB-
SM’s achievements and increase the gen-
eral reputation of the RDCBSM amongst its
clients. In addition, such placements will
serve as a way to address the skill gaps and
also act as a marketing and outreach tool.

Regular collaborations with leading interna-
tional institutes (including the exchange of
human resources and installation of pilot
technologies) will also be instrumental
in building visibility and networks for the
RDCBSM. Not only would the RDCBSM ben-
efit from increased exposure, but also from
strategic partnerships for the overall benefit
of the industry.

11.5. Summary

The different marketing and dissemination
activities of the RDCBSM are described in
this chapter. A specific marketing strategy is
lacking, and the external dissemination and
communication activities are fragmented and
unstructured. Newsletters or similar alterna-
tives of regular dissemination do not exist.
A form of customer satisfaction or customer
evaluation programme exists, butitis unclear
how it is applied in the development of the
RDCBSM. The lack of specific attention to
brand building causes relatively low aware-
ness of the RDCBSM’s capabilities and skills.
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This chapter assesses and discusses the
financial base of the RDCBSM - how reve-
nues are created as well as the potential for
increasing revenue creation. Budget figures
and revenue have been analysed by depart-
ment and by client-industries.

12.1. Overview of Different
Sources of Revenues

The RDCBSM’s profit and loss (P&L) state-
ments for the fiscal years from 2012/13 to
2016/17, and the budget figures for the fiscal
year 2017/18 reflect that all registered reve-
nues are generated from services provided to
the industry. The total revenues of the RDCBSM
have grown from Rs 491 Lacs in 2012/°13to Rs
735 Lacs in 2017/’18. An average compound
annual growth rate (CAGR) in total of 8.5%
is registered from 2012/13 P&L statement
through to the budget figures for 2017/18,
with relative CAGRs for the main departments
as follows: Workshop 19.8%, Training and
Education 2.7% and Labs and Testing 20.4%.

It is not clear what criteria are being applied
when setting and approving the budgets and
the budget profiles. Defined prerequisites
or action plans behind the different budget
figures and the relative growth figures per
department are not expressed. For example,
why Labs and Testing has budgeted a neg-
ative growth of almost 20% from 2016/’17
to 2017/’18 is not explained, as all other
departments budget a positive growth.

As per the percentage distribution of rev-
enues per department over the period
2012/’13 to 2017/’18%, the relative impor-
tance varies slightly. Training and educa-
tion traditionally has been the relatively
large generator of revenues, represent-
ing 53-50% of the revenues, followed by
labs and testing, varying between 23 and
44% of the revenues. During the past 2 fis-
cal years, the importance of training has
slightly degraded, while labs and testing
has increased its relative importance. How-
ever, the diploma programmes of the Train-
ing and Education Department has shown
quite a steady level.

Regarding the profitability by department,
the picture is more complex to discuss.
Staff expenses are by far the largest indi-
vidual expenditure item, on average rep-
resenting 83% of the annual cost of the
RDCBSM. However, the staff expenses are
not distributed over the different depart-
ments in any report. Only the registering of
employees gives the distribution in head-
count, but without financial implications.
The two major departments in terms of
revenue creation, that is Labs and Testing,
and Training and Education, also have the
majority of staff expenses, observed from
the number of head count, which gives an
indirect indication. It is recommended that
the RDCBSM should establish a P&L meas-
urement per department.

32 Revenue distribution per department and perindustry.
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12.2. Relative Split Between
Different Sources and
Mechanisms to Secure
the Different Funding
Schemes

Based on an analysis of the sources of rev-
enues of the RDCBSM over the past 3 years,
Labs and Testing and Training and Educa-
tion have been the 2 dominating revenue
creators, together representing 75 — 85%
of the total revenues during this period. An
interesting observation is that design work,
excluding CAD/CAM training, in the same
period only represents less than 1%.

An observation from the split between dif-
ferent revenue sources, is that services pro-
vided to industries other than the bicycle
industry, primarily being automotive and
other light engineering industries, are rela-
tively dominant for the 2 larger departments.
For Labs and Testing, especially related to
sub services (i.e. mechanical test lab, stand-
ards room, CMM and chemical/spectro
analysis), other industries (apart from the
bicycle industry) represent 60-85% of the
revenues. Only the bicycle test lab is 100%
dedicated to the bicycle industry. For Train-
ing and Education, 85% of the revenues are
generated from non-bicycle industries, with
the diploma courses representing a majority
of this department’s total revenues.

Based on these observations, there is
immense potential forthe RDCBSM to gener-
ate more revenues from the bicycle industry.
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12.3. Assessment of
Specific Initiatives to
Expand and Secure the
Revenue Base

In the context of the RDCBSM’s fragmented
interaction with industry, the lack of struc-
tured marketing towards industry and a
general lack of closer collaboration with
the industry associations, there are limited
efforts towards securing greater revenues
from the industry. The lowest hanging fruits
will most probably be related to activities
already offered, or that used to be offered
by the RDCBSM but at a premium rate. This
could mean more advanced testing and certi-
fication activities, more proactive consulting
and skill development services for subcon-
tractor/vendor network development, as ear-
lier commented in this report. However, such
increased activities will need to be executed
at a much higher and more frequent level,
and in a sustainable and structured manner.

There are currently several initiatives and
schemes that the government offers to meet
industry’s needs. One such example is the
Cluster Development Scheme (CDS), for
which the bicycle cluster in Ludhiana is a via-
ble beneficiary/applicant. This should gener-
ate significant opportunities for the bicycle
industry and especially for the RDCBSM to
avail the requisite funding. There is no indica-
tion of any ongoing initiative by the RDCBSM
management to position itself into this pro-
gramme, neither individually nor in collabo-
ration with the industry and its associations.

12.4. Assessment of Monitoring
and Valuation Schemes
for Measuring the Impact
of the Different Revenue
Sources

The diagnostic assessment attempted to
identify specific monitoring procedures in
place to evaluate the efficiency and outcome
of the different streams of revenues. Apart
from the P&L statements, with revenues and
expenditures per department, there are no
other such reporting mechanisms in place.
Consequently, no specific measure directed
towards the efficiency and quality of the pro-
vided services seems to exist.

12.5. Summary

The RDCBSM’s different sources of revenue
creation and the dependence on directly
sponsored services from industry clients,
and the consequent vulnerability of sus-
tained business with these clients given
the lack of marketing strategies, have been
discussed. Specifically, an increasing and
accumulating relative revenue creation from
industries other than the bicycle industry
has been the trend. Potential avenues for
expansion of the revenue base have also
been highlighted. It has also been observed
that monitoring and valuation schemes for
evaluating the efficiency of the different
streams of revenues do not exist.
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13.1. Institutional
Recommendations

The following section comprises the key find-
ings from each of the sections of the assess-
ment given in this report and corresponding

recommended actions in the short term
(6-24 months), medium term (24-48 months)
and long-term (5-10 years). The recommen-
dations provide an indicative framework, to
be taken forward by industry leaders and the
RDCBSM management.

Table 13.2: Recommendations - The RDCBSM’s framework of operation

The RDCBSM’s framework of operation

Observation

» Lack of clear strat-
egy and direction
» Lack of under-

standing of indus-

try needs

» Low degree of
industry influence
on the RDCBSM’s
priorities

Recommendations

The RDCBSM to indicate quarterly
consultation meetings and roundtable
conferences with associations and
select industry representatives.

Systematically structure the use of
customer feedback forms to build
a clear list of priorities for services
requested

Develop a brief SWOT analysis to back
the creation of a strategy plan and
direction for the institute

Devise an annual strategy document
listing priority areas and key technology
focus areas, aligning corresponding
services to these areas

Build on quarterly meeting structure
with industry to form annual strategy
revision conferences

Review and operationalize SWOT
analysis during the annual strategy
revisions with industry

Allow the strategy plan to guide

the selection of projects and R&D
programmes, and ensure a close link to
the decision-making in GC

Develop a set of key performance
indicators (KPIs) to validate the
efficiency and impact of strategy/plan

Timeframe

Medium

Medium/Long

Comments

To start involving industry of influence
on the capabilities and decision-
making and show evidence of change.
Ensure market-oriented decision-
making; ref Chapter 4.3

To build a fact-based decision-making
and priority-making process

Ensure right and honest factors driving
the change and the action plans of the
institute

Ensuring an industry-driven strategy as
a driver for the RDCBSM

Ensuring an industry-driven strategy as
a driver for the RDCBSM

See comment 4

A consequence of the structure built
by recommendation number 4

Will link performance and perceived
value to plan
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Table 13.3: Recommendations - The RDCBSM’s governance structure

The RDCBSM’s governance structure

Table 13.5: Recommendations - The RDCBSM’s interaction with industry/associations

The RDCBSM’s interaction with industry/associations

Observation Recommendations Timeframe Comments

Need for orientation of GC  Within the GC, industry representatives and
towards overall strategy the RDCBSM to take the lead on discussions

Observation Recommendations Timeframe Comments

The relationship with the
associations should be a two-

This would provide a more
coherent response to sector

rather than dan-t%-daV zertaining to strategy and Feseal'lclh priorities; Short needs in line with the Triple The interactions are oo Start regular work sessions to set common way conduit for knowledge
management of the overnment to assume an overall sanctioning Helix model approach irrecular and frasmented priorities and agendas for clarifying a more Short and information exchange
RDCBSM. role in relation to national/state priorities J g visible position for the RDCBSM providing the requisite market

and sector-level information
to the RDCBSM

Commit to @ minimum of 4 GC meetings per year

» Format should include an action-oriented
agenda with defined follow-up actions and min-
utes from the meeting

» Core focus areas should include evaluation of
new proposals, assessment of milestones/indi-
cators against approved projects and general/
new opportunities for programmatic funding

» The time reserved should
be at least a half-day
meeting The RDCBSM should work with the associations
Short » The minutes of meetings in design and delivery of focused knowledge
should be used as an indi- dissemination programmes/bespoke courses

cator for evaluation of the (for example course delivery at the UCPMA’s ITI)
RDCBSM interventions

This effort could be linked
with other Indian technical
institutions for curricula
development

Irregularity in meetings
& U & Short

Table 13.6: Recommendations-The RDCBSM’s interaction with knowledge-based institutions

The RDCBSM’s interaction with knowledge-based institutions

Will allow for better

ownership of the agenda
by the management team
and provide a structured
framework for discussion

Preparation of agenda items and cases by the

RDCBSM senior management team (including

department heads) and submission with due lead Short
time (minimum 2 weeks for review and comments

by all participants) prior to the GC meetings

Ad-hoc preparation of GC
meeting agenda by GM

Observation Recommendations Timeframe Comments

Disruption in GC decision- Due to the frequent turnover of the Director of
making due to frequent Industries (i.e. government representation) as the

This will enable continuity
in actions/interventions;

Implementation of knowledge exchange
programmes with national and international

This would result in updated
skills and knowledge; would

changes in government Chairman of the GC, a structured handing-over Sl Should be linked to minutes . . partners (industry and knowledge-based fisdium also reduce the burden for
representation process should be put in place of previous meetings t‘”kalgedw'”:) othgr institutions, academia, and technology providers) recruitment
nowledge-base
. . . L . institutiogns is truncated This would require an increase in
Table 13.4: Recommendations - The RDCBSM’s interaction with industry; irregular, Formalized linkages with national technical Short the profile of the RDCBSM but would

institutions (e.g. the IITs, NITs) enable wider skills/expertise with

fragmented and unstructured contact with industry low cost implications

The RDCBSM’s interaction with industry; irregular, fragmented and unstructured contact with industry

Observation Recommendations Timeframe Comments

» The RDCBSM should initiate:
¢ Half-yearly meetings with manufacturers/units
(coordinated through industry associations) for

Table 13.7: Recommendations - The RDCBSM and government interaction

The RDCBSM and government interaction

Observation Recommendations Timeframe Comments

Will allow for better information

» Irregular,

focused discussions on operational issues

exchange and orientation of

> o e Short . . i Linkage with government Initiate a proactive dialogue with the government This will re-establish the
fracgimentted ) ¢ (f)uarterly mer:etmlgs W|thd|ndustry dSSOCIAtoNSHo serwc?g, this wc;)gll.d.also build is truncated (i.e. otherthan  regarding key issues pertaining to the bicycle ;::ir:l/“ RDCBSM as a resource
andunstruc DB U T e e S S SO EEpaLoites administrative issues) industry for policy deliberations
tured con- » Action-oriented task force teams should be estab-
tact with i i ifi joriti
industry il ) avisiofs il (Ao Start strategy planning with the state government Short/ lhsiErDc(éBosf,\tAeiEgiucl:l e
» Lack of cus- Will enable the RDCBSM personnel regarding the establishment of Cycle Valley Medium i
. A to gain shop-floor experience; This expertise
tomer-ori- Initiate industry-placement programmes for the L K .
. Short provision should be included in May open for
ented deci-  RDCBSM staff . . . . . .
sions in the the job descriptions/contracts of Assess and join efforts with other similar state Short/ mutual learning,
RDCBSM employed personnel controlled central R&D institutes in India, for mutual Medium co-development of
Technical personnel from industry should be brought This would allow for practical feal iz sl voen il sy sls pradisions prIch.ramrrr]lfesl;a\n'tljd.
in as faculty members on a rotational basis at the R&D Short exposUre fortraineesp relationship building
polytechnic college (based on strategic thematic needs) P With specific reference to the proposed material . .
X L s This could potentially
- . . . This would address production- bank (for aluminum), utilize the RDCBSM's result in ease of access
Initiate regulartechnically-oriented workshops on thematic Short/ . connection to government to initiate dialogue Short/ X
. . related issues faced by . . - . to raw material and
needs of manufacturers (small, medium and large)  Medium for potential partnerships with key state-owned Medium .
manufacturers A . associated support
enterprises (such as the NALCO) to provide .
This will enable wider knowledge necessary support. services.
Organise a bi-annual conference/symposium to bring Medium sharing, development of potential hi d id
together industry and knowledge-based institutions common projects and access to Work in coordination with the advocacy arms of ATl 5“’}';1 €
skilled human capital industry associations, in order to validate the needs Short govemment with a
This will provide an understanding The RDCBSM, as a of the industry, from a technical perspective baigncetf m;:ju.tto G
Establish a review mechanism (such as feedback Short of the auality of services provided as recognized neutral broker, policy-related issues
forms) for all services well asqothe:lneeds ofthgindustry PlaYS a limited role in Identify, conceptualize and propose key schemes/ This would establish
policy advocacy initiatives for implementation by government, to Short/ the capacity for policy-
Establish dialogue and partnerships with international ~ Medium/  This will provide a global perspective support the sector (for example material bank and Medium advisory services within
industry actors and technology providers Long of developments in the bicycle sector infrastructure incentives) the RDCBSM
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Table 13.8: Recommendations - R&D and innovation

R&D and innovation

Observation Recommendations Timeframe Comments

Absence of R&D
activities at the RDCBSM

Establish applied R&D as a core activity of the
RDCBSM

Initiate dialogue with industry to identify research
areas leading to applied research

Learn from externalrole models and institutions how
innovation processes are initiated and managed

Undertake joint R&D projects with national
technology-focused institutions (for example the
IITs, NITs and institutions from allied sectors such
as the ICAT)

Explore potential joint R&D projects with
international technical institutions (such as the
ITRI, CHC, etc.)

Formulate a clear mechanism for the
marketization of R&D (this would include
technology development and demonstration
facilities at the RDCBSM, unit-level deployment of
applied research ideas, etc.)

Short

Short

Medium/
Long

Short

Medium

Medium

This would require dedicated
manpower, time and resources

This would bolster technical
advisory capabilities and
capacity; this would also
directly address industry gaps

This would facilitate transfer
of best practices

This would facilitate linkages
for knowledge transfer and
exchange

This would foster innovation.

Table 13.9: Recommendations - The RDCBSM management functions

The RDCBSM management functions

Define clear job descriptions, roles and
responsibilities for all positions

Devise a more structured performance

Lack of clearly
articulated roles
and responsibilities

appraisal system based on KPIs for promotion
and career planning

of staff Define stringent and clearly defined criteria for
recruitment

Job descriptions should provide a clear time
allocation for each activity to be undertaken by
staff members (for example, hours per week
dedicated to delivering training, research, etc.)

Establishing the RDCBSM as a ‘machine
Current bureaucracy’ (ref Table 1)

organizational
structure doesn’t
allow the the
RDCBSM to react to
sector needs

Move from functioning as a ‘machine
bureaucracy’ towards a ‘simple bureaucracy’
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Short

Short

Short

Short

Short

Medium/
Long

This would ensure streamlined
operations and avoidance of
overlap/redundancies

Will contribute to higher internal
motivation, better utilization
of skilled human capital, and
increased recruitment potential

This will ensure recruitment of
specialists

This would enable optimum
utilization of HR

Characterized by high levels of
specialization, standardization
and centralized control

This would mean functioning
as an organic unit, centrally
controlled by one person with
the ability to respond quickly to
changes in the environment

Lack of structured
leadership for core
technical services

Incoherent approach
to delivery of non-
technical functions

Disorganised
reporting structure

Lack of up-to-date
technical expertise
(hard skills)

Lack of soft

skills for internal
management and
service delivery

Out-dated facilities,
equipment and
infrastructure

Dedicated leadership for the following technical
service verticals, avoiding assignment of multiple
departments to one individual:

» Testing

» Training

» Tool Room

» Design and Development

Create organization-wide dedicated departments
for the following core areas:

» Human Resource Management

» Finance and Accounts

» Business Development and Marketing

Streamline reporting channels to GM by reducing
one-on-one consultations

Facilitate delegation of authority and increased
team autonomy

Update technical skills and knowledge in current
areas of operation

Develop new capacities in areas such as
mechanical engineering, electrical engineering,
industrial design, automation engineering skills
and material science and technology skills

Implementation of knowledge exchange
programmes with national and international
partners (industry and knowledge-based
institutions, academia, and technology providers)

Engage leading business schools for bespoke
management training for the key RDCBSM staff

Refurbish campus facades, room facilities, class
room facilities and entrance area, including
outdoor areas

Upgrade test lab facilities, including new
requested equipment and fast design and
prototyping capabilities

Develop and update the RDCBSM’s website and
internal ICT networks

Digitize current records (files, publications,
etc.) and maintain a digital knowledge
management system

Short

Short

Short

Short

Short

Short

Medium

Medium

Medium

Medium

Short

Short

There will always be a need

for cross-departmental
communication, however, this
action would reduce functional
overlap and optimize the use of
skilled human capital

This would enable improved
administrative functioning and
delivery of services

This would improve the decision-
making process

This would facilitate greater
ownership of projects and the
ability to react industry needs

This would raise the current
skills level to the expectations
of industry

This would entail contracting
external experts for a fixed
period, to work with the RDCSM
personnel through a learning-
by-doing and hands-on training
mechanisms, alongside the
external experts; The outcome
of this should be embedded
capacity within the RDCBSM

This would result in updated
skills and knowledge; It would
also reduce the burden for
recruitment

This will help in the uptake and
implementation of enhanced
marketing, general management,
knowledge management skills
and fostering the development of
tailored consultancy services

Improved image and branding

This would strengthen the
response to industry demands
and to keep up with international
trends/standards

This will facilitate external
outreach

This will facilitate exchange of
knowledge and information
between departments
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Table 13.10: Recommendations - Recruitment and human resources

Observation Recommendations Timeframe

Majority of permanent
staff are nearing
retirement

Lack of a career
development programme;
Skills and experience of
staff are often not aligned
with position held

Inability to attract high-
level, skilled human
capital

Recruitment and human resources

Normalize consultant contracts into fixed/ Short/
permanent positions Medium

Establish focused training and orientation

. Short
programmes for new recruits

Establish a merit and delivery-based promotion
system linked to job descriptions, KPIs and Short
periodic evaluation of competencies

Reorient outreach and recruitment policies
tapping into external technical and professional Short
networks/service agencies

Establish a structured alumni network Short

Develop new innovation and technology
programmes needed by industry and regarded
attractive to new recruits and students

Table 13.11: Recommendations - Marketing and dissemination

Marketing and dissemination

Limited and fragmented
visibility of achievements,
skills and offerings from
the RDCBSM

Develop a concrete and coordinated marketing

Short
strategy

Correlate and coordinate marketing activities with

industry associations Al

Develop systematic monitoring and customer
satisfactory surveys, starting from the existing Short
customer base

Evaluation of current and potential client base

and establish key-customer account programmes el

Identify new channels service portfolio expansion
(e.g. actions linked to inputs from feedback Short
forms, assessment of non-returning clients)

Develop a dissemination strategy including:

» Active use of the current website

» Publication of annual and technical reports Short/
(digital and print) Medium

» Updated brochures

» Social media

Consider renaming the institute in line with key

strategy and targets St
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Comments

This would require the
mobilization of additional
funds

This would ensure continuity
in institutional memory

This would facilitate
healthy competition among
staff and lead to better
performance

This would widen the
recruitment pool

Will enforce visibility and
awareness to new recruits
and students, and build on
recommendations outlined
in Chapter 2 of this report

This would result in better
visibility and outreach
leading to increased
revenues

This would enable
modification of services in
line with industry needs

This will enable enhanced
customer management

If sewing machines do not
constitute a core part of the
RDCBSM’s activities, this
could be dropped from the
title; This would allow for
repositioning with industry

Table 13.12: Recommendations - Financing and revenue creation

Static/stagnating sources
of income

Financing and revenue creation

Recommendations

Structured initiative for increasing revenue base
from existing services (testing, advanced testing,
training, consultancy)

Work closely with industry associations to
increase share of industry-funded projects and
services

Increased triangulation with key stakeholders to
access funding schemes (such as CDS)

Introduce the RDCBSM as a mandatory
certification body for all suppliers of bicycles to
the Indian market

Timeframe

Short

Short/
Medium

Short/
Medium

Short

Comments

Utilize feedback forms,
enhance external activity,
assess non-returning clients

Will enable access to
project-specific funding

Formalized institutional
linkages and networks as a
requisite to facilitate this

Additional revenue base and
a service to verify that all
imported bicycles are in line
with quality regulations
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13.2. Service-Specific Recommendations for the RDCBSM

The Indian bicycle industry is uniquely posi-
tioned in having a nodal technical agency,
the RDCBSM, dedicated to the sector and
acting as an instrument for R&D as well as
for the provision of the relevant support ser-
vices required by the industry. Especially for
the Ludhiana cluster, the centre acts as a
centralized focal point to provide valued ser-
vices such as testing, tooling and training.
Thisisincreasingly relevant forthe segments
of the industry that are not able to invest in
independent exploratory R&D, large-scale
equipment, or for industry-wide needs that
solicit a common facility.

There are several shortfalls in the service
portfolio of the RDCBSM, and several areas
in which the technical knowledge and pro-
ficiency of personnel require strengthen-
ing to truly be considered a resource as per

Table 13.13: List of KPIs

_ Audit Items Evaluation Criteria m

» Assy defect rate < 0.1%

the changing needs of the industry. Such
strengthened capacity, combined with
appropriate collaborations with leading
technical experts and international technical
institutions will facilitate the requisite tech-
nology and knowledge transfer that manu-
facturers, especially the SMEs, need.

This section lists recommendations to con-
stitute a more robust service portfolio for
the RDCBSM. The recommendations high-
light the possible roles the RDCBSM could
play, additional services the organization
should be providing to effectively sup-
port the industry and the additional skills/
capacities that will be required to effec-
tively deliver these services.

Defect rate level » Part defect rate < 1% 5/6 1.0

BN Inspection system level Good inspection performed. Good inspection tool control 5/6 1.0
Standardization level Q-standard visualized and worker respects its standard 5/6 1.0

Machine utilization level Main machine is running constantly 5/6 2.0

Cost . ; e

(Productivity) Labor performance level All workers are working hard without waiting time loss 4/6 2.0
Layout Straight line and no transportation wastes 5/6 1.0

On time defivery level OTD rate > 99% 4.5/6 2.5

: » Product stock < 3 days

Deliver Stock level S IPare Aok days 4/6 0.5
Synchronization level WIP stock between processes is very smal 5/6 2.0

Automation level to the main machine is good 4.5/6 0.5
Computer and IT equipment is used efficiently 4.5/6 0.5

Automation level .
([l T utilization level ;
MC maintenance level All machines are like new due to good maintenance 5/6 1.0

&

Strengthened consultancy services

1. Engagement of external experts

The R&D centre should be a
knowledge resource to support
the industry develop and pro-
duce bicycles and components
in superior materials, as per
exportable standards and desira-
ble designs as well as to achieve
production efficiency. In order to
effectively provide such expert
guidance and technical assis-
tance to manufacturers, there
is a need to engage external,
qualified experts with relevant
manufacturing experience in
certain key areas at the R&D cen-
tre, as the requisite expertise is
currently lacking. These experts
could be deployed at the centre
for a fixed initial period (6 months
- 1 year) to provide handhold-
ing and consultancy support to
manufacturers, and the RDCSBM
engineers would thus simultane-
ously receive on-the-job training
from these experts. The required
experts could be specialists in:
TIG welding; weld inspection; PLC
automation; advanced coating
(painting) systems; low-pollution
bright plating; polymer identifica-
tion; injection moulding defects;
die design (injection moulding,
extrusion, hydroforming, per-
manent mould casting, forging);
aluminium extrusion; permanent
mould casting and heat treating;
component interface; production
layout, and total quality manage-
ment, etc.

2.Expertise building and knowl-
edge transfer

For the RDCBSM to provide techni-
cal guidance to the industry, there
is a need for capacity building and
skills development of the engineers
working across various depart-
ments. This training-of-trainers pro-
cess will enable the RDCBSM to in
turn, effective guide the industry
and facilitate the necessary knowl-
edge transfer. Some of the key
areas in which the RDCBSM would
require training are:

» Material behaviour of aluminium
alloy and the requisite process-
ing (e.g. extrusion, heat treat-
ment, butting, hydro-forming,
permanent mould casting)

» Material identification, compo-
sition and behaviour analyses
(Applicable to  high-strength
steel, carbon fibre, titanium, etc.)

» Design of jigs, fixtures, dies and
moulds, as applicable for differ-
ent materials

» PLC automation in bicycle manu-
facturing units

» Production efficiency and lean
manufacturing

» Design competence and compo-
nentry design

» Manufacturing of critical compo-
nents

» Efficient test execution and
result analysis

Areas for general manufacturing
support could include roll forming
of new tubular cross-sections, the
interaction of a steel weld seam
with tube forming, precipitation
hardening of aluminium alloys,
cold forging of higher-strength
materials, quality of plastic injec-
tion moulding, quality of paint
finishes, less-polluting bright
plating, and the specification of
motors and batteries for elec-
tric-cycle functionality.

3.Audits and quality-related per-
formance assessments

The RDCBSM should be in a posi-
tion to conduct on-site assess-
ments of production operations
of bicycle manufacturers and
provide efficiency and produc-
tion improvement guidelines. The
RDCBSM’s skills vis-a-vis 5S, total
quality management, kaizen, etc.
would have to be strengthened
for it to subsequently support the
industry. An indicative set of KPIs33
that could be used for such ser-
vices is given in Table 13.13.

3 This list of quality/efficiency-related KPls
was provided by the two Japanese experts
(From the Japan Management Association
Consultants and O&M Inc. Ltd.) who visited
the RDCBSM and select manufacturing units
in the Ludhiana cluster in February 2018.

» Sorting,
. 5S level » Set in order 5/6 1.0
Work Site » Shining level is high
LRI Visualization level Prod-progression status to the plan is visualized 4.5/6 1.0
Improve activity level KAIZEN target and its action is visualize 4.5/6 1.0 .
Training Discipline level All workers put on safety uniform & greet to visitors 416 1.5 A
EELEE Work site atmosphere Good atmosphere in the work site and very active feeing 4/6 1.5

/
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Testing

~

Development of bicycle quality tests for benchmarking of high-quality parts and quality certification

1.The bicycle testing lab must
be accredited to perform all
tests as per various interna-
tional standards. As discussed
earlier, some of the important
international (country-specific)
certification systems include3#
JIS (Japan); EN (Europe); DIN
(Germany);  ASTM  (United
States); BS (England) and AS/
NZS (Australia and New Zea-
land). As expressed by various
industry representatives dur-
ing the diagnostic assessment,
certifications that would qualify
them to enter export channels
(with a special expressed focus
on European markets) would
enhance the RDCBSM’s utility
for local component manufac-
turers. Towards this, necessary
steps would include:

» Purchase of country-specific
standards documents

» Submission of applications for
necessary accreditations as
per international accreditations

» Cross-comparison of require-
ments across each of the
standards (for effective guid-
ance to manufacturers)

2.The RDCBSM is equipped for
parts 1-9 of ISO 4210 tests for
bicycles. ‘Part 10’ (currently
under development) for elec-
trically power assisted cycles
(EPACs) is to be included upon
finalization. Thus, it is sug-
gested that the RDCBSM facili-
ties are equipped with the nec-
essary electrical tests for such
EPACs. These could include
water/dust proof tests, electri-
cal and battery safety, electro-
magnetic compatibility, etc.> In
preparation for this addition, it

*This is not an exhaustive list.
35¢https://www.sgsgroup.us.com/-/
media/local/usa/documents/flyers-
and-leaflets/cts/sgsglobal-services-for-
bicyclesageniovi.pdf>.

is recommended that the test
lab personnel undergo training
in the inspection and testing of
EPAC components.

3.While the RDCBSM is relatively

well equipped for the mechan-
ical/safety testing of bicycles,
chemical and environment test
facilities (mainly for tyres and
tubes) must be established in
order to assist manufacturers to
meet product requirements for
European/American markets.
For the development of premium
bicycles with rubber and plastic
components, testing facilities for
the ROHS (restriction of hazard-
ous substances)/REACH (regis-
tration, evaluation, authorisa-
tion and restriction of chemicals)
compliance is vital. This would
involve detection of heavy met-
als (lead, cadmium, chromium
VI), morphology analysis, deter-
mination of phthalates (plasti-
cized materials) and restriction
of polycyclic aromatic hydro-
carbons (PAH). Competency in
chemical testing for aluminium
tube material characteristics
would also enable manufactur-
ers in identification and utiliza-
tion of correct grades of alloys.

.Reflector testing: Since the

use of reflectors on bicycles
has been mandated by the
Indian government, establish-
ing a reflector testing facility
would be useful to the indus-
try, that currently uses automo-
tive research/testing labs. The
R&D centre would be an ideal
location for the establishment
of a testing facility specific to
configurations required for fix-
ing reflectors on bicycles. It is
recommended that the test lab
staff undergo additional train-
ing in the photometric testing
of bicycle reflectors, sheets and
tapes. It is suggested that the

RDCBSM establish a knowledge
sharing partnership with other
laboratories such as the Inter-
national Centre for Automotive
Technology (ICAT) that is already
engaged in reflector testing.

5.In keeping with international

trends, the specialized testing
for certain accessories could
improve the service offerings
of the RDCBSM’s test labs.
An example of this is bicycle
helmets, for which regulatory
standards (as per the PPE Direc-
tive 89/686/EEC) exist in the
USA, Australia, Canada, Japan,
Europe and Great Britain.

6.The RDCBSM test lab personnel

require expertise in conducting
tests for specific components.
The ISO system comprises a
range of such tests that are
currently unavailable at the
RDCBSM. It is recommended
that the test lab personnel
undergo training at leadinginter-
national test labs to observe the
configuration and execution of
such component-specific tests
(e.g. cranks, handles and han-
dlebars), as well as execution of
tests for components of differ-
ent materials.

7.In addition, the test lab person-

nel require expert handholding/
for optimal calibration of equip-
ment, measurement of results
and avoidance of common mis-
takes in test execution.

8.Non-destructive bicycle testing

(such as ultrasonic testing, mag-
netic particle inspection, die
penetrant testing (DPT), radiog-
raphy, fractography, etc. is also
an area in which the RDCBSM
requires expert guidance.

1.The existing bicycle standards
are largely related to the safety
requirements of bicycles. The
ISO (4210) system, for example,
outlines a process for testing
the fatigue strength of compo-
nents. Its testing requirements
are built on three pillars: fatigue
(caused by recurring loads);
overloading; and  impacts
(which are less frequent events)
(Zedler, 2017). While such an
approach ensures a certain
level of operational safety, there
are several aspects that fall out-
side the purview of these tests.
These tests consider very spe-
cific conditions, and solicit extra
testing for parts that don’t fall
within these defined categories.
Aspects such as durability, func-
tioning, precision or comfort are
not measurable by safety tests.

Therefore, while the safety
tests provide a solid foun-
dation, final product quality
must be measured factoring
in a bike’s intended use. It is
recommended that new tests
measuring functionality and
durability be developed at the
RDCBSM so as to be able to
benchmark top-quality bicycles
and components, and subse-
quently define a novel set of
quality standards as a notional
target for Indian manufacturers.

To illustrate, these could be
conceptualized as roughly cor-
responding to:

Level 1, the best Shimano3° prod-
ucts (suited for $2000 bicycle);
Level 2, medium Shimano prod-
ucts suited for $800 bicycle; and
Level 3, the lower-end Shimano
products suited to $250 bicycle;
and so on.

3¢ Thisis just an illustrative brand exam-
ple; the benchmarking would be of sev-
eral premium, high quality brands.

Among the tests could be tyre roll-
ing resistance, seat and handle
compliance, chain friction, ramp
fatigue of load-bearing compo-
nents, shifter repeatability, bal-
ancing ease, bearing life, spoke
life, wheel buckling strength, wet
braking, etc. Although this recom-
mendation appears purely techni-
cal, in fact it should have a wider
scope and impact. Quality tests
and marks will only make a dif-
ference if the majority of the man-
ufacturers employ them, if their
application is rigorously con-
trolled, and if all players publicize
their significance internationally.

The standards will first be used
to provide feedback in product
development, especially in col-
laboration with cycle engineering
skills. It would also allow display
of rigorously controlled ‘qual-
ity marks’ on compliant Indian
products, and support unified
international marketing efforts
to solidify faith in these mark-
ings. These quality tests would
support Indian components and
bicycles to rapidly develop an
international reputation for qual-
ity (consistency), performance
and attractiveness.

In order to develop such tests,
the need is for scientifically
trained, qualified engineers
(areas such as aerospace engi-
neering would be desirable) to
begin to learn the needs, using
existing equipment in innova-
tive ways to begin benchmark-
ing the durability of world-class
cycles. This consultative pro-
cess could occur at the RDCBSM
facilities, embedded within the
needs of the manufacturers
to meet export requirements.

.Component-specific quality

benchmarks: Based on the
quality tests developed in the

recommendation above, the
RDCBSM should be able to
determine and share the per-
formance parameters of various
top-quality components. This
would provide manufacturers
with the necessary benchmarks,
and reference the quality of
their own products.

3.Subsequently, the developed
tests would allow for the estab-
lishment of a quality certifi-
cation mark (with appropriate
legal and personnel structure)
to administer a quality regime,
allowing manufacturers to cer-
tify products as meeting strict
standards, i.e. the quality stand-
ards established in the preced-
ing recommendations. The
requisite guidance to help man-
ufacturers meet these standards
must also be provided.
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Design

1.The design and development
team must undergo compre-
hensive training in component
geometries and interfaces.
While the staff are proficient
in using the various software,
the application of software to
bicycle design (frame building,
wheel building), component
design (production parameters,
joining and combinations with
other components, component
interfaces) and overall bicycle
performance must be enhanced.

2.ltis advised that the design and
development team undergoes
further proficiency training in 3D
CAD software, to facilitate prod-
uct development projects.

3.The RDCBSM should engage in
prototype production services.
This would involve prototyping
bicycle parts, tooling mock-ups
and related accessories such
as helmets. 3D printers deploy
different types of technologies
such as fused deposition mod-
elling or stereolithography,
with different implications with
respect to precision, finish,
cost and final usage. It would
be useful for the RDCBSM to
house a rapid prototyping facil-
ity with such 3D printers, serv-
ing both experimental product
development and mass pro-
duction purposes.

4.The design and development
staff must also develop exper-
tise in analysing existing pat-
ent documents to establish
production parameters for vari-
ous components, and to advise
manufacturers accordingly. The
assistance of resource centres
such as the Patent Informa-
tion Centre, Punjab3 could be
sought in this direction.

37 Under the Patent Facilitating Centre
(Technology Information Forecasting

and Assessment Centre), Govern-
ment of India.

Training

1.The training function of the

RDCBSM is a centralized resource
for capacity building and knowl-
edge transfer for the industry.
While the centre currently delivers
short-term training courses (as
previously outlined) for the indus-
try, itis recommended that a wider
range of worker training courses
be developed and delivered, in
keeping with emerging processes
and production methods such as:

» Advanced TIG/MIG welding

» Advanced coating methods/
surface finishing/plating

» Injection moulding

» Painting (automated disc
painting, effective manual
painting, etc.)

» Wheel assembly
» Bicycle assembly

» Stickering  process  (auto-
mated/water-based, etc.)

» Bicycle maintenance

.Itis also recommended that the

RDCBSM work towards develop-
ing a diploma course tailored
towards bicycle engineering.

.The RDCBSM should also con-

duct component-specific train-
ing sessions for component
manufacturers; i.e. knowledge
dissemination forums for man-
ufacturers of a particular com-
ponent to discuss global best
practices, common hurdles and
challenges and production pro-

cesses. It is recommended that
leading bicycle manufacturers
and relevant technical experts
conduct these sessions to maxi-
mize exposure.

4.For these proposed courses to

be delivered to the industry, it
is recommended that appropri-
ate curricula be developed in
consultation with leading R&D
institutions (such as the CHC
Taiwan), international experts in
each of the mentioned areas and
relevant bicycle training acad-
emies from across the world.

5.lt is also recommended that an

industry-wide survey/poll be
executed to understand the train-
ing requirements of the industry.

Pilot facility

It is recommended that a small-
scale pilot manufacturing facility
be established at the RDCBSM,
to produce/assemble complete
bicycles of various categories.
The main goal of such a facility
would be to provide the RDCBSM
staff greater functional exposure
to the bicycle production pro-
cess and to better understand
component interfaces, design
implications, material behaviour,
product performance as well as a
practical understanding of differ-
ent types of bicycle models. The
facility could be housed at the
the RDCBSM premises and would
also serve as a demonstration
site for various modern produc-
tion processes that the Indian
bicycle industry is yet to adopt.
This would also enable real-time

demonstration of PLC automa-
tion measures applicable in the
Indian context.

This proposed pilot facility could
also be the test-bed for the pro-
duction of certain critical compo-
nents, which has not taken place
in India due to a lack of technol-
ogy or know-how. Components
such as derailleurs and gear-shift
levers are critical components
for high-end bicycles, and the
RDCBSM can use the pilot facility
to demonstrate production tech-
niques through appropriate tech-
nology sharing mechanisms with
international companies, reverse
engineering exercises, etc.

Upgrading of common facilities/mass production

machines/tool room
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1.To support the bicycle industry

in adopting production in alu-
minium, the R&D centre’s com-
mon facility should be upgraded
to include facilities/equipment
for producing production blanks
and supporting services for
processing aluminium. Alumin-
ium components go through
the various shaping and joining
processes which start with the
extrusion process to make the
tubes to construct the frame,
butting to form the ends of the
aluminium tubing, hydroform-
ing to get the tubing into the
required shapes of the frame,
welding to assemble the frame,
and then heat treatment to fur-
ther change the physical prop-
erties of the aluminium. This
would mean that the workshop

at the R&D centre should be to
include:

» An extrusion press
» Permanent mould foundry
» Heat-treatment facility

» Hydroforming facility

Analogous to the current cold
forging production facility at the
RDCBSM, an extrusion/casting/
heat-treatment facility for alu-
minium would position the R&D
centre as a common facility for
the industry, not necessitating
major capital investments by
the SMEs, at least as they initi-
ate alloy-based production.

2.The general-purpose tool pro-

duction machines and related

equipment are a source of
income for the R&D centre,
but are dated and need to
be upgraded/replaced. This
applies specifically to the CNC
machines, such as the horizon-
tal machining centre, cold forg-
ing machinery, etc.

3.The RDCBSM tool room person-

nel solicit training in how to
make accurate dies for differ-
ent moulds, jigs and fixtures for
different materials (especially
aluminium and plastic). This
would entail training and expert
guidance in tool design for the
RDCBSM’s design and develop-
ment team.
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RECOMMENDATIONS

Increased R&D function and technology development

1.Applied research

Given the level of operation and
technology of the Indian bicycle
industry, R&D does not necessar-
ily allude to the invention or origi-
nation of new, alternative, cutting
edge technologies/methods, but
more pertaining to the adoption
of globally adopted best prac-
tices, methods and processes into
the Indian context. Most medium
and small-scale manufacturers are
largely unaware of what new meth-
ods are prevalent worldwide and
how they can adopt them, without
having the necessary resources/
wherewithal to engage in such
research themselves. This opens
up an important service avenue
for the R&D centre to investigate
and analyse what the best availa-
ble production processes are, what
they entail and how they can be
adopted in the industry. This could
focus on material behaviour, com-
ponent interface, stress analysis,
optimal configurations for specific
components, etc. Applied research
would also be useful for trou-
ble-shooting and fault correction
in components and bicycle perfor-
mance. When manufacturers bring
testing samples to the R&D centre
test labs and do not meet perfor-
mance criteria, this would bring
up pertinent topics and areas in
which investigative research could
be undertaken in line with the
applied research mentioned above.

» The R&D centre can explore the
application of advanced engi-
neering processes to provide
feedback to any product devel-
opment effort, using finite ele-
ment analysis, structural dynam-
ics, structural stability, fracture
mechanics, service-load meas-
urement, bearing life data, etc.
While the bicycle-plus-rider sys-
tem is complex, the engineering
approach is the quickest route
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to sensible improvements, and
will shortcut years of wasted
development effort. The primary
aim would be to provide rapid
engineering services (stress cal-
culation) and consulting (recom-
mended dimension change) so
companies can rapidly upgrade
and certify their bicycle compo-
nents and frames to world-class
standards. It should be recog-
nized that cycle engineering is
not only applicable to premium
products: the same advanced
techniques will also lead to bet-
ter and cheaper ‘tender bikes’
and cycle rickshaws. But another
important goal would be to teach
engineering methods to any
manufacturer or employee who
wants that expertise. It is rec-
ommended that engineers with
an MS level background in fields
such as aerospace engineering
could be engaged at the R&D
centre for such exploration.

E-bikes and electric assist hard-
ware: According to Navigant
Research, the global e-bike mar-
ket is projected to grow ata 0.4%
compound annual growth rate
(CAGR) over the forecast period
(2016-2025). Western Europe
and other markets in Asia Pacific
such as Japan and Vietnam, are
expected to be major markets.
In the coming years, e-bikes in
Europe are expected to evolve
from a specialty commuting or
recreation device to a standard
bicycle form that is accessible
to nearly all bike consumers
(Citro & Gartner, 2016). This is
going to be a boom sector, which
will allow the cycle industry to
retain riders who might other-
wise invest in motorbikes, and
will assist cycle-transporters
to travel faster with less effort.

Thus, the global e-bike market
is well-positioned for contin-
ued growth, primarily in the

lithiumion battery segment.
Improving lithium ion (Li-ion)
battery technology is result-
ing in e-bikes that are lighter,
lower in cost, and remarkably
similar to traditional bicycles.
They are seen to have envi-
ronmental and performance
advantages over the traditional
sealed lead-acid batteries (SLA).

There is tremendous potential
in economical electric assist
hardware that can be fitted onto
any existing bicycle/tricycle/
rickshaw, thus increasing the
ease of its absorption in the mar-
ket. It may include components
such as a custom motor, closed
loop controller with power elec-
tronic drive elements for the
motor, battery pack with custom
battery management circuitry,
and torque and rotary position
encoders (Petron, 2008). This
is a relatively new product seg-
ment and can be explored for its
applications to Indian-produced
bicycles. Thus, this segment
holds tremendous potential in
developing a cost-competitive,
environment-friendly product.

2. Market research

The R&D centre would be pro-
viding a valuable resource to the
industry by investigating what
types of bicycles/components are
being produced in various parts
of the world, what materials are
being used necessitating what
types of processing technologies,
what designs are being targeted,
and what new practices are emerg-
ing. With a more market-oriented
view, such research could also be
extended to industry sales trends,
prospects and potential markets —
applicable to both domestic and
global bicycle producing/purchas-
ing regions - as a resource for man-
ufacturers looking to venture into
newer market segments.
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ANNEXURES

Annexure 1: List of all documents received and studied as
background material

1.AICMA - Background documents (List of members; list of publications; AICMA
committees; organogram)

2.NPC - Full Report 2015: “Study on improving productivity and competitiveness of bicycle
sector, including bicycle parts" (National Productivity Council) 2015

3.TERI Report — Pedalling towards a greener India, 2014

4.Cycle Valley - Ludhiana power point presentation (by AICMA and UCPMA; 2015)
5.RDCBSM — Memorandum of Association

6.AICMA - Visionary Framework

7.AICMA - Annual report 2015 — 2016

8.RDCBSM - Brochures

9.RDCBSM - Governing Council minutes of meetings 2013 — 2016

10.RDCBSM - General Manager recruitment advertisement

11.RDCBSM - List of employees and list of key employees

12.RDCBSM — Performance appraisal form

13.RDCBSM — Sample of a neutralized employment letter

14.RDCBSM - Sample of actual recruitment advertisement

15.RDCBSM — Sample of testing service feedback form, neutralized

16.RDCBSM - Annual profit and loss and balance sheet for period 2012 — 2018 (budget)
17.RDCBSM - Revenues distribution per department and per industry segment
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ANNEXURES

Annexure 2: Interview guide applied for the interviews with the
RDCBSM, AICMA and UCPMA representatives (institutional diagnostic)

Revised list of questions for the RDCBSM-AICMA-UCPMA interviews,
28 Aug-08NSep 2017 (Delhi and Ludhiana)

Date: 2017-08-24

Hypotheses derived from observations after reading NPC Full Report, from 2015.

1.Indian bicycle industry playing a vital role in Indian manufacturing industry (light engineering); more
than 90% of all components being produced domestically; world no.2 producer next to China in
volume. Despite this:

» Very low foreign investment level in Indian industry
» Low attention to technological upgrade and improvements
» Old fashioned material and technological level in design, engineering and production

» Mainly producing and selling low-end products to the market (both domestic and selected export
markets) at much higher cost than competition (reported 15-20%)

» Technology transfer and foreign collaboration seem to have degraded and almost disappeared
over the past 30 years

» An incentive programme from government to utilize and strengthen the position of the industry does
not seem to exist, as compared to other bicycle producing countries where 5 of the 10 most impor-
tantissues listed for competitive advantages are related to financial and/or governmental incentives

2.Top 4 manufacturers represent 90% of volume

» No sign of taking advantage of position to structure industry and acting as role model for new tech-
nologies and designs being implemented/developed

¢ No backwards integration of skills, technology and practices towards vendors seem to be imple-
mented
e Fragmented R&D initiatives to develop competitive position

» Bicycle parts manufacturers subdivided into 3 categories

¢ Organised, large entities, tending to develop into integrated enterprises, producing bicycles for
private label and for foreign brands

e Smaller manufacturers, producing few or single parts, primarily tied up to larger component
manufacturers

e Tiny sector, producing a number of simple parts

» Most of the industry is located in and around the Ludhiana region, which could open up for close
strategic and structural collaboration to develop the industry into modern and cost-efficient stand-
ards; there is little sign of such organised collaboration

3.The RDCBSM does not seem to play a vital role in paving the future road for industry

» An opportunity to take a lead position in improving production technologies and industrial design
and engineering; current status is inadequate; might both be a severe threat and an opportunity to
develop collaboration between industry, the RDCBSM and universities
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» The SWOT analysis in the NPC Full Report opens up a number of opportunities for the RDCBSM, as
stated thereis a lack of, but need for, innovation and R&D in nearly all aspects (trends/design, material
technology/new materials, process design and manufacturing technologies, logistics and handling)

» There do not seem to be any incentive schemes in place to bring industry up to international com-
petitive level

e The RDCBSM interaction — industry associations — government does not seem existent; incen-
tives to be combined with forced restructuring of industry into fewer and more powerful units
to be considered (JVs, R&D collaboration, parts and components manufacturing collaboration,
technology and knowledge transfer)? Check correlation with questions on incentive models
and restructuring

¢ Training and education programmes in parallel with improvement programmes in industry, and
as incentives to attract job applicants?

* Incentives for factory owners to invest in more efficient and productive production facilities?
Could the RDCBSM take a position and a role as advisor, tutor and training body for the imple-
mentation of planning, structure, SOPs and loyalty mechanisms to such a structure? Especially
with a focus on simple PLC-based automations schemes. Check correlation with questions on
incentive models and restructuring

4.Need for being competitive in domestic markets; high degree of imports of parts and bikes

» Import duty on products from China, does not create a sustainable barrier, as products are being
rerouted and channelled through other countries, like Sri Lanka and Bangladesh

» Financial counterproductive mechanisms are introduced, causing actual available working capital
forindustry to be constrained
e Examples like advanced consumption duty, factory renewal charges and 4-stage VAT
refund schemes

» Many references to high steel prices in India, compared to the competition
e Steel is a globally traded product; such price differences are not understood

5. Strategy work may have been implemented in individual companies, but hard to observe as industry
wide implementation

» Processes derived from SWOT analyses seem to be absent in industry scale

» Short-term and longer-term aspects of ambitions and goals are not expressed; for example, from
stopping and turning the import growth to develop means to position the industry for the high-end
export markets

» Use SWOT conclusions as guiding tool: develop arguments for why foreign industries should invest
in Indian industry; shorter and longer-term goals

6.Ilmplement the key inputs from technical assessment of industry status and initiatives (sepa-
rate document)

» Centralized bank for components/parts
» Special purpose vehicle of advanced expertise

» Upgrade the RDCBSM to provide more advanced and complete testing capabilities and new weld-
ing skills related to aluminium

» More teaching and consulting type work of relevance to industry
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6.Questions on R&D programmes and projects 8.Questions on recruitment and education

4.Questions on the RDCBSM/AICMA/UCPMA’s role
in policy advocacy for supporting and promoting

1. Questions on mandate, role, authority, ambitions,
strategy and goals

» What is the given mandate of the RDCBSM/AICMA/
UCPMA, and how is it conducted?

» Which role(s) do(es) the RDCBSM/AICMA/UCPMA under-
take towards the government and towards industry?
e Especially, elaborate on the level of interaction with

the industry, and between industry, industry associa-
tions and the RDCBSM

» Opinion on the RDCBSM/AICMA/UCPMA activities and
roles to support industry needs and opportunities?

e Especially, elaborate on possible opportunities in
taking a lead position in turning the industry into a
new era (RDCBSM)

e In which areas could the RDCBSM/AICMA/UCPMA
make a difference, and what are the main priorities,
short-term and long-term?

» The NPC Full Report from 2015 gives an elaborate picture
of opportunities and threats/challenges for the industry;
in what way does this report form the backbone for the
strategy work in the RDCBSM/AICMA/UPCMA?

» Are ambitions, goals and strategy plans for the RDCBSM
and the associations supported by, and anchored
within, the industry?

2. Questions on governance and the roles of the RDCBSM

» Describe the governance and potential control commit-
teesinterms of constitution, mandates, powerofattorney

» Whatis the regular meeting frequency of the committees?
e Are protocols from meetings regularly produced and

distributed as guiding and governing tools?

» What influence do these committees have on the pri-
orities and execution of the RDCBSM strategy, working
plans and activity plans?

» What is the actual industry impact on the priorities
behind strategic and operational decision-making?

» Do you feel that the current governance and administra-
tive structure of the RDCBSM is effective?

e If no, would you recommend an alternative model/
approach?

» Recommendations for improving the functioning and
working of the institution.

3.Questions on industry interaction

» What is the level of industry interaction, in terms of:

e Regular visits to industry clients/associations?

e Involvement by industry in the RDCBSM projects and
activities?

e Collaboration projects that aim at company
implementation?

e Counselling and advising services?

e Training and tutorial programmes and placement
programmes?

e Technology transfer and knowledge transfer programmes?

e Educational programmes?

¢ Dissemination activities?

e Testing and verification type activities?
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technological advancement as well as sustainable
development of the sector

» The RDCBSM’s engagement with/participation or mem-
bership in various working groups/committees, statu-
tory bodies and policy formulation boards?

» Influential roles in advocating incentive programmes to
lift industry’s competitive position?

» We assume that the NPC Full Report has been read
and digested
e \What reflections have been drawn on the claims,

observations and recommendations being presented
in the report?

e How could these recommendations form a guide for
improvement in industry, and what roles could the
RDCBSM/AICMA/UPCMA take in such transformation?

» Taking the NPC Full Report into account, especially
focusing on the SWOT analysis and the comparison of
competitive advantages impacts with other countries,
how could the RDCBSM/AICMA/UCPMA influence a
redirection of the course of the industry into a more
competitive development?

» We observe that the bicycle industry is listed as a vital
and important industry for India;

* How could the RDCBSM/AICMA/UPCMA influence the
creation of national strategic developments (R&D,
innovation, national arenas, etc.)?

5. Questions on financing and revenue creation, and
incentive programmes

» What are the different sources of revenue for the RDCBSM?

» What is the relative split between the different sources
of revenue?

» Are specific initiatives to expand the revenue base
taken?

e Ifyes, please elaborate on the individual initiatives

» How could the RDCBSM, together with the AICMA and
the UCPMA, influence a more productive incentive pro-
gramme to boost and develop the Indian bicycle indus-
try for meeting global competition?

e Would it be realistic to work together within the
RDCBSM/AICMA/UCPMA - collaboration to form a
common strategy with the objective of involving gov-
ernmental aids to transform Indian industry into a
global player?

e |s it realistic to modify and improve the industry struc-
ture to form competitive units, for example related to
the sourcing of components and parts (investments,
training and education, industry restructuring, infra-
structure and logistics, technology, others...)?

» |s there an existing specific system to evaluate and
monitor the relative impact of the different revenue
initiatives?

» What are the selection criteria for deciding on R&D pro-
grammes and direction?

e Are these criteria in line with the expressed needs of
the industry and verified by the industry?

e How is R&D funding secured and decided?

» How elaborate is the level of R&D, and is it R&D that
actually supports the improvement and positioning of
the industry in the global competition?

e Has the RDCBSM/AICMA/UCPMA made any SWOT
analysis (or similar), and if so, how does this analysis
influence and drive the R&D work?

» Elaborate on the process from a project that has been
approved through execution to implementation
e What is the structure of evaluation during execution?
e What is the rate of implementation into actual oper-

ation in plants, and are there examples of reported
return on investment?

» What is the thinking about the need for innovation,
related to products and product design, manufacturing
processes, work processes and methods, etc.?

e How is innovation organised, managed, highlighted?

7. Questions on management capabilities, organisation, skills

and infrastructure, related specifically to the RDCBSM

» What are the typical areas of attention for the RDCBSM
management and relative split between these areas in
terms of the time consumed?

e Especially time spent with questions related to strat-
egy development, support to industry development
and marketing/client related activities will be interest-
ing to assess

» What is the total headcount, divided into:

e Highly skilled scientists

e Engineers and technical staff

e Administrative staff

» What is the policy for recruitment, succession/career
planning, and training and skill development of
employees?

» What is the typical split in time consumed between
scientific work and administrative work related to the
scientific staff?

» How is the assessment of staffing done across various
levels? Is there a rewarding/employee motivation pro-
gramme in place?

» Are any exchange programmes with international lead-
ing R&D, technology or design centres organised for the
scientific staff?

» What is the mechanism followed to deploy employees
across various services/activities such as R&D, consul-
tancy services, conducting and participating in training
programmes/workshops, etc.

» In what way do the available skills and know-how match
the needs of the industry, and how is this applied in
practice towards the industry?

» What is the perception of the lab facilities and scientific
and technical infrastructure of the RDCBSM related to
the requests and needs of the industry?

e Especially, are there defined needs of investments in
new lab or pilot facilities?

» List of educational and training programmes directed to
the industry, provided by the institute.

» Is there any collaboration with leading technical univer-
sities in place?

» What interaction and collaboration exists with relevant
students?

» Are any placement facilities provided to the students?

» How does the RDCBSM engage with its alumni, if existing?

» What role(s) could the RDCBSM play in upgrading the
educational programmes at university level and making
these programmes attractive to students?

» How could a collaboration with industry help the cre-
ation of incentives and attractiveness for the bicycle
industry-related educational programmes?

e Especially, elaborate on how a closer collaboration and
integration between academia, the RDCBSM/AICMA/
UCPMAandindustry could streamline such programmes

» Is the issue of location and regional representation an
issue to ease the question of recruitment and education?

9.Questions on marketing and dissemination

» Does the RDCBSM/AICMA/UCPMA have a marketing
strategy?

» Is there a file of the most valued customers (key
accounts)?

e |fyes, please elaborate on the content and value of such
key accounts related to the R&D work being executed

» What is the system for valuation of the services offered
by the RDCBSM?

» In what ways are the results achieved from the R&D pro-
grammes disseminated?

» Elaborate on the activities of submitting newsletters,
publications, papers?

» How is the RDCBSM’s know-how and expertise being
marketed in the industry, and in what way is this know-
how and expertise appreciated in industry?

» Are there examples of placement programmes (2-ways)
with the industry?

» Are there examples of placements internationally
(2-ways) to secure alliances with leading international
technology centres?

» |s there any benchmarking on and towards international
leading technologies, design and practices?

e |fyes, how is this benchmark being utilized and imple-
mented for the benefit of the Indian industry?
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