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ABSTRACT

A STUDY IN MANAGEMENT: APPROPRIATE MANAGEMENT
PRACTICES FOR THE RESEARCH AND DEVELOPMENT PROJECT
by
Hudson Guthrie

ADVISORS: Professors Jack Clancy and Tom Browdy

May 2006

5t. Louis, Missouri

The subject area for this dissertation is the Management of Research and
Development {R&D) Projects. The purpose of the study was to determine the effect of
Structured Management Practices on the Research and Development (R&D) Project.
Of particular interest was the effect of these Structured Management Practices on
innovation and performance at the fevel of the individual R&D Project.

A two-part approach, consisting of a case study followed by a widely
distributed survey was used to investigate the effect of management practices on
innovation and performance at the level of the individual R&D project within a
company's central research organization. The research provides strong support for the
hypothesis that rigorously struetured production stvle management is inappropriate for
Ré&D projects. The study results also provide valuable knowledge for making
sipnificant improvements in the management of R&D projects, The results indicate
that striactured management practices and innovation are in tension. The appropriate
level of management practices is inversely related 1o the level of innovanon desired.
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1 Introduction and Summary

The subject area for this dissertation is the Management of Research and
Development (R&D) Projecrs. The research question that [ addressed is W
Management Practices are Appropriate for the Research and Development {R&D)
Frofect. The focus of the study was to determine the effect of structured management
practices at the level of the individual Research and Development (R&D) Project. Of
particular interest was the effect of these Structured Management Practices on the
imnovation and productivity of the R&D Project.

Sub-guestions that were addressed are:

+ How are appropriate management practices different between R&D projects

and production programs?

o How do rigorowsly structured management practices affect innovation at the

Ré&D project level?

1.1 Research Methodology

A two-part approach, a case study followed by a widely distributed survey was
used to investigate the effect of management practices on innovation and performance
at the level of the individual R&D project, The case stidy and the survey both

imvolved the R&D projects of a single company. The case study used the position of



an inside-observer to gather information from a small but diverse group of R&D
prajects. The survey involved sending a questionnaire to 500 technical leads and
praject managers in the research organization of the same company and then analyzing
the responses. The in-depth knowledge gained from the case study provided a strong
base from which to evaluate the survey respenses. The large target population of the
survey compensated for the size Imitations of the case study.

An extensive literature search of related research supported both the basic
premise of my proposed study and also supported the conclusion that this was an

orginal eftort.

1.2 Summary of Results

The research provided strong support for my hypothesis that ngorously
structured production stvle management is inappropriate for R&D projects. Structured
managerment practices and innovation are in tension, you can have one or the other,
bt not a full measure of both, The appropriate level of management practices is
inversely related to the level of innovation desired. The study resulis also provide
valuable knowledge for making significant improvements in the management of R&D

projects.



2 Background

The area of this research 15 the Monagement of Research and Development
(RAEDY Projecis and the specific topie of my research s the appropriateness of using
highly structured management practices on R&D projects. The central reasons for
conducting research on this subject are:
o  Research & Development Projects are important to both individual
companies and to the United States.
# The management of R&D projects is undergoing significant changes,
The effects of these changes are not fully understood,
e [ am personally interested in improving the management of R&D
projects and specifically in the effect of that structured management

practices have on the innovation of R&D projects.

2.1 Importance of Research

This research is important because it is critical thar U3, high-technology
companies are both innovation and profitable and vet there are few real-world
companies that can sever as models of how to be both innovative and profitable. The

collapse of the entire “dot.com™ indusiry points to the folly of innovation without



profits. However, the lack of innovation is just as fatal, as is clearly shown by the
demise of the 1.5, home electronic {non-computers) manufaciurers,

hany prior research studies {s=e literature research, Section 3.0 examined
various factors at the macro level of countries, entire industrizs, or individual
companies. Many of these macro studies looked at the relationship between the total
resources expended on R&D by a company and a company's profits. There are also
sludies on the relationship between the 1otal resources expended on R&D by countries
{or regions) and the growth of income in those countries {or regions). However, this
study proposes to ook at management and imnovation at a miero-level, al the level of
individual R&D projects. Some R&ED projects work well, they mature valuable
technology or innovative new products; but many R&ED projects fail because of poor

management and / or because of the lack of innovation.

2.2 R&D Project Environment

This research is focused on the Management of Research and Developmend at
the micro or individual project level. By Research and Development (R&D) projects,
I mean those entities formed by a company to discover and create new technologies,
processes, and products. R&D project management is responsible for the day-to-day
decisions aboul how the resources — funds, people, equipment, and time — that are
allocated 1o the project are expended. However, the goal of all R&D projects is

innovation - the creation of valuable and new products and processes,
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The typical structure of a larpe high-tech US company is shown in Figure 2-1.
The business units manufacture the current products that the company sells to make
the profits. While the research group is responsible for discovering and developmg
the new technologies and products that the company needs so that it can continue m
business, The upper management (headguarters organization) directs the activities of
supporting business units and research groups, Upper management is also responsible
for providing the resources that each R&LD project needs and they are responsible for

providing an environment that is condugive to discovery and innovation,

Figure 2-1 Typical Company Management Structure

The management of a typical large company has competing goals. First, they
are responsible to the owners 1o make a profit. Second, to continue to make a profit,
they must also invest company resources including profits to create new products.

There 15 a broad movement within all ULS, mdustries to increase profits and
shareholder value, The US high technology indusiry in particular is undergoing

tremendons change — reorganizations, takeovers, mergers, downsizing, rightsizing,



vertical integration, out sourcing, ete. There is a greater emphasis on meeting
financial goals. Product lines are judged and often terminated based on their projected
ROMNA {Return on Met Assets) and TR (Internal Rate of Return}. All of these
changes have lead companies and business schools to see management practices as a
way to increased productivity, quality. and company profits.

Many companies create structured management practices with the goal of
inereasing the profits of their business groups and production programs,  For most
companies, these structured management practices have been successful when applied
1o production programs — they reduce waste and increased profits. The also make it
easier for upper management to review subordinate programs. As a result, many
companies have established highly structured and standardized management practices:
and have deployed them across all their business units and production programs. The
production programs are evaluated for their adherence to these structured management
practices and to their use of the management practices versus company standards,

The same market and environment forces have also brought increased scrutiny
for R&D projects (Ford and Ryan 1996). However, there is no immediate return from
R&D projects; many projects take five to ten vears from the start of the basic research
to the delivery of a new product to the customer. Companies not only wait vears for a
retumn on their E&D mvestment, but many B&D projects fail to create anything of
value, Inan attempt to improve the performance of their R&D organizations, many
companies are starting 1o deploy the management practices that were successiul with

their production programs, to their research orpanizations and projects. While



improving the productivity of research and development 1s an objective for
management in high technology companies, it is unelear what the effect on innovation
iz when the management practices that are used to increase productivity in
manufacturing and in service industries are applied 1o R&D projects.

There is also an increased recognition that high-tech companies depend on the
innovatien of their R&D organizations to create and transfer to their business units’
marketable technologies and products. Upper-level management. including CEOs, are
pushing for increased innovation from their R&D organizations (Seil 2003),  Thus,
manazement must balance the push for short-term profits with the need for long-term

investmenl in research.

2.3 Personal Interest

I have both significant mterest in and personal experience with the
monagement of R&ED projects. It is the existence of the need and challenge of these
competing goals of simultaneously increasing both profits and innovation that make
this research a subject of great personal interest. How do you make R&D projects
more productive without destroying the innovation process that was the initial reason
for forming the R&D project? [ want to understand what management practices are
appropriate for R&D projects and on what program phase or time basis they should be
used. The objective of my research was (o provide answers io these guestions so that

R&DD projects can be both productive and innovation.



Two additional reasons for choosing this research area and question was first
my literature search {Section 3) discovered little prior research and second | had
access to the required information and sources. A common set of management
practices was being deploved across the R&D projects of a large high-technology
company and the deplovment timehine for the management practices was sufficiently
short to make the study of the effect on project innovation and performance practical.
Mot only were there a large number of R&D projects from which to gather the needed
data, but [ also had first-hand observation of the effect of the practices as the formal
management practices were applied w the management of a small but diverse group of
R&D projects. These personal observations provided the foundation for the
development of a survey instrument that was sent to the other R&D projects within the
company. Selection of this topic allows me to combine my own observations and

knowledge of the management of R&D projects and the results of this new research.



3 Related Theories and Research

There were two objective of my search for supporting theories and prior
research: the first was to insure that my proposed research was an original subject and
the second was to determine if it was a sufficiently widespread problem to be worthy
of research.

[ concluded from my search for supporting theories and prior research that the
management of R&D projects s a subject of both much interest and much debate.
Iany other researchers were investigating R& D management, innovaiion, and the
interaction of new processes and organizations. The problem of how to manage R&D
was widespread with support both for and against using structured management
practices. They were several theories that interacted with the topic of R&D
management and with my research guestion.

1 was also pleased w note that while many ol the papers support my own initial
observations conceming Ré&D management, no one has performed a stedy similar to
the one I plan to perform. There was also support for my proposed methodology of

using a both a case study and a survey.
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3.1 Prior Research on Topic

My search for prior research on my topic was divided into two areas: “subject
matter experts” {these were people who were recognized within the company as
experts in the areas of R&D management or management practices) and published
literature. T was interested in whether other researchers though that this was an area
for productive research and whether my research topic was original,

[ discussed my topic and question with five “subject matters experts”™ that are
involved with either technology inmovation, the transfer of technologies from R&D
organizations to business or production units, or with the deplovment of management
praclices 1o production programs and R&D projects. While they all were able to
provide insights to the individual elements, they knew of no prior analysis of my
research question.

My literature search covered several topics: R&D Management, R&D
Productivity, Leadershap, Innovation, and Complex and Adaptive Organizations,
While I was able to find many good documents, T did not find any source that analvzed
the interactions between struciured management practices and innovation at the level
of the individual project. Many of the sources discussed ways to measure productivity
or the need to align E.&D to the company’s business strategy. Most of the sources
dealt with R&D productivity at the macro-level by studving the differences among
companies. For example one paper discussed the effect of differences in R&D
arganizational and structural characteristics among pharmaceutical companies on the

productivity of their R&D projects {Kamath 1996). Three sources found problems
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between the movement to align R&D to business strategy and the drive for creativity

and innovation,

3.2 Support for Structured Management Practices

This category of literature helped me to understand the reasoning behind the
mavement to apply structored management prachices o R&D projects,

Several authors discussed the relative merits of centralized versus distributed
R&D organizations (Francis 1984; Ginn and Rubenstein 1986; Larson and Gobeli
1991; Kamath 1996; Kapsales 1997} They alse discussed how to make R&D projects
maore responsive o the needs of the production divisions. Several sources made the
case to align R&D closer to company strategies. to the business units, and to use
market pull to set priorities (Knott 1996; Meyers and Rosenbloom 1996; Purdon 1996,
Takahashi 1997}, The problems of transiting technology from the R&D organization
to the production units was an area of extensive research (Ginn and Rubenstein 1986).
There were sources advocating central management strategies (resource and portfolie
management} to increase R&D productivity and there were also suggestions for
integrating R&D projects with businesses units (Hildebrand 1995; McGrath 200:4).
Tapping a wider range of research, a closer alignment with business and ¢ustomer
needs were discussed as advantages of out-sourcing basic research {Ford and Ryan
1996; Florida and Branscomb 1998; De Propris 2002; Edler. Meyver-Krahmer et al.
2002; Duke 2004). One Size Does Not Fit Al Projects discussed how the degree of

required technelogy and complexity directly drives the need for greater structured
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management practices (Shenhar 20013 This study by Shenhar was very helpful 1o my
research in that it added reguired technology and complexity wo the relationship
berween structured management practices and the performance of development and
production programs. There were also sources advocating a greater use of
communication, monitoring, control, and other management practices (Livanage and
Greenfield 1999; Nomie and Walker 2004). And there was a source that discussed
how arganization sirectures and management systems can be employved to support the

emplovment of project management practices (Kendra and Taplin 2004},

3.3 Against Structured Management and for Innovation

The theories and studies in this area by others provided the foundation
supporting my own belief of the tension between structured management practices and
innovation and were a central element to providing the foundation for my own
research, These supporting studies make the point that in trving to make R&D more
productive i 15 possible to destroy innovation,

Making R&D More Effecrive ar Westinghouse, noted that the constant financial
control associated with today”s business climate; the third generation management
approach to the selection of projects based on risk, refurn, competitive position and
market impact; and the movement to lie R&D closer 1o business units can all be
destructive to innovation and techmical success (Foster 1996). The pressure to

increase profits is fierce and managers” efforts at cutting costs are often shortsighted



and can have unintended negative effects on innovation and nsk taking (Hymowitz
2005).

The Customer for R&D is Ahwavs Wrong, " The current fad of corporate
management, taking a short-term view and distributing R&D assets to operating
divisions. iz like a farm investor who is interested only in harvesting and will not
invest in planting --—-- we know what happened to that farmer. That farmer—ends up

with no crop and no harvest.” (Frosch 1996)  This book also noted that:

o Production Divisions and the supporting R&D organizations
are on different time scales.

o Tosuck wp the entive R&ED effort info dav-fto-day business is io
deseray the possibility of new business,

«  To be innovative and productive the RE&D project must be
capable af connecting oll kinds of Inowledge and muse be able
rer think abou the furure,

o i measuring productivity

o Fou cammet measure the future
o Yo cannot guantify the value of single B&D profects

o [RRof R&D at GM war about 70%. Many projects are failures

but a few are a big success.

Mlany studies suggest that structured management and high levels of
innovation cannot co-exist,. Sources also advocated moving from traditional to more
imaginative management practices in order to foster innovation (Single and Spurgeon
1996; St Germain 1997; McAdam and Keogh 20040, Several companies recognized
this tension and created special organizations and processes (Foster 1996). For
example, the 3M Corporation allocates some of their R&D funds directly to their
researchers to be used solely at the direction of the researcher, with no management
oversight, Merox created new innovation processes and the Technology Enterprise

(Loutfy and Belkhir 20013, Boesing has created the “Chaimman’™s Innovative Initiative™
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to remove high-potential startup programs from their normal management oversight
(Seil 2003).

Ome source discussed the recent trends in restructuring R&D organizations and
the affect on management practices {Brockhoff, Koch et al. 1997} A second source
discussed the advantage of the central R& D organization in generating innovative
products (Chester 1997}, Moreover, a third source discussed the problems with
outsourcing research (Fichman and Kemerer 1999). Companies that used technology
pusi, rather than customer pull, were cited as producing radical product innovation
{Salavou and Lioukas 2003}, Another source discussed how some mature companies
lose their innovative spirit, but how other mature companies stayed innovative
{Buckler 1997, Two source discussed the nead for long term (fen-vear) planning 1o
foster innovation and the need to overcome management obstacles (Hollins 2000;
Topalian 20007, In addition, the processes and practices that several companies used
to foster innovation was the subject of considerable research (Hargadon and Sutton
1997; Garmer 2000; Lapierre and Giroux 2003), Several sources discussed the
importance of innovation to the health of both companies and countries (Znaiden
1996 Yaies and Skarzynski 1999; Vence, Guntin et al. 2000 Jetfount and Pratt 2002;

Fachariadis 2003 Schneider 2004).

3.4 For Productivity and Innovation

This area of prior research is important to my own research because it

discuzses what management can do to increase R&D productivity and innovalion,
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The most relevant report was Wy Some R&eD Organizations are More
Productive Than Crhers (Bean 1993), A measure for productivity was developed and
used to determine the seven factors that most affect R&D productivity. The seven

factors were:

o The greater the intensity (the lavger the share of resources
sperd on R&D) the grearer the growih in B&D productiviey will
be at the company.

The greater the level of basic and applied research the greater
the growih of the compary.

o The longer the plavning and review cyvcle the grearer the
growih,. The most produciive firms had 4-6 year planning and
23 vear review cycles.

& The greater o company s emphasis on exfernal sources af
knowledge the greater the growih,

o The higher the expectations jor 8&D comtriburions ihe grearer
fhe growih the company will experience

&« The greater the complexity in the R&D organization the lower
the geovch will be in RED productivity. Specifically the
grearer the percentage of R&ED carvied owl in business unifs
(versus cemral labs) the Tower the growih.

o The greaier the percelved imporiance of government regulaiory
requiremenis g g foctor in B&D profect selection, the lower
tie growth, (R&ED can't be reactive. )

Bean also developed the relationships between different types of R&D and the
productivity n a company”’s R&D as shown in Figure 3-1. Bean concluded that basic
research contritnmes the most 1o R&D productivity. As discussed in the next section
on methodology, these definitions for different types of R&1D was used o categorize

R&D projects.



