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SUPPORT SYSTEMS FOR MANAGING INNOVAnON AND KNOWLEDGE:, ,
\ .. EVIDENCES FROM AN EMERGING ECONOMY.

Thiruvenkatam Ravichandran

Abstract

Management of innovation is not perfunctory due to the perils and consequences attached
at every stage of innovation creation. In organizational contexts. one way to insure the
successful development of innovations is through effective design of robust support
systems. This conception is extensively discussed and consolidated in this paper by
identifying boun~ management, project review/product management, knowledge
management, and reward as major support systems for managing innovation and
knowledge. Evidences have been drawn trom in-depth case studies of three firms. which
are industrial R&D organizations operating in industries such as Pharmaceuticals, Steel,
and Power Equipment industry.

. In specifics,this paper elaborates:one,howthe designof organizationalstructurefosters
boundary management and which results in product innovation, new market
development, and the evolution of a new culture; two, how the project review system and
product management system enhances effective product development, thereby enhancing
the quality of the products through customer involvement; three, how efficient systems in
managing knowledge augmented innovative outcomes and resulted in behavioral learning
of the members, and fmally, some pitfalls of reward systems in the public-sector
organizations, and consequently, how through certain coping mechanisms employees are
motivated. It concludes by providing some reco~endations for designing powerful
support systems to achieve efficient creation of innova~ons and management of
knowledge.

* The author is Professor of Innovation and Strategy at T.A. Pai Management Institute,
Manipal: 576 119, India. The author is grateful to UdhayaKumar, and Rajagopalan for
their valuable comments on the earlier versions of this paper.
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A system is a comprehensive assemblage of parts, forming a complex or unitary whole:
Organization which is a comprehensive collection of systems represent systematic
methods, involving the psychological make-up of the individuals. Thus, systems in the
organization, resembling the pattern of a cobweb, are made of systematic procedures,
formalized arrangements, policies and norms. Systems also encompass emotions,
feelings, preferences and attitudes of the individuals in the organization. Thus, effective
systems in the organization should warrant effective organizational functioning.
Organization as a system to sustain its performance, and to grow, demands several
effective subsystems or support systems. Whilst such subsystems could be many, the
focus of this paper is restricted to a few systems such as, boundary management system,
review system, knowledge management system and reward system which were of great
significance for the organizations investigated.

Research Ground

This article is grounded on a year-long study of three organizations in India, operating in
industries such as Pharmaceuticals, Steel, and engineering industry. In-depth interviews
were conducted, in each of the R&D units in steel (N=33), pharma (N=31) and power
equipment manufacturing (N=37), and recorded The sample included the CEO of the
R&D through project team leaders through members who typically varied fTom senior
level through junior level executives. In the sample, the experience of the executives
ranged between two to thirty years in their respective organization. Surprisingly, none of
the three R&D units had female scientists, albeit in the pharma R&D a few of them
(female-scientists) did work in junior executive positions. In addition to the information
transcribed fTomthe interview records, questionnaires and personal observation methods
were employed Primary and secondary documents available in the organizations were
also utilized to'developcase-studies of these three firms.

These R&D organizations are corporate R&D units which have to continuously innovate.
This is because the industries in which the organizations operate are highly competitive
and complex.

BOUNDARY MANAGEMENT SYSTEM

The covarying relationship of market complexities, dynamism, uncertainties with
boundary management appear to be growing only more significant and stronger over the
years. Boundary management through effective liaisons between the external
environment and some of the internal units through gatekeepers accentuates
organizational learning to be responsive to the environmental changes and to be
innovative. Similarly, effective boundary roles for task interdependence between
marketing - R&D - manufacturing under fast changing market conditions augment
efficient innovationcreation. Much of the earlier literature on innovation and R&D (e.g.
Allen 1984; Tushman, 1977, 1979; Roberts and Fusfeld, 1988; Ancona and Caldwell,
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1990; Clark and Wheelright, 1997) hence examined the boundary activities to a great
length and provided prescriptions for efficient innovation creation. The folJowing case
about a steel finD illustrates how the design of the support systems led to boundary
activities, eventually, contributing to the increased sales and performance of the steel
company.

ProductlNew Market Development Through Organizational Structuring

Until a few years ago, the auto majors in India, Bajaj Auto (USD 430 million), Ashok
Leyland (USD 220 million), TELCO (USD 640 million), Bajaj Tempo (USD 400
million) were importing substantial amount of steel for their requirements. That was the
time, foreign suppliers were increasing their operations in many industries such as pipes,
power and electrical industries. The steel company of India (hereinafter, SCI), had a few
other competitors who were supplying generic steel to the auto majors which would
serve several applications (automotive body and other components) and could meet, and
perhaps surpass the quality requirements of the auto companies. SCI without
accomplishing a comparable high quality steel evolved a strategy, determined to meet the
customer's requirements through its own steel. The strategy was well supported by the
support systems in SCI.

The SCI has a Central Marketing Office (CMO), which has subsidiaries sp.ead across the
major cities of India. CMO constitutes several groups such as sales, Marketing research,
Marketing Management and Application Engineering Center (AEC). The Application
Engineers (AEs) in the AEC of the CMO serve as a link between the manufacturing and
the external market such that the production capabilities are matched with the customer's
requirements. Thus, the primary function of the AEs is to promote new products and
enlarge the application base of the existing products. The duties and the responsibilities
of the AEs quite interestingly are to:

-maintain continuous interaction with the customers

-solving the technical problems of the customers in the usage of SCI steel.
- identify new norms forcapplicationsof steel
-interact continuously with their counterparts i.e., AE's atR&D
- maintain data on product performance ofSCI products vis-a-viscompetitors'

products and provide feedbackto product managers and marketing managers.
-assist in obtaining orders for trial production.
- assist in commercialization and market development
-identify and combat the marketing strategies of the competitors

The R&D UIiit (hereinafter RDU) of SCI operates with several divisions. In this, yet
another AEC is a division. Thus, the AEs of the CMO have counterparts at the RDU
The duties and responsibilities of the AE's at the RDU are to:
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providing technical support in solving customer's application problems along
with the AE's at CMO.

assist the product development group in performance evaluation of new
products.
maintain data on product performance for further improvisation
~hare information on product performance with product specialists and
managers.

product

The Action Plan

SCI chartered a strategy to enter the automobile sector to benefit from the available large
market potential. Accordingly, the Application Engineers of the RDU and the CMO
visited customer's sites in order to study closely their processing, and determine the exact
specifications of steel. This is because, SCI found that, whatever specifications provided
by the clients were not sufficient to design the steel and, the best understanding could be
gained only by discussing with the clients the quality requirements, and observing the
type of processing the steel is subjected to. In particular, the auto industry requires
highly specific dimensions such as close tolerance and surface cIearliness without any
blemish in the inputs, to enable the products to be of superior standard.

The investigations conducted by the AEs, in the customers premises, resulted in specific
recommendations to the plants to produce steel customized to the needs of each auto
company. The decision to pursue the new product was approved after deliberations by a
committee on product development, comprising specialists from RDU, CMO and
manufacturing. The AEs understanding of the customer requirements helped the
manufacturing to innovate the product - "Fully AI-killed EDD Steel" with critical
property requirements such as Formability r around 1.6 and n around 0.22 and zero strain
aging with corresponding demands on microstructure. Initially, the product was
manufactured in the plant with assistance from the RDU on a trial basis. This was well
supported by the policy of the RDU that every member wouid spend roughly 100
working days in the plant. After the trials, the product was evaluated and supplied to the
customers. In this, a performance trial was conducted by the AEs at the premises of the
customers to demonstrate the utility of the steel. The customers were earlier assured that
SCI would collect back the supplied products, should they fail to meet the customers
requirements. However, after performance trials the customers seemed to be wanting
only minor changes. Adequate feedback was collected and disseminated to the SCI, to
incorporate a few necessary changes like chemical composition in the steel and the
design. The AEC also demonstrated how the auto industry's needs could be met,
internally, using SCI's steel.

Thus, careful investigations by the AEs to understand the customer's needs and designing
the products at competitive prices with fast deliveries helped SCI to gain considerable
market. More importantly, SCI derived customer satisfaction by customizing the product
offering to the auto majors combined with the low cost benefit which competitors could
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not match. Besides, quick delivery schedules were made possible by the vast distribution
network it had long established through CMO. Due to the establishment of CMO, the
response time from a customer's call through the marketing's response is much shorter.

The success of SCI to develop new markets and innovations was notwithstanding the
competitor's capability to supplying one generic steel which could meet most of the auto
industry's demands. However, SCI is not in a position at this moment to match the
competitor's quality of steel.

Lessons for Managing Innovation

The lesson to be learnt from this case is how the boundary activities grounded by the
support systems assisted SCI to create innovations, develop new markets and
consequently, expand its market share. Importantly, the market demand assessed for that
particular variety of steel for the auto companies also resulted in mass customization,
thus generating more profits. Specifically, the technological gatekeeping of the AEs of
the CMO, scouting activities of the AEs representing both the CMO and the R&D, and
the task co-ordination by the triad of the CMO, the R&D and the manufacturing, provide
notes towards organizationaladaptation and innovation creation.

The theoretical implication here is, how SCI organized its activities. Primarily, the
functional units are differentiated physically. In this, each of the' units acts as an
independent organization with its own internal structure. The marketing unit named as
CMO was established well across the country with the objective to source and meet the
needs of the customers quickly. The CMO, as mentioned in the case, constituting several
groups sets its own targets and sales figures. The R&D unit called as RDU with over 15
divisions is located centrally as the corporate industrial R&D, 'but physically separated
much away from the manufacturing plants. The RDU also devises its own objectives and
revenue targets to be achieved Similarly, the steel manufacturing plants, well distributed
across the country in nine different locations design their productivity targets. SCI to
achieve specialization has categorized the functioning of its manufacturing plants into
products and, in that.,has divided the products into segments such as automobile sector,
power sector, constructionsector etc.

The three functional Unitsare however, well integrated structurallyand through corporate
vision. For example, the liaison between the R&D, marketing and manufacturing is
fittingly structured through the Application Engineers (AEs). The R&D set-ups at each
of the manufacturing locations reinforce the coordination. More important are the norms
that strengthen the bond - one, every scientist of the RDU should spend] 00 working
days in the steel plants; two, the AEs of the RDU and the CMO along with the plant
engineers should arrive at action points by concurrence to work effectively every year. In
this, the AEs of the RDU have experience in marketing and as well in manufacturing.
Further is the committee on product development, constituting specialists from
manufacturing, RDU and CMO. This committee meets usually, once in a month or two
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to discuss the status of the product development activities, strengthening the bond. In
fact, the creative abrasion, the principle of intentionally combining people with different
skills, values, ideas and knowledge to generate creative solutions (Dorothy and Sensiper,
1998), seems to occur so naturally in SCI.

The corporate vision of SCI is to achieve a production level of about 19 million tons by
the year 2005, of which a minimum of 20 percent should be exported. The vision also
includes the characteristics of the world class companies - to achieve unmatched quality,
low cost, quick delivery schedules and loyalty to the customer. This was the common
purpose devised to achieve. Towards this, the interface between these three functional
units were felt utmost important. For this, corporate goals were defined by the directors
of each of the units. From the goals came down the action programs that the R&D
should interact with the manufacturing to identify their priorities and see how the
aspirations of the R&D scientists in tenDSof technical challenges which they can take up
in achieving the plants' needs. The RDU was designed in a pattern that all the efforts
converge into the vision and goals of the plants and SCI in toto. Thus, the projects
undertaken by the RDU reflect the vision and goals of SCI: profitability, quality
improvement, new product development, cost reduction and so on and so forth. The
process planning, for the RDU spans a period of about six to seven months, starts every
year through the interactions with the customers, that is, the steel plants. As a result, the
RDU is now in a position of knowing the strengths and weaknesses of each
manufacturing plant

Primarily. the vision was well institutionalized by the chainnan of SCI and equally by the
directors of the plants, CMO and RDU. The members across these groups were found to
be clear in their organizationalgoals and vision and highly motivated. This came possible
after the successful turnaround strategy in which the past chainnan met personally almost
the entire workforce, i.e., about 240,000 'employeesto communicate the vision. '

Principles of Innovation/Knowledge Management

1. Primarily, a perfect match between the organizational structure and the corporate
vision should be achieved to guide effective organizational functioning. The
corporate vision should be reflected in the organizational structure in such a way that
a synergy is achieved.

2. Shared values should be derived out of this 'match' and indocninated in the

organization to motivate the workforce.

3. To ensure effective product development, a perfect fit between the aspirations of the
R&D scientists and the needs of the manufacturingshould be arrived.

4. Emphasis should be the cross-functional employment with well defined purposes. For
example, as seen in the case, each scientist of the RDU spends about 100 days in the
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manufacturing locations to help in quality and productivity improvements and cost
savings; the AE's of the RDU work with the AE's of the CMO at the customers' sites
to identify and fulfil the customer's needs.

5. More committees on product development should be created for creative abrasions
and importantly, the results should be highlighted throughout the organization, if
possible, externally too.

6. Documentation of such practices should be followed for continuous refinement and
future use.

Boundary Activity at Priy~ Pharma

Priya pharma came into existence during the year 1970. Over the years it has grown to a
$ 95 million company with recent acquisitions in US (Accumed Inc), Britain (Wallis
Labs).and manufacturing plant set-ups in China and East Europe. It constitutes five
divisions such as, mother and child care division, super speciality division, pharma,
veterinary and hospitals. These five divisions together contributed almost 22 new
products in 1996 and about 50 new products during 1997. Thus, speed is the strategy, in
a growing market with the marketing group functioning dynamically promoting the new
products. The R&D intensity is 9 percent of the revenue, i.e., $ over 8 million.

Pelox is the first large scale innovation for Priya pharma. In this area of Ciprofloxicin,
synthesizing the molecule and introducing first as a tablet dosage form was approved by
the drug controller of India. The marketing unit of Priya pl?arma went to the field to
investigate the level of tacit needs satisfaction of the doctors. The marketing personnel
found that the doctors were in need of the drug in the injection form for faster remedies.
This was followed by the introduction of the product in the form of an injection. The
product was similar to the one in France.

In India, increased competition led to the discovery of many new molecules. As a result,
quoted a pharma scientist, "Compared to the past five years, the customer, who is the
doctor, is now likely to have more demands, asking for finer specifications". The R&D,
however, does not interact much with the marketing nor with the direct customer. His
(scientist) reasoning was, "the interface may bring in more damages than doing benefits.
In the case of a very specialized and sensitive product like drugs, one has to give only
relevant knowledge based information. It is not the same as promoting the soaps, asking
how do you like the soap?, is it fragrant? Or how is the shampoo? In talking to the
doctors, not everyone will have the same knowledge base, and hence could create more
harm than good. Only the knowledge based people should talk to the customers in
promoting the products or obtaining the feedback".
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However, to the surprise of Priya pharma, the marketing people during their
investigations found that the problems of the doctors remained unresolved The doctors
were experiencing difficulties in using the injection because the dosage of the injection is
5 mg, which has to be cut and added to 100 ml of Dextrose. In India, dextrose is
available in 500 ml pack and when it is diluted in 500 mJ the effect is lost. The doctors,
in order to avoid wastage, had to wait until 400 ml of solution is first used to mix the
injection. The problem with the drug was that it cannot be mixed with normal saline.
Because, the mixture turns out to be a sodium cWoride injection which it precipitates
down. By mistake if somebody introduces this injection in normal saline, the patient
would suffer. A lot of hassle was there for doctors in using this. The marketing people
expressed their tacit knowledge of the needs of the customers by translating into
comprehensible forms which was understood by the R&D and the manufacturing. Thus
the creative inference of the marketing people and the listening skills of the R&D and the
manufacturing helped Priya pharma to solve this problem through the preparation of a
composite injection containing Cyprofloxicin and Dextrose together in 100ml bottles. It
took two years for Priya pharma to design, stabilize and get the product approved by the
drug controller of India. The product found better usage by the doctors, because nurses
will not have to involve who used to perform the entire cutting and mixing process.
Thus, combination of Cyprofloxicin and dextrose, which had compliance with the
standard, presented in a ready to use composite formulation, attracted medical
practitioners. As a result, a simple innovation gained much acceptance in the market.

The innovation, composite injection of Cyprofloxicin and Dextrose albeit was the first of
the kind in the world, Priya pharma could obtain only a process patent. Because
Cyprofloxicin is a patented molecule outside India. For an active patent, i.e., unless it
expires, it is not possible to innovate with some modifications and seek a patent.
However, Priya pharma has the process patent for this, because, as of now, there is no
product patenting practice in India.

Principles of InnovationIKnowledge Management

1. Technology, whilst continues'to eliminate positions in the organization (the role of
nurses becoming redundant due to the introduction of a composite injection, in the
above case), it demands new positions and/or highly skilled professionals to handle
technology-intensiveproducts.

2. Members of the pharmaceutical R&D organizations need to consciously develop a
mental set for reworking on some products in the midst of new drug development.
Thus, effective time management without experiencing time pressure is utmost
critical.
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REVIEW SYSTEM IN THE DEVEWPMENT OF NEW PRODUCTS

Effective new product development requires synergistic efforts of specialized capabilities
in the organization. Achieving synergistic effectiveness in the organization though a
daunting task. is the primary concern of the management. One best way to achieve it is
through establishing robust systems to initiate, select, and conduct the product
development process. My experience in this as well as earlier studies indicate that the
review system brings in a whole lot of discipline in the development of a project and its
outcomes. The review system, which is formal, albeit time consuming, and to an extent
harnessing bureaucracy, brings in multi-functional expertise together resulting in
effective project outcomes. Furthermore, the review system, according to a scientist,

". .. brings in a lot of confidence in you... you know, once the project that you have
initiated comes through, you feel that you have gained some expertise. . .. simply
authorities will not agree and sign the project initiation report".

However, when a system renders advantages, it is bound to have some disadvantages,
which is a reality. Some of the scientists, when their projects were rejected for one or
more reasons during review, panicked and started losing confidence. Situations such as
this, prevalently demoralizes scientists, who are, by nature, very sensitive, from initiating
further projects. And it becomes worse in a public-sector undertaking as it is in India,
where there is no well-defined personal accountability. The result of which is often
jeopardizing hislher career. The unfortunate aspect is that the scientists, notwithstanding
their scientific training and accomplishments, lose their objectivity over emotionality.
Consequently, these scientists form a clique, often going against the goals of the
organization. Yet these disadvantages, the review system, involving organizational
authorities and customers at different stages of product development, enhances the
quality/reliability of the products, increases customer satisfaction and minimizes product
failures. Thefollowingillustrationsattemptto demonstratethis notion. .

Review System at PEC

The Power Equipment Company (PEC) is one of the successful public-sector
undertakings in India, employing over 63,000 employees at fourteen different locations
in the country. PEC manufactures 180 products and the sale amounts to $ .1.5 billion.
Its goal is to achieve a turnover of$ 2.5 billion by the year 2001. PEC's exports for the
year 1997-98 stood at $ 40 milli~n and the cumulative capacity of power equipment
supplied is over 300 megawatts. PEC has built one of the best corporate R&D centers to
meet the industry needs. The corporate R&D constitutes 1020 personnel, of which 70
are Ph.Ds 170 hold masters degree in engineering, science and technology. Several
scientists have obtained their degrees in the US and the Europe and have worked and
collaborated with Universities and industries. This industrial laboratory through tenders
also works on consultancy projects for other organizations. For PEC, the goal is to
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derive ten percent of turn over from the R&D done within the past five years. The
major competitor for PEC are Siemens and ABB.

PEC has been working closely, since 1960s, with the customers at all stages - "from
tendering to after-sales service. Whilst this has enabled PEC to synthesize R&D and
business orientations, it has also accelerated the adaptation of foreign technologies,
which is necessitated by the Indian conditions: where the coal quality is high-ash with
excessive silt in Himalayan rivers causing high erosion of components and equipments.
However, with the liberalization process initiated by the Indian government in 1991, the
erstwhile collaborators chose to follow the FDI route and as a result, many of the Indian
organizations were denied access to technologies from the Western world Concerning
this, a scientist quoted of what he was responded about technology transfer from a firm
in the US, "we know you guys are capable of doing it ... we'll not transfer the
technology. Rather we'll setup our own organization". The total FDI by US for the
period 1991-98 (upto July) is $ 5070. 88 million, in the fuel sector which constitutes
power and oil refinery. The accent which was on technology absorption, and
importantly, know-who (emphasis added), has changed and the major task for Indian
organizations is to achieve technological competence and self-reliance. Development
of fuel cell technologies for the direct conversion of chemical energy to electrical
energy was one such project

The product management system in PEC was initiated as early as 1975. As a part of the
system, two comniittees, product and technical committees were formed In the product
committee, some members play the role of gatekeepers, monitoring the environment
globally for knowledge spillovers and advancements. These members serving as a
source of areas to concentrate, identified fuel cell technologies as the project, which
could be a forenmner to programs for development of megawatt-level power plants
based on fuel cells. Towards this, the product management system established a ba
(Nonaka and Konno, 1998) which induded members from the plants (in this case,
because the product involved two manufacturing plants, members from both the plants
become a part of the group), R&D, marketing, Corporate Planning and Corporate
Engineering. Thus, it was essentially a wide based cross-functional committee which
started engaging in group brainstorming. The fuel cell technology project had a
manager, as the policy of PEC was to have a manager for each product in ~ll its units.
The product manager was responsible for the overall growth of that product: the
tJI11over,the engineering aspects and subsequently incorporating new features in the
product. The technical committee which includes R&D engineers evaluated the project
and approved the fuel cell technology project. The product committee and the technical
committee first discussed with the manufacturing plant managers before proposing the
idea along with the possibilities in marketing to the general manager of the R&D for
approval.

In the project initiation phase, a document namely, Project Initiation Report (PIR) was
prepared as per the norm by the members of the product committee with directions
from the members of the technical committee. Thus, the technical committee was
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actually a support committee to product committee. The PIR was then sent to the
chairmen of Technical and Product Committee. The chairmen, who are typically the
senior managers, reviewed the consistency of the report in terms of the immediate plaJ1t
needs and organizational goals. Subsequently, the chainnen sent the PIR to the
Planning Department, wherein the head of the divisions conducted the feasibility
analysis in-detail. Finally, the project was taken for approval to the R&D Chief and
later to the Corporate Office, i.e., the Director's Office. Here the Central Corporate
Engineering analyzed and provided recommendations in terms of its potential outcomes
to the director. The PIR was then cross-signed by the Director Finance. The total
approval process thus was very long, consuming as much as four months. Nevertheless,
the scientists in the R&D agreed that this process had resulted in a robust screening
system during the project initiation phase.

In reviewing the projects, the system was that the R&D Director would go to different
units to review the R&D projects. R&D was conducted not only in the Corporate R&D
Center but also in the plant units to ensure a close co-ordination between the plants and
the R&D. Whenever a project was undertaken, a comprehensive report on that
particular project was formulated to identify the unknown areas and the procedures to
tackle them. In this, preferably welI established modules, already available, were used.
However, for the fuel celI technology project, certain modules had to be developed, for
which members representing areas of chemical, electrical, and electronics were
identified and a multi-disciplinary group was formed. This multi-discipIinary group
was asked to take up the development of modules. Regularly, this group met: once in
a fortnight to review the progress, and to devise plans to interface with the other groups.
One person was identified as a project leader, to-perform the review every 15 days.
Since every 15 days the review was conducted, a lot of interface developed Howbeit,
all the group members from an the departments were present to discuss the progress of
the project. The general manager of the manufacturing plant cenducted the review once
a month. The respective departmental heads discussed every month. The unit heads
discussed once in IWOmonths. Because of the growing importance ofR&D,the board
decided that the Director of R&D should visit and review all R&D projects from
Corporate R&D units and from the R&D units in the plants. As a result, the director
visited every month to one of the units to conduct the review. Due to this, the R&D
gained much importance. In fact, for this fuel cell technology project the chairman of
PEC was getting the feedback continually. .

One good aspect of this review system was converting a failure to a success by the
Project Review Committee (PRC) set up by the customer. The customers were
typically State Electricity Boards, Central Electric Authority, and National Thermal
Power Corporation.The system ensures that PRC meets once in every three months. At
the first stage, before any thing substantial was made in the first three months, the
customers evaluated to approve the whole scheme. In general, for any projects, albeit
the contract is given, the customers conduct the review to permit further progress on
the project by PEe. Later the R&D has to produce that on a detailed scale in the next
three months. Subsequently,the PRC meets as per the design, i.e., once in every three
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months. However, customers continue to visit the R&D at various stages to discuss
with the project executives.

The technology group which was established primarily to fill the technology gaps,
developed a quality plan which contributed significantly to the success of the project.
The quality plan was drawn with the help of all the participating groups in addition to
the quality control and quality assurance groups. This system lead to the production of
the desired parts and having checks as per the;quality assurance plan. Thus, this system
ensured that the deviation is brought close to the accepted plan. At all these stages, a
constant discussion with the customer representative was held at the plant, which is
normally represented by a five member team. The clients visited quite regularly and
continued their feedback. These procedures let to the successful development of 2 kw
phosphoric acid fuel cell module. This product has undergone several long duration
operational trials, setting a foundation for megawatt-level power plants based on fuel
cells.

Principles of InnovationIKnowledge Management

1. The review system in an organization should be formalized and strong. The system
must possibly have a systematic methodology, to start with a lower level review
followed by reviews at the levels of departmental heads and later the organizational
authorities. Regular project status reports and project completion reports should be
generated and preserved to serve as knowledge repository.

2. A scientist should have the freedom and at the same time responsibilities to meet
the needs of the manufacturing on one hand, and generate revenues fot the R&D on
the other. This blend is, however, more important for indU:strialR&D organizations
to institutionalize some discipline in the system.

3. One best way to resolve the inter-departmental conflicts between manufacturing and
R&D is through the deployment of R&D members in the manufacturing.

4. The involvement of customers in project development is successfully practiced in
India albeit, supplier involvement as performed in Japan (e.g., Mazda, Fuji Xerox)
is yet to happen. Many Indian organizations have met with product failures
because the suppliers did not meet the specifications.

5. Recognition of ,the customers by involving them in design and development
increases customer loyalty and results in customers' accountability. Consequently,
an organization can meet the customers' requirements within the specified time and
cost. The customers also enjoy a sense of ownership. Furthermore, involvement of
customers expands the capacity to translate the technical jargons into real world
solutions.
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6. For project effectiveness, the tacit knowledge should be displayed explicitly on
notice boards and presented regularly during forum meetings. This satisfies the
intrinsic needs of the project members as well of others when they are required to
contribute by comments and suggestions.

7. Review system should be reinforced and built continuously for efficient knowledge
management.

Project Management System at RDU

Over the years, at the R&D Unit (RDU) of the Steel Company of India (SCI), due to the
technical expertise, vision and motivation of the chief executive (of the RDU), several
support systems were created to conduct R&D effectivelyand efficiently. In this section,
these support systems are presented.

The RDU works on 4 diffrent types of projects: (a) PPI -Plant Performance Improvement
and ICA - Investigations and Consulting Assignments for internal customers, i.e.,
manufacturing; (b) CIS - Consultancy and Information Services; (C) BSR - Basic
Scientific Research Projects and Ell -Equipment InstrumentsDevelopment; (d) MID -
Major Technology Development

The RDU works more on Investigation and PPI Projects, as its policy is to give priority to
such projects of immediate importance to SCl For instance, the goal for PPI projects is
to reduce the production cost by five percent for every ton of steel produced every year.
The PPI projects are aimed at increasing the productivity of the rolling mills,- improving
the quality, reducing the energy consumption, and other process modifications for cost
reduction. The plant also utilizes these 4 indices to evaluate the projects.

Project Selection

In PPI, new ideas for projects originate generally from the engineering groups in the
plants, albeit, there are also several cases wherein the RDU professionals, spending
about 100 days in a year in the plant, identifYprojects themselves. In the plant, ideas for
PPI projects are first forwarded by the members to the heads of areas. At the first level,
discussions take place with the heads of the departments (or shops as called here). This
is followed by the selection or rejection of ideas by the Executive Directors of the works,
at the ITlevel. At the level ill, the project is approved by the managing director of the
plant and finally, at level IV, the projects are selected by the RDU Eventually, a task
force is created to work on the projects. The RDU then calculates the time needed for
project completion. This is discussed in the QuarterlyReview of Projects (QRP).
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QRP

One of the major objectives of QRP is for each one in the organization to know what.the
other one is doing. Thus, the tacit knowledge gets expressed to become explicit
knowledge. In other words, knowledge dissemination and whetting is the principle. For
instance, in the quarterly review of performance ofR&D projects, details of each project
are put up on a display board: the objectives, literature review, results achieved thus far,
interpretations and the emerging conclusions. This intormation is displayed by the team
and the project head. The review teams with 5 or 6 members constituting peers and
heads of various divisions, put questions as a response. The questions could be five to
ten in number from each of the review team. This is how each project is reviewed, and
guidance is sought which is multidisciplinary.

Guidance for projects also comes from document 2005, which identifies broadly certain
emerging technologies. This document was prepared by the top management after
intensive brainstorming sessions involving forecasting.

PAC

Longer duration projects go rolling for the next three years. Once the decision is finalized
in the QRP, the details are presented to the Project Approval Committee (PAC) formed
by the heads of the departments. The concerned individual who initiated the project is
made the spokesperson or the project leader. The accepted projects with innovative
content goes to corporate office for funding. The .project funding has a standard formula
distribution of 75% sponsorship from the plant and the rest by the corporate office. The
number of engineer days are also ~ooked in this. Further, once in a month or two the
progress of the project is discussed at the plant level in the presence of plant heads.

The technology or the innovation is transferred to the steel plant. The RDU follows up
the project for a period of 3 years to attend trouble shooting in the manufacturing and
estimate the kind of benefits derived by the plant. However, after three years the RDU
disassociates with that project. Consequently, the RDU does not have any clue about the
profits earned or the costs saved. Nevertheless, the plant utilizes the project, gains cost
reduction and profits, on an average, for a period of 6 to 10 years, unless new changes
occur in the environment or the implemented innovation becomes obsolete.

Micro Planning

In 1993, the planning Group in the RDU prepared a micro-planning document by
benchmarking the successful practices and processes of various research laboratories.
Documentation of the best practices and subsequent practices has resulted in
standardization of the micro-planning as a system. Basically, the micro-plan provides
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guidelines to devise an action plan. The design of a project is a part of the micro-
planning process. The action plan is formulated by the concerned task force for execution
in accordance with the standard procedures. This needs approval from the person who is
in-charge of the project at the plant and the head of that particular division at RDU.
Later, the action plan is sent to the planning department wi-jch is evaluated for
consistency with the organizational objectives before the plan becomes operational. The
action plans are however, revised every year. This is because, micro-planning exercises
continue every year for improvements in the process/system. This is notwithstanding the
standardization during 1993 that micro-planning should involve details concerning men,
machines, materials, and conduct of the project The improvements in the micro-planing
are continuing for the past 5 years at the levels of the RDU director, division and group
heads.

CSI

The projects after completion are sent for implementation in the concerned steel plant
At this stage, the project completion report is signed by the concerned unit, what is
known as the customer, or the partner of that innovation. Customer Satisfaction Index
(CSI) is used by the task fo~ceof the RDU to assess the level of satisfaction and then
brought down to a numerical figure. For this, the data is primarily co!lected from the
departmental heads and head of works at the steel plants. CSI is a 16 cell matrix where
there are four rows and four columns, in which each row indicates each major aspect of
the project: first row indicates the objectives and the technical content, next row is
achievement, third is execution or results and analysis of the project and the last row is
other kinds of outputs generated by the project, like monetary benefits, patents and
publications. The vertical columns are categorized as A, B, C and D. In this, 'B'
indicates that the project was completed as per schedule/time-frame, met the objectives
of the customer as desired. 'A' refers to better than the planned and committed 'c' and
'D' are much less than the intended objectives. Thus, the grades A, B, C and D are
numerically represented on a four point scale, wherein, 1 refers to 'D' and 4 refers to
'A'. The RDU whilst achieved a grade of 2.8 during 1994, it did 3.4-1during 1996-97.
The goal for the year 1997-98was 3.75. A scientistwhen asked about-thecontinuous '

increase in the CSI stated,

"lot of things have gone into it. You can imagine bow much of strain and efforts
have gone into it. The major effort that bas resuhed in increased customer
satisfaction is a very close interaction with the customer. The interactions are
intimate, established by the spokesperson and his task force members. 10
working with the customer, notwithstanding the definition of scope at the initial
stage, new constraints develop which have to be overcome with some crash new
strategies."
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CAB.

This refers to Certified Annual Benefits. The benefits calculated for the first year are
certified by the utility and engineering division of the plant. For the next two year~, the
concerned members of the RDU monitor the benefits for improvements. If the data
shows improvement, comparisons are made with the certified data. On the other hand, if
the data shows deterioration, calculations are checked and visits are made to the steel
plants to analyze the reductions in the benefits.

The support systems discussed thus far gained acceptance in SCI through repeated
interactions and modifications in them. None of the support systems available today is in
the original form. The support systems initially faced huge resistance from the
employees, because they call for certain amount of discipline in the work. That is, the
scientists, in general, wanted to avoid recording and accounting the observations.
Interestingly, the resistance was more from the quarters where not much activities were
conducted They were threatened by the visibility of the results. Nevertheless, as the
scientist narrated, '"there was a continuous intervention between people who were
working and the people who are organizing the systems". He further added" ... if it
needs to be successful in the long run, it is very important that everybody should realize
that the systems are givingbenefit to you personally, and then you kind of own it!"

Principles of Innovation/Knowledge Management

1. Primarily, a clear objective of the project, as to what needs to be done should be
understood. Unless the objective and the processes through which the goal is to be'
realized are clearly defmed at the outset, it is difficult to get what is expected.

2. It is critical that the project team receives sufficient support in the manufacturing
plant. Here ownership of the organization matters a lot. Peculiar to a public-sector
organization, formality and predictability being the coveted norms, any change by
way of trials of new projects is more likely to be resisted at the beginning,
notwithstanding the promising benefits. In the face of a strict policy of reporting
their productivity levels to the Industry ministry of the government of India, the
manufacturing is more concerned about the productivity related projects and those
related to operational problems; it is rather obvious to the projects focusing on quality

. improvements as proposed by RDU, not to speak of ego clashes that crop in as a
result of unwillingness to learn and an overbearing stance of self-assertion that they
are the better experts by both the parties.

3. Certain context-specific norms can be of great importance, for innovation and
implementation, even if it means bypassing the formal line of authority at times. This
is precisely the success story of the SCI, wherein a given situation, the R&D expert
has the most say in the decision-making.
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4. The visibility of the R&D at the shop-floor enables and enhances mutual
understanding, appreciation and cooperation between the R&D and the
manufacturing. It obliterates divisive attitudes of 'us-them' antagonism and pro~otes
a 'we feeling', as it is the case with the SCI, where such a regular visibility has
indeed reduced technical conflicts and negative images of each other.

5. The feasibility and implications of a new project may for the better be disseminated
to the rest of the organization. The SCI makes it a point that the R&D Unit, as a part
of its Quarterly review of Projects, let the spokesperson (project leader) and his team
present seminars on their work.

6. Continual learning, and incorporating the learning in the systems and the processes
are the critical factors of organizational adaptability.

7. Unsuccessful projects can be prevented. if checked for feasibility with the corporate
goals and vision. and the immediate needs of the plants. In addition to these aspects,
customer's involvement and input support. commitment from the top executives of
both the sides - R&D and manufacturing, and the participation of the experts
including academia contribute generally to project success.

8. When there is a collective vision, among the R&D, the marketing and the
manufacturing, to achieve profitability, image, targets and goals of the company, a
common reference is created in which controversies and frictions, if there be any, can
be ironed out impersonally.

9. The success of the support systems primarily could be attributed to the strong
leadership qualities such as technical brilliance, perseverance and achievement
motivation. The resultant factor is the morale of the scientists who would participate
very actively in all the projects.

Product Management System at Priya Pharma

R&D is the core activity in the business of pharmaceuticals. Be it a new drug or a me-
too drug, R&D activities are principal to drug development, albeit the characteristics of
the organization in general, and the R&D strategy by itself vary. In the pharmaceutical
industry, drug development project constitutes two phases (Sedlacek, Sapienza & Eid.
1995: 48): one, new idea development, their experimental exploration, experimental
proof of the desired pharmacological activity, and the proposal of a new compound for
development. The second phase is the management of development project, which
includes fulfilling legal instructions and directions for registering the new compound for
m~4~ca~ ~~.

. In Priya pharma, the "Drug Discovery Program" was started during May of 1996. In this,
the focus is on the drugs which are going to be in the market after four to five years. For
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such mid-term and long-term projects, a climate that fosters creativity is quintessential.
The trends and patterns serving as a source of new ideas for the projects are provided by
the marketing and the medical professionals. In addition is the literature, for new ideas.
The annual budget for this program is over $ 125, 000. The qualifying factors ~nthis
program were that this money is treated more as a risk capital, notwithstanding the
practice that Indian pharma companies invest only in proven drugs. Secondly, the
members in the organization identify with the success of the program and not per se their
individual project. As a result, a dramatic increase in the number of products introduced
by Priya pharma from 8 products in 1995 to 72 products during the years 1996 and 1997.
Like a few other Indian Pharmaceutical companies, Priya pharma also follows the
strategy of rapid product introduction. Consequently, proper justification is not done in
the development and marketing of all the products. The efforts devoted eventually get
diluted. Concentration on ten different products is a probable limitation of the R&D
workforce. This is in contrast to what multinationals practice. The multinationals have
fewer introductions and attempt to create them into successful products. In India, the
strategy is to introduce ten products in the market, hoping to make a few of them
successful.

The following are certain approaches to new products by the Indian pharma. These
mechanisms are illustrated through the anecdotes of Priya Pharma:

1. Remodeled Innovations

Working on a molecule which is new to India but still under patent in the advanced
nations is not an uncommon phenomenon in the third world countries. Here, the
innovation process starts with the creation of a new idea, based on the analysis of a given
compound and the identification of parameters. Using that knowledge, and by proposiTIg
a new parameter, a new compound is created (Sedlacek, Sapienza & Eid, 1995). In other
words, new angles or perspectives are used to reshuffie the parts to make -a new pattern,
challenging the conventional patterns (Holton., 1978;Kanter, 1985).Priya pharma invests
in a molecule which is already active and then attempts to derive a molecule which is not
the exact one marketed. Sometimes, altogether new molecules, with the same properties,
are also developed. In other words, immediate development of new molecules through
reverse engineering of the' patents filed by the Western counterparts. When a drug is
successfully developed and marketed by a multi-national company, the labels are
examined to identify the active drug and the constituents. Thus, designing the product
and achieving bio-equivalence is t,he task for Priya pharma and other leading Indian
pharmaceutical companies based on allopathy.

Quite recently, single dose anti-amoebic drug was considered as a potential drug by the
marketing group. In India, because there are no product patents, there are no restrictions
to work back on a patented molecule. In the pursuit of a single dose anti-amoebic drug,
the R&D requested the purchase department to buy the drug. This being a patented
product, the purchase department could not buy the bulk drug. However, the R&D after
five months, somehow managed to get a small quantity of the drug in the open market.



19

The quantity of the bulk drug was insufficient to do elaborate trials and arrive at the right
fonnula or to get to know the ingredients or the process of drug manufacturing. The bulk
drug. has to be converted into tablet formulation and the tablet has to perform with
respect to its characteristics like bioability and effectiveness, dose uniformity, weight,
manufacturing feasibility and packing operations in-house. These being the real
challenges for the pharmaceutical R&D units in India, Priya pharma could develop and
market the drug successfully.

New ideas for drug development, nevertheless, do also come ITom literature and
publications.

2. Re-patterned Innovations

Re-patterned innovations involve presentation of the existing drugs in alternate foreIs.
Pelox was originally introduced in the market in a tablet form during 1989-90. Pelox did
not undergo any changes because it had regular demand in the market. In the first two
years of introduction of Pelox, there was not much competition. However, competition
grew gradually. As a result, new drugs were introduced in the market. The doctors were
naturally inclined to t:Jynewer drugs. Thus, Priya pharma decided to create some
innovations in Pelox, because the attention (on Pelox) was getting diluted. The
laboratory efforts of Priya pharma led to a second generation product, a film coated
dispersible tablet, Pelox, and was introduced during 1996. The sales for this product
albeit appeared to be quite satisfactory, in the initial stages, the competitors countered the
dispersible pelox through unethical practice of claiming that it causes gastric irritations,
which actually did not exist. But, some doctors shifted to other productslbrands of the
same molecule, Norfloxacin, Cyprofloxicin, which are newer molecules. Thus, Priya
pharma did start its work on the third generation of Pelox to re-pattern it in a gelatin
capsule form.

3. RenovatedProducts

Products fail in the market because firms just produce similar drugs in the same existing
range. This activity does kill some products because there are firms which do not change
the presentation of the product. The doctors also have difficulty because of the onslaught
,of such products. Nevertheless, to convert the failures into success, firms do sometimes
improve the same product :md claim that the present drug is better in efficacy or/and
presentation, and cost effective. Pharmaceutical firms however, cannot claim any other
superiority, because at the most the differences could be in the raw materials used.

Renovated products are the failed drugs which are re-launched by overcoming the
weaknesses. For example, in the above case of Pelox, when it was first introduced in a
dispersible form during 1996, it consumed about 10 minutes to disintegrate. Quite
naturally, the market acceptance was very low. Because, a dispersible tablet should
disintegrate, i.e., turn to a very fine suspension, in a moment if put in water. Towards
this, the chairman, who is a technocrat, the marketing and the medical people
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reconfigured the composition of the dispersible tablet to result in innovation. Eventually, .
the dissolving time was reduced to 30-40 seconds from 10 minutes.

4. Not Innovated Here

Diltiazem was discovered in 1968 by a Japanese firm. Diltiazem was brought to India
during 1987 to treat the anginal patients. Three doses were required to be administered
to a patient, in a day. In 1989, the tablet went through a change which then required to be
administered twice a day. Twenty eight years later, the product was re-christened to be
Kaizem CD, which is administered as once daily capsules. Priya pharma bought the
technology for this drug from Network Citizen India, a subsidiary of the Japanese firm,
and made modifications to suit the Indian conditions.

Priya pharma's operating philosophy, like any other pharmaceutical firm in India, is that
it is not necessary who does the innovation operations. But make the innovation available
to the marketing, such that the firm as well as the patients derive benefits from the drug.

5. Incremental Innovations

Incremental innovations involve addition of supplementary features like increasing the
shelf life, and from the firm's perspective cutting down the manufacturing costs, or
introducing design and packaging innovations. An anti-cholestrol drug, Pro-IDL, was
introduced with the concept of convenience. The tablets were designed ina compact
strip such that one can easily carry them in the pocket Secondly, it was presented as a
seven tablets strip, with a marking day, Sunday, Monday, Tuesday and so on. These
innovations add customer value, stated as scientist,

"for instance, if a customer forgets to take the tablet in the morning or afternoon he can
look at the strip to find out whether he has taken the tablet for that day or not"..

Similar was the design of heart shaped tablets, in a opaque blister, which resulted in
success. The opaque wrapper is for light sensitivity, because the drug requires double
protection. Here, the dosage of the drug was differentiated by presenting it in two
different colors - 2.5mg strength tablet'presented in lemon yellow color and IOmg
strength tablet in pink color. Concerning this, a scientist said,

"when he (the customer) is seeing (the tablet) for the first time in the Indian market, he
will get a surprise of his life. He opens the strip and finds, oh, its such a beautiful tablet,
which otherwise he would not have known that. It is no more a secret, if he had seen it
trom outside".

In this, even if the customer forgets the name of the tablet, he can buy them by asking for
heart shaped tablets and the specific color. This is possible in India, because all the
drugs are sold aTC, and secondly, it makes a viable proposition in a country with low
literacy rate. The idea behind the heart shaped tablets is from Physicians Desk Reference
(PDR), USA.
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Product development and launching is one of the very complex activities, because lot
many collective decisions are required to be taken, which are multi-disciplinary by
nature. For instance, the marketing before proposing any change, should hav~ to
understand the technical feasibility and other aspects such as machinery selection and
production requirements. The whole process of managing the drug development -

, productdesigning, production,marketingand launchingthe products,are done internally
by Priya pharma. Thus, a lot of synergy is required in the organization. In general, a
pharmaceutical firm is higWy integrated. This requires mutual understanding of
capabilities. The scicmtists who are working in formulations, analytical, packaging
development are required to develop a comprehensive product package information.
Otherwise the drugs cannot go to production scale. The pharma man requires analytical
information, instructions, methodology to prepare the product, stability of the product
and the knowledge of equipment used for production.

The R&D synergy or integration was achieved by creating diversified activities and
coupling them effectively. The R&D, the Chairman and the strategic planning group
designed this process that each unit supports the other and the output of one becomes the
input to other. For example, if biotechnology is making a product, the product is being
picked up by the synthetic people to get the further molecular map, and that molecule
will be given for product development. So unless the process of synergy is in the mind of
each one in the R&D, it is difficult to gain a competitive edge in the market. Innovation
process in the pharmaceutical firm is highly knowledge-intensive, and because it is a very
complex activity, it demands a divergent team with creative talents. To be effective, the
team should be functionally complete, i.e., every necessary function has to be represented
(Sedlacek, Sapienza-&Eid, 1995:51).

Principles of InnovationlKnowledge Management

Recent statistics (Choudhury, 1998), indicate that India during the past seventy eight
years hav-eintroduced only 15 new drugs (first drug was introduced in 1921). Thus, the
strategyfor fInDSoperating in the pharma industry appears to be reverse engineering. An
earlier study of mine involving 43 organizations indicate that Indian organizations are
less risk-ready, if not risk-aversive (Ravichandran and Akhilesh, 1994). One reason
could be that Indians have a larger tendency for uncertainty avoidance (Hofstede, 1990).
Thus, pharma firms in India can gain competitive advantage only through speed,
flexibility and cost if not differentiation through quality and inventions. Whilst speed has
been achieved, the success rate has been moderate. Thus, differentiation could be
achieved only throug the visible outcomes (ChatteIjee, 1998), i.e., in the tablets through
shape (e.g., heart shaped), color (unique), and presentation (weekday markings on the
tablets wrapper, helping forgetful patients). The customers, doctors and the patients, who
do not get to know about the quality of the raw materials or the safety standards of the
pharmaceutical company would be attracted by the visible outcomes. Thus, pharma
people should innovate in their production operations to produce such attractive visible
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outcomes, and to gain speed and flexibility. Towards this, phannaceutical companies
should promote small group activities. More importantly, Indian firms need to develop
slack resources in huge sums to invest in new molecules/drug discovery, when the patent
rule becomes applicable at the turn of the new century. Finally, within the organi~tion,
unless the process of synergy is in the mind of each one in the R&D, it is difficult to gmn
a competitive edge in the market.

KNOWLEDGE MANAGEMENT SYSTEM

Managing knowledge and knowledge workers is presently the central concern for the
business and the academia. Fortunately, this area is dominant in all the fields of
management, because value-creation appears to be the one source of competitive
advantage for organizations. Competitive advantage through knowledge is sustainable
because it generates increasing returns and continuing advantages. The processes of
knowledge generation, codification, coordination, and transferring of knowledge are
collectively known as knowledge management. The focus is to provide mechanisms for
building knowledge base of the organization to better apply, share, and manage
knowledge across various components in the organization (Liebowitz and Beckman,
1998). Organizationsof today increasingly realize that knowledge workers are employees
who can build future capabilities. As a result, organizations are attempting to develop
systems and mechanisms to capture and leverage information and knowledge in the
organization. Thus, establishing systems that foster knowledge generation, dissemination
and proper exploitation are the key constituents of organizational success. The following
section illustrates this aspect

Knowledge Management at SCI

The Steel Company due to the huge magnifu;ient outputs of its R&D Unit set up its new
15th division called IDC-RRE. IDC for Informational Documentation Center, which is a
separate entity from RRE, representing Report Review and Editing Group. The basic
function of this division is acquisition and dissemination of information. IDC
concentrates computerized information search for customers - internal customers, and
sometimes for external customers based on requisitions. IDC also has the library for the
steel company. RRE handles all the scientific publications of the steel company.
However, one major function is handling of patent and copyright proposals.

The Success story/establishment of IDC-PRE :

The IDe-PRE constitutes scientific professionals who have a lot of drive and persuading
skills. They interact with many other departments exploring the possibilities of
converting the outputs into patents or copyrights. The R&D Unit (RDU) albeit was set up
by the Steel Companyas early as 1972, not many patents were filed. Prior to the set up of
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RRE, scientists were doing something they felt like, leading to loss of information and
data. Actually not many scientists bothered to file any patents or copyrights. This is
likened to earning the money and burying it in the ground as stated by the head of the
IDC-RRE division. However after establishing PRE, the number has increased
dramatically to 41 patents for the year 1996-97. Unfortunately, sealing of the patents
take long time, as much as five years in India. Nevertheless, concerted efforts have
resulted in sealing 16 patents by SCI. This is a huge number compared to the total
number of30 patents sealed since the D&D's inception in 1972. This means prior to the
establishment of RRE, for a period of 20 years only 14sealed patents were obtained by
SCI. In a similar fashion filing of copyrights started only in the year 1995-96. For the
year 1996-97, 12 copyrights were filed. These were the achievements/innovations
realized by SCI due to the successful establishment of RRE.

The dynamic rise of filing patents and copyrights demonstrate the zeal and the
persuading skills of the IDC-RRE Professionals. In addition, RRE also assumed the
responsibilities of publishing scientific documents of the R&D Unit, like annual report,
work perfonnance report and an annual series titled, "Achievement Highlights of the
R&D". Yet another annual Publication is "Extended Abstracts of Completed Projects."
RRE also publishes "Steel India Journal" which is internationally reputed. Thus, RRE
has helped in exposing the output of the RDU to the World and safeguarding the
outputs.

Principles of InnovationJKnowledge Management

1. An efficient system should be created by the organization to know what it knows.
That is, the knowledge of the organizational members. should be uncovered to
convert it as explicit knowledge for application and commercialexploitation..

2. Members working for the knowledge management system should reinforce
continuously their behavior management skills such as persuasion, influencing,
motivating to extract knowledge ttom the organizational members

3. The support systems in specifying right trom how to initiate a project through
conduct through manufacturing and. realization of the outcomes, should also
maintains archives of the accomplished projects. This helps during trouble-shooting
in the manufacturing. Maintaining archives prevent corporate amnesia (Davenport
and Prusak, 1998).

4. The R&D should playa pivotal role to transfer the knowledge across
departments/areas.
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Knowledge Management at Priya Pharma

To generate ideas for process improvement i.e., to result in cost reduction and
operational efficiency, Priya pharma initiated E.S.S (Employee Suggestion Sy~tem).
Employees at all levels were told that they are expected to generate ideas. However, this
system failed to succeed because the suggested person himself was required to prepare a
complete proposal, calculate all the parameters and implement the proposal. Members
were reluctant to engage in all these activities and perceived it as an unnecessary burden.

Priya pharma, ~owever, to promote more creative activities in the R&D, reinvigorated
the E.S.S during 1994-95. To make E.S.S effective, the responsibility was given to the
heads of the sections and all the departments. In evaluating the suggestions, the objective
was to examine the usefulness, in terms of convenience in operations, cost reductions,
quality improvement and suggestions leading to other innovations. A complete format
was designed for that purpose and a committee was formed to evaluate the suggestions.
Thus, it was decided that the employees would suggest, but the implementation part
would be entrusted to the department head. Whenever a suggestion is at the interface
between two functions, say quality assurance and engineering, the two departmental
heads will work together to decide the implementation, helping each other. This
approach became very effective. The number of suggestions increased in the areas of

,cost reduction, process management and quality.

An issue of concern to the R&D scientists relating knowledge was the reluctance by the
organization to acknowledge the ideas offered. However, observes scientists, if a foreign
technologist or a machinery manufacturer comes down to suggest some changes in the
technology it is accepted unquestionably. On the other hand, if suggested by a person
from in-house, who had worked on it for several years, it is resisted generally. This is.
true of many organizations in India and apparently is how innovations are killed.

In the creation of innovations, the primary hindering aspect is the attitude of the
management Innovations, if generated, should be referred to experts and analyzed. This
entire cycle should be done in a very fast pace and the feedback should be provided
immediately to the innovator. If that cycle is cumbersome or long or neglected, the spirit
of the innovator dies down fast. There are many instances of this sort and the managers
are also at their fault on many occasions. At Priya pharma, the R&D scientists
identified this issue as a major concern and brought it to the "Session meetings", which
are conducted every month involving departmental heads, engineers, operators and the
product people, at the shop-floor.

Involvement of suppliers during new product development is not usually practiced in the
pharmaceutical industry of India. This appears to be the trend across the world guarding
it as a secret, unlike in other industries such as automobiles and electronics. This is
because, the suppliers working along in the drug development will benefit through direct
selling by themselves or by selling it to the competitors or other industry players..
Consequently, the competitive advantage is lost, wherein, every other firm can overcome
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the constraint by buying that particular molecule from the supplier.
everyone can create a molecule and successfully develop the product.

Because, not

In Priya pharma, the advantage is that the chairman of the company is highly committed
to the long term prospects of the company. The chairman obtained his master's degree in
pharmacy from the United States. Being a technical man, he understands the language of
the R&D and appreciates the importance of long-term commitment to the R&D. This
acts as a major motivating force for the R&D workforce. Besides, the chairman as the
leader conducts one day seminars quite regularly starting morning through late evening.
He is perceived by his followers as highly energetic, visionary, entrepreneurial, and fast.
He is felt as a person with whom only competent people could work. In other words he is
perceived to be high on task and concern for people. These are some of the qualities that
inspire the R&D workforce. However, little chances of group rewards and reprimanding
for failures in Priya pharma are causes of concern for the scientists.

Principles of InnovationIKnowledge Management

1. Team-based approach should be nurtured for generation of new knowledge vis-a-vis
individualized approach.

2. Equal importance should be given to select the ideas generated by the organizational
members. Acceptance or rejection of ideas should be justified to the concerned
individual by the experts committee.

3. Technocrats in couducting R&D and, in g~neral, organizations derive several

,advantages.

4. Knowledge-intensive environment such as a collegial culture, well-equipped library,
internet & intranetfacilities facilitate enthusiasm and as a result the innovation

process in the organization.

Knowledge Management at PEC

In PEC, the R&D members involve in more number of projects. For instance, one of the
senior scientists stated that in the past eight years, he has worked on eleven projects.
This became possible for him because he has been involved in more than one project at a
point of time. Whilst, there are time pressures leading to anxiety and stress due to heavy
workload, it helps the individual to transfer the learning in one project to the other. More
dissimilar knowledge is transferred, more is the innovation content in the other project.
An added advantage is'the behavioral learning occurred during the course of the project
such as interpersonal skills or being sensitive to others views and so on. Howbeit, to be
creative, it is the mental capacity that is required more, than the need. Creative outcome
is the sustenance of the individual and his/her firm belief that contributes to innovations.



Considering Faraday's dynamo principle, it is not the need that produced the innovative
principle, but the restless mind of the individual.

Principles of InnovationIKnowledge Management

1. Organizations should promote dissimilar learning across all functions

2. Members should strengthen their inter-personal skills in conducting the projects.
This primarily includes sensitivity to others feelings

3. Need could be the mother of innovation. But it is the restless mind that creates
innovations. Thus, organizations should provide a challenging work environment.

REWARD SYSTEMS AT SCI, PEC AND PRIY A PHARMA

Reward is a central element in the employment relationship. This is often c,?nsideredby
the members as a sign of status and success. Hence, reward is likely to have a major
impact on the attitudes and behavior of an employee. Due to this, designing an effective
reward system to encourage employees to contribute to the well-being of an organization
continues to remain as a formidable task for the corporate.

In India, a major problem faced by the corporate of the Public-sector Undertakings
(PSU's) is how to reward equitably the top performers for what they have invested as
efforts and how to differentiate the star performers from the rest. In PSU's, the major
impediment is the lack of extrinsic incentives contingent on the output In the absence of
such tangible rewards, the success of the projects thus depends upon the interpersonal
skills of the spokespersons or the project leaders, such as establishing personal rapport,
persuading, coaxing and coordinating. However, the issue is what motivates the
spokesperson?

In Japanese organizations, for Instance, an idea generated by an individual is rewarded
equitably, $ 5 (500 yen),'whether the idea is implemented or not. Of course, bigger ideas
have a big prize. What is significant in that system is that it is the motivation to suggest
an idea and not to earn. The Japanese corporate believe that the employees get motivated
when they find a chance to be creative on the job (Basadur,. 1997). Employees are with
the organizationwhich has a never ending concern of continuous improvement. In stark
contrast, the employees in India are highly objective oriented. Ideas are predominantly
generated for monetary rewards. For instance, in one of the PSU's that manufactures
passenger cars, workers were given incentives for productivity rise. Whenever the
company asked for a productivity rise, the employees bargained to increase the
incentives. When the company brought a new model (Alto) of the car in the same
platform, the employees started demanding more incentives. This is because, once an
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incentive is given, it conditions the mind of the individual to constantly think in money
terms (Dutta, 1995). Thus, unless a system is built into the organization to motivate,
continuous rise in incentives-will possibly prove ineffective.

However, the R&D workforce seek some prestige in getting associated with some kinds
of projects. For instance, in SCI, the scientists preferred to work more on basic research
projects as opposed to PPI projects. Similarly, scientists in PEC exhibited enthusiasm to
work on super-conductivity project. Because, such projects provide better visibility
throughout the manufacturing plants, the industry per se and sometimes even
internationally. More importantly, they get recognized by their own peers in the R&D
and by other academic counterparts.

A case in point, a spokesperson (project leader) was hailed by the industry and the
academia. The Metallurgi5ts Association of India also bestowed him with the "Best
Metallurgist Award". Further, he was also sponsored to present his research paper in the
European Conference. The R&D workforce attached great value to work with the
spokesperson. Such identification is not an uncommon characteristic of the R&D
workforce who are typified by high growth need strength (GNS).

Many successful organizations use team-based incentives as powerful tools to enhance
R&D effectiveness. They provide incentives to an entire team of scientists working on
projects. In this, discretionary measures are followed depending upon the difficulty of the
projects. Priya Pbarma practices confidential pay system. For instance, whilst some of
the scientists are rewarded with free cars and telephones others are not. This practice
satisfies the individuals who have better job outcomes. If rewards are 4istributed
unifcrmly to all the members irrespective of any performance or quality standard, they
lose much of their incentive and motivational value (Mahoney, 1964). However, such
confidential reward system demoralizes some of the other members in the organization
because of the information paucity, and 'favoritism' is suspected. Simply said, rumors
spreading across the organization causing dissatisfaction among the members. This is
more true for R&D organizations,because jobs tend-to-be homogenous across different
levels (Achinson and French, 1967).

CONCLUSIONS

This paper through intensive case-studies or"three R&D organizations have offered
certain prescriptions for organizations that might care for efficient innovation
management. In particular, it is suggested that four "suPPOrtsystems namely, bounWu"y
management system, review system, knowledge management system and reward system,
are identified for the R&D organizations or organizations that conduct new product!
process development. The erstwhile relatively isolated and distinct functioning of the
R&D and its vaguely defined interrelationships with other departments in the
organization are critically revisited and through the aforementioned support systems, a
new interactive pattern, especially with the manufacturing and the marketing is evolved
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so that a collective vision and collective efforts augment efficient functioning of the
R&D and effective utilization of its outputs by the organization.

The illustration of the three R&D units highlight some of the norms prescriptive (or the
effectiveness of innovation creation and utilization. These norms include development
of a collective vision and a perfect fit between the structure and the corporate vision, a
robust, formalized review system, context specific norms, and motivational mechanisms
in the absence of tangible rewards and finally, the importance of documentation for
continued refinement.

In organizations today, the primary challenge continues to be in achieving effectiveness
and efficiency. In the business. the growing concern isjust not to develop market success
for each of their products and services, but to build powerful support systemsthat would
ensure competencies to continue to bring in market success. Howbeit, the support
systems cannot for long sustain competitive advantage, because of the benchmarking
practices and competitive intelligence. In this regard, organizations need to be much
more creative in developing and institutionalizingsupport systems to build competitive
advantage. For this, organizations have to essentially build competent people support
system which can stimulate primarily a never ending concern for organizational growth
in the minds of the individuals.

The agenda for future research is to identify mechanisms for support systems that can go
beyond product management to build impregnable advantages.
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