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Abstract

Over the past few decades, it has become evident that research and development (R&D) serves as a source of competitive
advantage for both public (nations) and business organizations. Consequently, there has been a significant emphasis on R&D,
involving a deep understanding of the R&D process and the efficient management of R&D organizations. Many researchers
highlighted the pivotal role of the underlying management process to achieve more effective R&D outcomes. In the rapidly
evolving landscape, the management of R&D organizations has become a continuously evolving process, requiring ongoing
understanding of R&D organisations to maintain a competitive edge. R&D organizations encounter a major challenge in
successfully delivering innovations, stemming from the inherent difficulty of maintaining focused and efficient activities
throughout the entire R&D life cycle. This challenge is attributed to two main reasons. The first challenge arises from the
difficulty for a single R&D organization to encompass all activities of the R&D life cycle under one umbrella. These activities,
distinct in nature, require diverse types of manpower and different organizational environments for efficient execution.
Consequently, the focus on innovation is lost during various stages of the R&D cycle as different organizations prioritize
different activities. Secondly, R&D organizations differ from business organizations in two key aspects. Firstly, they lack direct
interaction with the final customer until the end of the R&D cycle when the innovation reaches the end user. This absence of
constant customer engagement results in a diminished customer focus, crucial for the efficient delivery of innovations. In
contrast, business organizations continuously interact with and are evaluated by customers, who keep them strongly oriented
toward customer needs and preferences. In this paper, the author advocates for the incorporation of the above two key
characteristics of business organizations into public R&D entities, contending that such integration would significantly
enhance the efficiency and speed of innovation delivery. To achieve this objective, the author introduces a novel concept
termed as 'Business-oriented R&D Model for public funded R&D organisations'. Drawing upon extensive work experience
within the Indian Ministry of Defence; Defence Research and Development Organization (DRDO), New Delhi, India, the
model is elucidated through the lens of the author's specific experiences with DRDO.
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1. Introduction

Organizational structure is a powerful determinant of or-
ganizational behavior and organizational performance. As
per Minterzberg [1], Organizational structure is the frame-
work of the relations of jobs, systems, operating process,
people, and groups making collaborative efforts to achieve
common goals. Duncan [2] further defines organizational
structure as "a pattern of interactions and coordination that
links technology, tasks, and human components of the organ-
ization to ensure that the organization accomplishes its pur-
pose." Monavarian, Asgari, and Ashna [3] describe it as a set
of methods for dividing tasks, determining duties, and coor-
dinating them.

A well-designed organizational structure is expected to fa-
cilitate decision-making, enable a proper response to the en-
vironment, and resolve conflicts between different units.
Muo & Muo [4], citing Robert, highlighted that the concep-
tualization of organizational structure is a manifestation of
systematic thinking. An organization comprises tangible
"hard elements" such as groups and hierarchies within organ-
izational units, and intangible "soft elements" in the form of
relations between these units and groups. Scholars distin-
guish two types of structures: physical structures and social
structures. Physical structure pertains to the relationships
between the physical elements of organizations, such as
buildings and geographical units, while social structure in-
volves the relations between social elements like people,
positions, and organizational units.

The configuration of an organizational structure is influ-
enced by several factors, including size, environment, strate-
gy, and technology. Whether a specific structure proves ad-
vantageous or disadvantageous for an organization hinge on
the nature of the business, its strategy, target market, and the
management style employed. Researchers and practitioners
in the field of organizational structure commonly emphasize
productivity as a paramount consideration. According to
Chegini et al. [5], productivity holds significant importance
for organizations, and the primary objective of every organi-
zation is to ensure the highest possible level of productivity.

Much of the existing research on organizational structure
treats R&D organizations like business organizations, pri-
marily focusing on differences in strategy and technology
readiness. The predominant research themes had been the
design of product development organizations [6, 7] and the
examination of centralization versus decentralization in R&D
organizations [8, 9]. However, these studies often overlook
the fundamental distinctions between publicly funded R&D
institutions and R&D conducted by strategic business units
(SBUs) within large business organizations.

R&D posses unique characteristics, involving not only
project management but also the technical management of
R&D activities themselves [10]. The importance of publicly
funded R&D organizations cannot be understated as they
play a crucial role in developing a robust scientific founda-
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tion in countries, particularly in strategic areas or those ne-
glected by private initiatives [9, 11, 12].

In this paper, the author highlights the fundamental rea-
sons for disparities between R&D organizations and business
organizations, as well as differences between publicly funded
R&D and privately (business) funded R&D organizations.
The aim is to underscore the significant impact these distinc-
tions have on the design of organizational structures for pub-
licly funded R&D institutions.

In Section 2.0, the author provides a concise overview of
Nadler's Congruence Model of organization [13], as pro-
posed by David Nadler and Associates in 1998. Additionally,
the author introduces a modified version of Nadler's model,
offering insights or adaptations as suggested by the author.

Moving on to Section 3.0, the author summarizes the fun-
damental distinctions between a business organization and an
R&D organization. This analysis is based on the six compo-
nents of the modified Nadler's Congruence Model of organi-
zation, shedding light on the nuanced differences in these
key areas.

In Section 4.0, the author delves into the disparities be-
tween R&D funded by large business organizations and pub-
licly funded R&D. The analysis is grounded in the
knowledge manipulation characteristics outlined by the mod-
el of Organization Value Chain, as suggested by Sen Atul
[14]. The author posits that the presence of a customer in a
business organization stands out as the pivotal factor con-
tributing to its superior performance. With the aim of en-
hancing the performance of publicly funded R&D organiza-
tions, the author proposes the incorporation of the concept of
a customer into these institutions.

Building on this argument, Section 5.0 introduces the con-
cept of 'Business-oriented Public Funded R&D Organiza-
tions.' The discussion revolves around the potential impact of
infusing a business-oriented approach into publicly funded
R&D institutions, with the anticipation of achieving a signif-
icant leap in their performance.

Finally, the proposed model is evaluated on different per-
formance parameters for R&D organizations.

2. Nadler and Associates’ Congruence
Model

Figure 1 illustrates the organizational model proposed by
David A. Nadler, D. A. and Associates [13], which they rec-
ommended for diagnosing organizational behavior. Nadler
identified four major components within an organization,
depicted in the figure 1, through which inputs are trans-
formed into outputs. The first two components include the
nature of the work and the skills required for tasks, individu-
al people, teams and groups along with their skills and moti-
vation. The conversion of input to output occurs partly
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through the formal organization and partly through an infor-
mal structure, the other two components.

Nadler introduced the concept of congruence, emphasizing
the alignment between different pairs of these components.
He argued that the overall performance of an organization
hinges on the total fit between these pairs. Table 1 provides
examples of congruence between these components for fur-

ther clarification.

Expanding on this model in Figure 2, the author incorpo-
rated the Vision and Mission of the organization, influencing
the organizational strategy and, consequently, all four com-
ponents proposed by Nadler. As a result, the organizational
framework now encompasses five key components that col-
laborate to generate output.
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Figure 2. Modified model of organization.

In business organizations, well-defined goals, standards,
and a homogeneous workforce contribute to a robust formal
organization, ensuring the effective delivery of desired out-
puts. Conversely, in Research and Development (R&D) or-
ganizations, tasks, goals, and roles are often less clearly de-
fined. The workforce is characterized by a high degree of
heterogeneity, with variations in qualifications, expertise,
discipline, experience, emotional intelligence, and individual
contributions to the organization's value creation process. As
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a result, the formal organization may struggle to achieve the
desired results.

Despite the existence of formal organizational structures in
R&D organizations, another set of implicit and unwritten
arrangements tends to evolve over time. These informal
structures play a significant role in influencing organizational
performance. They serve as complementary mechanisms to
the formal organization, particularly in new or undefined task
situations. In some cases, these informal structures emerge in
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response to the limitations of the formal structure. The
strength of informal organizations is particularly pronounced
in R&D environments due to the newness of technology and
the prevalence of undefined or ill-defined tasks.
Conventional business organizations typically engage in
the production and distribution of products/services, operat-
ing with well-defined goals, processes and standards across
all levels. These organizations have a clear vision and mis-

sion, often expressed in terms of revenue objectives. On the
contrary, Research and Development (R&D) organizations
are focused on generating knowledge and developing tech-
nologies, activities that may not be easily envisioned in clear
terms. The absence of well-defined customers in the R&D
context makes it challenging to even establish precise per-
formance standards.

Table 1. Examples of fit.

Fit Issues

How do organizational arrangements address individual needs? Do individuals possess

People/ Formal Organization

accurate or distorted perceptions of organizational structures? Is there alignment between

individual and organizational goals?

People /Task

How do tasks fulfil individual needs? Do individuals possess the necessary skills and
abilities to meet the demands of the tasks?

How do individual needs find fulfilment within the informal organization? In what ways

People /Informal Organization
mal goals?

Task/ Formal Organization
Task/Informal Organization

Formal Org./ informal Organization

3. Analyzing R&D Organizations Based
on Nadler’s Congruence Model

While analyzing the Nadler’s Model for R&D Organiza-

does the informal organization leverage individual resources in alignment with its infor-

Do organizational arrangements sufficiently address the demands of the task at hand? Do
organizational arrangements motivate behaviour that’s consistent with task demands?

Does the informal organizational structure enhance or impede task performance? Does it
contribute positively or negatively to meeting the demands of the task?

Are the goals, rewards, and structures of the informal organization consistent with those
of the formal organization?

tions, it is observed that all the five components of the R&D
organizations differ significantly from conventional business
organizations.

Table 2 shows the major differences between business or-
ganization and R&D organization in terms of the six compo-
nents of the organization model.

Table 2. Major differences in Business Organizations and R&D Organizations based on Nadler'’s Congruence Model.

S.No. Elements Business Organizations

In terms of Sales and

R&D Organizations

In terms of knowledge and technology.

Strategies may change mid-course.

Tasks are interdependent on uncertain objectives.

Tasks and their performance criteria are not very well defined.
Knowledge work does not follow any structure.

All tasks are not perceived equal.

Some tasks are done best by certain individuals.

L Vision/ Mission Revenue/ Market share
2. Strategy Well defined strategies
Work packages WeII_ defmgd_work packag-
3. es with definite goals, ob-
/ Task I
jectives, and resources
4. People Medium educated, strong

Highly educated and creative knowledge worker.
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R&D Organizations

To cope with uncertainties, empowerment at all levels is a must.

Knowledge workers do not take up all type of tasks.

Week and people oriented.

Reward system plays very important role.

When clear goals and expectations are lacking, congruence diminishes, and

individuals may prioritize personal agendas over organizational goals. This
scenario often fosters the use of informal methods.

Lack of clear goals encourages informal and flexible work procedures

S.No. Elements Business Organizations
implementation
5 Formal Organi-  Strong, well defined and
’ zation process oriented
Inform -
6. 0. E.ll or Weak
ganization
7. Communication  Controlled and hierarchal

4. Business Funded R&D vs. Public
Funded R&D

According to Wikipedia, the term "Business" is described
as the activity of earning a living or making money through
the production, purchase, and sale of products, such as goods
and services. Pandey Vishal and Tulsian P.C. [15], in their
book "Business Organization and Management," provide an
alternative definition based on five characteristics of busi-
ness organizations. These include dealing in goods or ser-
vices, engaging in production or purchasing and transferring,
involving continuity and regularity, having profit motives as
goals, and encompassing an element of risk.

Sen, Atul [14] differentiated between 'R&D activities' and
'Business activities' based on the difference in manipulation
of organizational knowledge. He argues that R&D activities
focus on value creation, while business activities primarily
involve value transaction. The value created by a business
organization is considered a liability until it is transacted to
customers; for instance, producing 1000 units of a product is
of zero value if those units are not sold and are shown as a
liability in the balance sheet. Sen emphasizes that the value
created by R&D, in the form of knowledge, doesn't have the
same condition. There's no obligatory transfer of value to a
defined customer, and evaluation is often conducted by peer
groups with expertise in specific knowledge areas. The con-
cept of a customer only partially becomes relevant during the
product development stage of R&D [14]. For business organ-
izations, the customer plays a crucial role as an independent
evaluation agency. Customers evaluate product performance
before making purchase decisions and, through purchase
decisions, influence the organization's structure in a big way.
The power of customers is evident in their ability to bring
about changes in the organization through annual general
body meetings, especially in cases of product failure. Busi-
ness-funded R&D tends to be limited to product develop-
ment and incremental innovations for well-defined custom-
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Open and fast

ers. Thus, the existence of customer creates main difference
between business funded R&D and public funded R&D.
Apart from the above, public funded R&D organizations
suffer with several other organizational challenges because
they work in broader research areas i.e. from basic research
to product/system development phase. This creates confusion
in the organization’s mission, vision and human resource
management.

In this paper, the author presents the concept of a 'Business
oriented Public Funded R&D organization model' by advo-
cating the integration of the customer concept at every stage
of the R&D process. The author contends that incorporating
this approach could potentially lead to a quantum leap in the
productivity of public-funded R&D organizations.

The author, drawing on his experience as a senior missile
scientist with the Defence Research & Development Organi-
zation (DRDO) under the Government of India, elucidates
the proposed model using DRDO as an example. However,
the author asserts that this model is applicable not only to
DRDO but can also be implemented by various other public-
funded R&D organizations globally.

Furthermore, the author suggests that the research con-
ducted at top universities and other public-funded national
research institutions engaged in basic research can also inte-
grate with this model. The potential advantages include en-
hanced performance through robust networking and opti-
mized utilization of resources.

5. Proposed Model for Business oriented
Public Funded R&D Organizations

With the exception of a few pharmaceutical firms, the
current scenario in India reveals that 95% of Research and
Development (R&D) takes place in public-funded laborato-
ries and institutions across various sectors. As highlighted
in Paragraph 4.0, there exists considerable potential for
enhancing the productivity of these laboratories by trans-
forming them into business-oriented R&D organizations. In
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this section, we illustrate this model using the Defence Re-
search & Development Organization (DRDO) as a case
example.

5.1. About Defence R&D Organisation
(DRDO), Govt. of India

The Defence Research & Development Organization
(DRDO) serves as the R&D wing of the Ministry of De-
fence, Government of India. Its overarching vision is to em-
power India with cutting-edge defense technologies, while
the mission is to achieve self-reliance in critical defense
technologies and systems. DRDO is committed to equipping
the armed forces with state-of-the-art weapon systems and
equipment in accordance with the requirements laid down by
the three-armed force divisions.

With a focus on self-reliance through indigenous devel-
opment and production, DRDO operates through its 50+ la-
boratories spread across the country. The organization com-
prises a network of laboratories housing over 7000 scientists
engaged in the development of defense technologies span-
ning various disciplines, including aeronautics, armaments,
electronics, combat vehicles, engineering systems, instru-
mentation, missiles, advanced computing and simulation,
special materials, naval systems, life sciences, training, in-
formation systems, and agriculture.

DRDO

DRDO's activities are categorized into seven technology
clusters: Aeronautical systems, Naval systems and materials,
Armament and combat engineering systems, Missile and
strategic systems, Electronics and communication systems,
Microelectronic devices, computer and cyber systems, and
life sciences. These technology clusters encompass a wide
spectrum of projects, ranging from basic research to device
development and large system development, such as missiles
and aircraft (downloaded from internet, Dec’ 2023;
https//drdo.gov.in).

5.2. Business Oriented R&D Model for Public
Funded Organizations

The concept of the sixth generation of R&D [16] empha-
sizes the delivery of systems through comprehensive supply
chain management. This approach views R&D as a business
process and advocates managing innovation through global
collaboration. Successful collaboration becomes feasible
when each participating organization possesses core
strengths in one or more technology areas. To establish these
core strength areas, R&D organizations must concentrate on
the entirety of the knowledge value chain activities [14]. This
encompasses the entire spectrum, starting from basic re-
search, progressing through technological development, and
culminating in product development and the production of
the final product/system.

— -

Policy Research and .
Technology Planning Group | !

:
)
«

=

Academic Institutes
Centre of excellence
Technology Labs

- -

\ & o

Requirement Flow
Output Flow
Controls

System Laboratories

N B PR G .

Industry Qﬁl Customer i
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Figure 3. Business oriented R&D model for public funded R&D Organizations.

Engaging in such a broad spectrum of R&D activities un-
der a single umbrella gives rise to various management chal-

lenges. These issues often stem from the absence of a clear
mission and vision, difficulties in managing diverse man-
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power, and navigating through organizational culture differ-
ences. Ultimately, this can lead to a loss of focus on the end
product. The proposed model addresses these challenges.
Figure 3 illustrates the model further elucidated with an ex-
ample from DRDO.

5.2.1. Description of the Model

The proposed model is based on the assumption that all
major public funded R&D organizations need to be involved
in the research in certain basic research areas of science and
technology in order to create core strength areas for the rea-
sons discussed earlier. Main features of the model are dis-
cussed below.

According to the proposed model, the entire spectrum of
R&D activities at DRDO can be categorized into three dis-
tinct highly empowered clusters of laboratories, based on the
three established R&D stages. This is a departure from the
current organization of seven clusters, which is based on
subject discipline. The proposed clusters are as follows:

1. Product/System Development Laboratories cluster

2. Technology/Subsystem Development Laboratories

cluster

3. Centers of Excellence (COE) for Basic and Applied

Research: These centers serve as hubs for both basic
and applied research, fostering core strengths and in-
novation in specific technology areas.

This restructuring is designed to streamline R&D activities
and enhance organizational focus on the distinct stages of the
research and development process.

Product/ system development laboratories focus on the
development of final products or systems keeping the cus-
tomer interactions ongoing with the industry. Industry and
end users are defined as customers for these laboratories.

The Technology/Subsystem Development laboratories, ac-
cording to the proposed model, will primarily engage in the
development of subsystems and technologies. Their main
role is to provide essential R&D services required by the
Product/System Development Laboratories, which are their
primary customers. Additionally, these labs have the flexibil-
ity to undertake projects from external customers, contrib-
uting to the development of cutting-edge futuristic technolo-
gy devices and subsystems. This approach aims to foster
collaboration and synergy between different stages of R&D
while allowing for external partnerships and projects.

The proposed Center of Excellences (COEs) are envi-
sioned to not only conduct basic and applied research in are-
as aligned with the interests of technology labs but also
house high-end testing facilities. These COEs will offer
R&D services to their customer laboratories and other re-
search institutions, which could be internal or external to the
R&D organization. It is essential for these COEs to establish
integration with academic institutions and other R&D organ-
izations, serving as both external customers and providers of
facilities. The government must exercise caution to avoid
duplicating COEs for the same technology under different
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R&D organizations unless the existing facilities are not op-
timally utilized. This approach ensures efficient use of re-
sources and expertise in specialized areas.

As defined earlier, customer labs must have a role in fund-
ing and evaluating the performance of their vendor laborato-
ries (explained in section 5.2.2).

For example, tentatively DRDO laboratories can be
clubbed under three different highly empowered clusters
represented by the three respective DGs as following

Product/System Development laboratories

1. Avionics
Missile and Rockets Systems
Radar Systems
Electronic Warfare and Counter Measures
Laser Systems
Ground Systems
. Under water and Naval Systems
Technology/ Subsystem Development Laboratories
System Studies and Simulation
Aerodynamic Studies
Propulsion Technology
Seeker Systems
Control System
War head laboratory
Mechanisms
CA4IRS Systems
. Power Systems
10 Special purpose Computers and Micro-Systems
Centre of Excellences (COE) for basic & applied research
Materials
High Temperature & High Energy Materials
Semiconductor, Electro-optical devices and sensors
Environmental studies and testing
Fabrication Technology
. Life Sciences

As part of the proposed model, the establishment of a Pol-
icy Research and Technology Planning (PR&TP) group at
the headquarters is recommended. This group, headed by a
DG (PR&TP) could consist of three Directors; Director
(PR&TP), Director (Human Resource Management), and
Director (Resources). This group would play a key role in
strategic planning, policy formulation, and technology plan-
ning to guide the overall direction of the R&D organization

Additionally, the model suggests outsourcing export pro-
motion activities to a new independent Public Sector Under-
taking (PSU). This approach aims to streamline and enhance
the efficiency of export-related initiatives, possibly benefit-
ing from specialized expertise and focus provided by the
independent PSU.

The proposed model suggests a governance structure for
each laboratory, including the appointment of an 'Executive
Director' (ED) as the head of the lab. Additionally, a 'Board
of Directors' (BOD) is recommended to periodically review
the lab's performance. The tenure of the ED could be two or
three years, with the possibility of extension for one more
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tenure based on performance evaluations by the BOD. The
BOD is envisioned to have members from various stakehold-
ers, including customers, customer labs, industry partners,
and top management of the respective laboratory. Represen-
tation to BOD, from customers who contribute orders ex-
ceeding 10% of the laboratory budget is emphasized. Fur-
thermore, top industry leaders and R&D scientists from the
country can be invited as members of the BOD. Following
the completion of their tenure, EDs could be inducted into
the BOD of the respective lab, fostering continuity and
knowledge transfer.

Following documentation must be taken care off while

managing research projects

1. In accordance with the proposed model, collaboration
among the Customer, Industry, and System Labs is en-
couraged to formulate a comprehensive ‘Business
Plan’ for the design, development, and production of a
Weapon System. This collaborative effort involves sig-
nificant financial investments from both the Customer
and Industry stakeholders.

2. ‘Design and Development Contracts’ to be placed on
DRDO/System Labs with very specific deliverables,
performance parameters, time schedules along with
other financial and commercial terms.

3. For each Technology Work Package from System Labs
to Technology Labs, ‘Technical Assignment Contracts’
to be signed between the respective Technology Lab
and the System Lab on mutually agreed funding ar-

rangements.

4. Technology Labs to sign ‘Technical Knowledge Ser-
vice Contracts’ with the Center of Excellence(COE)
for basic and applied research and expert knowledge
services

5. Center of Excellence (COE) to sign MOU with Aca-
demic Institutions and fund Research in frontier tech-
nology areas of interest to DRDO and for providing
state of art facilities to academic and research institu-
tions.

6. Annual BOD meetings should be conducted by DG
(PR&TP) for each lab to evaluate the performance of
the Labs and Lab’s Executive directors (ED) based on
balance score card method [17].

5.2.2. Financial Arrangements

Figure 4 illustrates the financial frameworks governing
public-funded Research and Development (R&D) organiza-
tions where X, Y and Z are the total budget of the respective
labs. Although the numbers depicted in the diagram are pro-
visional, the proposal suggests that System Labs aim to se-
cure 60% of their budget from customer-funded projects and
20% from royalty earnings within a three to five-year time
frame. At this juncture, the Defense Research and Develop-
ment Organization (DRDO) is suggested to contribute only
20% of the System Lab's budget for new system develop-
ment.

Customer ( Three service)
Funded Projects

DRDO funding X l 60% X Royalty Earnings
20% X 20% X
*  System Labs
Y ,60% Y
30% Y 10% Y
DRDO — Technology Labs Industry
7 125%z
70% Z. 05% Z

CoE

Figure 4. Funding arrangements andtentative financial targets to be achieved by different clusters in 3 to 5 years.

Likewise, Technology Labs are encouraged to reach a goal
of obtaining 60% of their budget from System Labs for tech-
nology development and 10% from industry through royalty.
The remaining 30% may be provided by DRDO to support the
advancement of cutting-edge technologies. Centers of Excel-
lence (COEs) are anticipated to receive a significant 70% of

their budget from DRDO to facilitate fundamental research in
collaboration with academic and R&D institutions. COEs
should also generate 25% of their budget from Technology
Labs, industry, and other institutions in exchange for the R&D
services they offer. The remaining 5% should be aimed at roy-
alty payments from industry.
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5.2.3. Human Resource Management

The model proposes that scientists should commence their
journey within the organization by joining one of the Centers
of Excellence (COEs) to immerse themselves in basic sci-
ences and research, fostering the development of a scientific
temperament. Following five years of intensive training at a
COE, scientists should be evaluated for potential transfer to
Technology labs, taking into account their aptitude and per-
formance. Subsequently, after accumulating 10 to 15 years of

experience at technology labs, scientists may be considered
for transfer to System laboratories, once again based on their
aptitude and performance.

During their tenure at COEs, the focus of scientist training
should be limited to technical aspects and higher education.
At Technology labs, managerial trainings may be introduced
to complement their technical expertise. Finally, at System
labs, greater emphasis may be placed on leadership and busi-
ness-related trainings to prepare scientists for roles requiring
advanced strategic and managerial skills.

System Leadership and Business Orientation
Labs @ =P ——b—>
) Transfer to System labs
Technology based on Leadership and
Labs Aptitude
— ————(_ ———O—
Managerial, Technical Trainings and Higher Education
) Centre 0! Transfer to Technology
Excellence (COE) Labs based on aptitude
? o—— (O
A Technical Trainings and Higher Education
| '
l . ' :
v S 10 15 20
Years Years Years Years

1
All Scientists to
initially join at one of
the COE

Figure 5. Career Planning, Career Growth, and Leadership Development.

6. Justifications and Discussions

In an optimal Research and Development (R&D) organi-
zation, well-defined responsibilities, and transparent inter-
faces among teams, both internal and external, are crucial.
While these requirements have always held significance,
their importance has been accentuated recently, especially
with the prevalence of remote work setups. R&D organiza-
tions that successfully adhere to these principles are better
equipped to meet additional demands, such as actively and
efficiently managing complexity, maintaining a focus on the
future, and retaining the tools and capabilities needed to
adapt to change.

The performance of any R&D Organisation can be judged
based on the following performance parameters [16, 18, 19].

1. Better R&D portfolio management

2. Higher success rate of innovation projects.

3. Development of core strength areas for collaboration

for cutting edge technologies without losing the focus

on product delivery
. Efficient networking with Industry, Academy, and cus-
tomer
Clear ownership and accountability at all levels
Career growth and career planning of manpower and

29

continuous development of leadership

7. Adaptability to change.

Let us evaluate the proposed model based on the above pa-
rameters.

The primary challenge with public-funded Research and
Development (R&D) organizations lies in the fragmented
nature of basic and applied research. These organizations
often engage in such research across various independent
academic and R&D institutions, each driven solely by objec-
tives like publishing research papers and obtaining doctorate
degrees. In pursuit of these goals, these institutions tend to
focus on research areas that are convenient for them or align
with trends in research publications, rather than addressing
the broader R&D requirements of industry and customers.
Integrating these independent research institutions into the
broader innovation value chain of organizations can enhance
R&D portfolio management. Currently, all laboratories with-
in DRDO are engaged in R&D activities across all phases,
spanning from basic research to product development and
prototype production. This comprehensive involvement
makes R&D portfolio management challenging for each lab,
resulting in confusion and, ultimately, leading to a loss of
vision and project delays. Implementing a project division
into three distinct clusters significantly improves R&D port-
folio management. This approach not only streamlines the
process but also enhances the success rate of innovation. By
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directing all activities towards the delivery of the final inno-
vation through product/system development laboratories, the
organization can ensure a more focused and efficient innova-
tion pipeline.

As mentioned above, the sixth generation of Research and
Development (R&D) [16] envisions the delivery of systems
through total supply chain management, treating R&D as a
business process, and managing innovation through global
collaboration. Successful collaboration is achievable when
each participating organization possesses core strengths in
one or more technology areas. To establish these core
strengths, R&D organizations must focus on the entire
knowledge value chain, encompassing activities from basic
research to technology and product development, culminat-
ing in the production of the final product/system. In the pro-
posed model, technology development labs and centers of
excellence demonstrate core strength areas in their respective
disciplines, essential for fruitful collaboration. Efficient net-
working with other academic and R&D labs on one end, and
industry partners and customers on the other, not only rein-
forces expertise in core areas but also introduces new
knowledge and best practices to the organization. Presently,
DRDO networking with the academic institutions is not
strong enough. By extending state-of-art fabrication and test
facilities of COEs to academic institutions through collabora-
tive projects will create a win-win situation for both academ-
ic institutions and DRDO laboratories.

This comprehensive approach ensures a robust foundation
for successful collaboration and innovation.

For many researchers and practitioners in the field of or-
ganizational structure, productivity stands out as a paramount
concern, with the overarching goal of every organization
being the attainment of the highest possible productivity lev-
el [5]. As detailed in section 5.0, the primary objective of the
proposed model is to elevate the productivity of public-
funded Research and Development (R&D) organizations by
instilling a customer-centric approach at every stage of the
R&D process.

The principal motivator for individual output in the pro-
posed model is the carcer growth of scientists based on their
aptitude. Section 5.5 delineates the career planning and
growth strategy for scientists. The model suggests an initial
period of five to ten years for scientists within Centers of
Excellence (COEs), fostering strong scientific foundations
through interactions with academic institutions and other
R&D labs. The strategic placement of scientists in other clus-
ters, aligned with their aptitudes and supported by corre-
sponding training, is a pivotal proposition in the model. This
approach not only ensures ongoing leadership development
but also position individuals to lead the organization effec-
tively.

Crucially, the model underscores the significance of task
ownership coupled with clear accountability and responsibil-
ity as the linchpin for organizational success. Through me-
ticulous documentation and funding arrangements, this as-
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pect is meticulously addressed and embedded in the pro-
posed model. Last but not the least, the improved adoptabil-
ity to change automatically comes from highly empowered
R&D clusters with well trained leadership.

7. Conclusion

This paper introduces a modified version of Nadler's or-
ganizational model, uniquely outlining the fundamental dis-
tinctions between an R&D organization and a business or-
ganization. Using this model, the author further elucidates
the key differences between publicly funded R&D and R&D
within a large business organization, shedding light on the
factors contributing to the lower productivity of publicly
funded R&D. The paper advocates for a business-oriented
R&D model at the corporate level tailored for public-funded
R&D organizations, justifying its efficacy through well-
established performance parameters. It is suggested that even
at national level also, if all public funded R&D organizations
are integrated in this manner the performance of public fund-
ed R&D can see a quantum jump.
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