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ORGANIZATION FORM AND NEW PRODUCT INNOVATION SUCCESS:
THE PARTICULAR CASE OF MATRIX DESIGNS

Abstract

-

There are different stages to the new product innovation
érocess énd at the different stages different organizational
forms serve the procéss best. This article breaks out the
aspects of the new product innovation process that are most
successfully achieved tbrdugh function, product and matrix
forms. Recent empirical and clinical evidence suggests that
matrix organization serves the new product innovation process
best in the area of successfully implementing new products
within the organization's boundaries. Some hypotheses that
might account for this success are developed. They refer (1)
to the role of the project manager as product champion, and
(2) to the structure of the matrix design that simultaneously

offers scale economies and a tight product/project focus,’



ORGANIZATIONAL FORM AND NEW PRODUCT INNOVATION SUCCESS:
THE PARTICULAR CASE OF MATRIX DESIGNS

Current concepts of organization theory suggest that there are many
factors that determine the best organizational structure. We no longer
believe in a universal "one best way" of organizing. However, there isn't
total consensus on exactly what determines the best organization form for a
particular firm or institution. Organizations heavily involved with
research and development of new products have faced this kind of question
often. Is traditional functional or specialist organization the best way to
organize for research and development? Does the organization get a more
directed product and market focus from a product or project type of organiza-
tion? Can you finesse the problem and get the best of both worlds with a
matrix organization design? Are there different alternatives: for example,
'team' or 'ad-hoc' or 'collateral' or 'free-form' or other structural

arrangements that are particularly conducive to new product development

situations?

This article addresses the issue of structural organizational-
arrangements tpat contribute to innovation. It is directed at bringing
recent contingency approaches to organization theorizing into the innova-
tion process by suggesting that different organizational forms may be more
appropriatg at different stages in the new product innovation process. 1In
particular, this article examines recent clinical1 and empirical2 work
that point to a very intriguing relationship, an apparent high correlation
between matrix organization designs and very high rates of new

product innovation, and attempts to explain that relationship.
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Organizational Factors that Influence Innovation

There is considerable literature that examines the factors that
influence successful innovation.3 Market responsiveness, effective research
and development management, good project selection and evaluationvtec;;iques,
appropriate use of outside technology, good fit between company strategy and
product mix, and after sales service and user education are some of the
"non~organizational"” factors that have been identified. Some classic
innovation studies4 rank organizational items below marketing or technological
factors in accounting for successful innovation. Nevertheless, in sheer

numbers, a preponderate portion of the factors that have been identified in

the literature appear to be partially or unequivocally "organizational" omes.

Table 1 is a list of factors that have been identified in either
empirical studies or innovation literature reviews as organizational in
nature. The focus of this paper is on one specific set of those factors:

organizational structure factors.

Table 1 About Here

Several different structural factors have been singled out as
independent variables which cause or facilitate innovation. For example

several researchers have pointed to the importance of good organizational

linkages, either between marketing and'reseérch and development or

between the different phases of innovation, and/or across different

_functional groups. Some researchers have suggested that an organically
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structured management is most conducive to adoption of new ideas and

products. Others point to the importance of good teamwork. Still others

to project autonomy. Since this article examines the effects of one

increasingly popular but quite4comp1ex organizational structural design,
matrix organizationg, on one particular type of innovation, new product
innovation, it necessarily concerns itself with all the above factors; but
other key organizational ones such as climate, communications, and collabo-
ration (see Table 1) are not discounted in the analysis. The discussion is

an exploratory one, and of a hypotheses generation nature.

New Product Innovation Success and the Level of Analysis

New product innov#tion success can mean technical success, commercial
success or economic success.IO Since the focus of this article is on
organizational arréngements, technical comes closest to serving as the
criterion that defines successful new product innovation. If commercial
succeés were the criterion, the marketing factors mentioned earlier, some
of which are downstream in the innovation process, would be a necessary
concern of the research. In similar fashion, risk propensities, rates of
return and strategic factors would enter into considerations of new

product innovation based on economic success.

The meaning of technical success, as used here, is a little broader
than the term suggests. A large number of new product ideas and prototypes
expire due to factors within the organization itself, factors ranging from

resistance to change and "not-invented-here" beliefs to excessive time
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delays and poor-inter-unit coordination; in effect, some of the factors
described in Table 1. Hence technical success is taken to mean that the
product has met its desired specifications and has secured the organizational
support, involvement and readiness -— physical as well as psychological —-

to proceed to the commercialization stages.

Most empirical studies of industrial innovation are conducted at the
level of a "project”". In these cases, for most purposes of analysis, project
is equivalent to a "product" level of analysis. In innovation research,
other researchers work at the level of the individual or team,ll the level
of the industrylz, and even at an inter-organizational level.13 There is
a surpfisingly limited amount of research at the level of the organization
itself, which would be the appropriate level of anmalysis for this study.

This is disconcerting for research that purports tq relate a particular
organizational form with its success or lack of it in the innovation of new
products. As a result, in thié article, we must often call on product and

project level research to make the case for organizational level relationships.

A Contingency Approach to New Product Innovation

During its life cycle, a product passes through different étages of
development. One generally accepted model of the product life cycle com—
prises the following stagés: introduction, growth, maturity, saturatiom,
decline.l4 At each of these stages different demands are placed on the
organization for type and quantity of resources and ﬁor type of coordination
within and between different departments.15 Our subject of interest is new

product innovation, i.e., the process that leads to the first of the product
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life cycle stages, namely introduction. That process is itself a multi-

stage activity. Idea-generation, technical gatekeeping, problem-solving,
product development, product championing, project or program or team
management and occasionally even market testing are among the stages or

functions or steps or decisions involved in the new product innovation

16
process.

The contingency notion of new product innovation proposed here can
be introduced with the following statement: for some of the processes or
fﬁnctions that make up the new product innovation process, functional or
specialist organization is tye most appropriate arrangement (e.g., for
idea-generation or technical gatekeeping); for others, product organization
is best (e.g., product development, market testing); for still others, matrix
organizational arrangements are best (e.g., prodgct championing, project
manégeﬁent). Table 2 describes the strengths and weaknesses of each of these
forms. Calling‘ on the literature for support, the strené ths and weaknesses
of Table 2 can be elaborated to put substance behind the case for using

contingency approaches to structural arrangements for new product innovation.

Table 2 About Here

Limited structure and wide span of control, informal communications
and lateral relationships tend to characterize most R&D organizations.l7
Despite these '"organic" arrangements, what structure .there is in most R&D

organizations is arranged by specialist groupings, i.e., by division of labor

principles. These functional organizational forms are anomalies in purely
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theoretical terms. The basic structure is bureaucratic, but they don't

‘ /
practise most of the classical theorists' rules and procedures. In attempt-
ing to account for these anomalies, a better understanding of the main

features of functional fdrms becomes evident. -

Specialists are grouped together to gain scale economies and to
develop a critical mass of competence in a particular expertise. The scale
economies result from shared ways of functioning and thinking, a common
knowledge and language base, shared goals and facilities, etc. The critical
mass resulting from sﬁecialiét grouping is necessary to bring to bear all
the extant knowledge in the area of the specialist field and still have
resources left to reach.out beyond the boundaries of that knowledge to
,infusg fresh perspectives and develop new insights. This way of working
is facilitated by reducing the barriers to communication between specialisfs,
by openl} exchanging ideas, challenging concepts and communicating freely.
The process.tends to be constrained by too much specific direction or
control. Uncertain concepts are difficult to transfer and to share. Paper-
work, rules, and structural arrangements‘that demand specificity make it
difficult to work with uncertain and complex ideas or technologies that
are necessarily so because they are at the leading edge of ideas or at the

state-of-the-art technologies.

Project organization is goal directed. The mandate of a project or
product group (or team program) is usually clear and circumscribed. Cost,
schedule and performance parameters are defined and even when the mission is

more broadly stated, e.g., to implement applications of a particular tech-

nology, it still has a higher degree of specificity than many of the more
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diffuse goals of functional forms of organizationm.

Project organization is charaéterized by control. In the super-
ordinate form of the boss as project or product manager, in the netwogy
methods of controlling events (PERT, critical path), in the physical
proximity of team membgrs are all the elements of tight control.18 Project
organization pulls together the differentiated inputs of members with
different specialistlbackgrounds and concentrates on coordination, control
and clear tasks to integrate the differences and respond effectively.
Because perspectives and orientations of the team members are different,
the project manager can't call on a common culture to effect coordinationm,
as in the case of functional organization. Rather, the controls mentioned
above and a variety of processes are used: consensual decision-making,

group problem—-solving, conflict management and team-building skills, etc.

Matrix organization is designed to have the best of both project and
function#l worlds. It overcomes the weakness of poor task responsiveness
on the part of functional organization by channelling the knowledge of the
specialists through project and program teams. It 6vercomes the weakness
of limited long term specialist competence development on the part of the
project organization by keeping specialists closely conﬁected to functional
homes. The features of function and of project forms are maintained, but
at the price of increased complexity in the managerial and coordinating '
roles, by extensive lateral communication demands that can overload an
unprepared organization, and by demanding complex and difficult to learn new

behaviors from two-boss persons and matrix managers.l9
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Matrix organization designs accommodate the phased aspect of develop-
mental cycles very well. As projects work through different stages (idea
generation, creation, prototype development, product development, tooling,
production, testing) the required specialist resources can be called':pon
and released as appropriate. There is a functional home that operates like
a large inventory department, making human material available when needed
and taking up the slack when not needed. Projects aren't forced to use
inappropriate resources because they are available and not easily disposed
of, nor do they have to agonize too much over the psychological and

emotional costs of resources that are expendable at the end of the particular

project work.

A similar kind of release from major disruption is offered to the
organization as a whole by the matrix design because it easily adopts the
morphogenic properties of adding and eliminating new projects as needed.20
New projects and programs are created énd 0ld ones dismantled and new

functional specialties are added without major, and frequently psychologically

traumatic, reorganization. Matrix designs are flexible.

As a final featﬁre, we can point to the matrix design's adaptability
to environmental change. More people straddle the organization's boundaries
with its different environments than is the case with the function or
groject forms. In functional forms, the specialist managers monitor the
specialist environments while top management interfaées with the client or
customér or market groups. In project or product fofms, the project or

product managers face these latter comstituencies and coordinated specialist
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environmental interaction is often poorly performed. Hence matrix organiza-

tion designs exhibit superior open systems characteristics.21

Having reviewed the features each of the function, product and-matrix
forms brings to the new product innovation process, we can venture into some
summary statements. Functional forms are best for developing creative but
generalized excellence in specialist areas, for advanéing and maintaining
the state—-of-the-art in technology or sﬁecialist areas, for developing
competence.in a specialist area. Project or product forms are best for
developing a particular solution to a particular problem. They provide
specific focus and direction, in contrast with functional forms which are
more effective in generalized situatioms. fight integration of different
inputs and responsiveness to external demands are part of £he project/product
strength of providing a focussed effort. Matrix forms are flexible. They
can achieve the benefits of varied resources and not be obstructed by the
differentiated sub-goals of the variety of units in a complex organization.
Matrix can cope with many simultaneous activities in different stages of |

development and is adaptable to environmental change.

There is a limited amount of empirical evidence to support some of
the statements made above. Marquis studied 37 projects in the aerospace
sector.22 Within the sample, he identified four different organizational
forms used to carry out these projects: function, project, and two versioms
of matrix - one with small project teams and large functional areas and
the other with the opposite combination. Of the four, the matrix combina-

tion of small project teams with large functional units was significantly

more successful than the other forms in achieving technical success. It
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was, for example, even more successful than functional organization in
achieving the projects' technical missions. Marquis explained the
unexpected outcomes as follows:

The superior technical performance of projects with a -~
functional organization was a surprise. For the last few
years it has been assumed that the close coordination of all
work, as is characteristic of the project type of manage-
ment, would lead to technical excellence. But apparently,
the close and constant communication with the other experts
in one's area, and with one's functional manager, more than
compensates for the loss of good interfunctional communicationm,

which is the purpose of the project organization.23

A study of some 100 projects by Jermakowicz came to some similar
conclusions. The 100 projects were divided across seven organizational forms
ranging from pure functional through to pure project with matrix in the
middle and several staff-line combinations in between. Jermacowicz identi-
fied two outcome variables: "number of new products introduced in the
organizational system" and "originality of new products". The author's

own words explain the "curious interrelationships" observed:

" [The investigations] show that the matrix structure
provides the highest implementation rate, and the highest
level of originality is provided by the pure project structure.
Moving from the pure line production structure towards matrix
structure both the number of projécts implemented and origi-

nality increases; after passing the matrix structure [on an
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»ordinate that runs from line to project] the number of imple-
mentations decreases, while their orizinality continues to
increase. A gap appears between the increasing quality of

concepts and the number of projects im.plemented.24

Restated, Jermakowicz found that of the three major forms he studied,
(although he actually studied a spectrum ranging from function through
matrix to project), matrix was most effective at ensuring the implementa-
tion or introduction of new products into the organization while project
organization yielded the most creative solutiomns. His results for the
project form agree with the traditional expectation, as Marquis states it
above. The close coordination in a project grouping and the good fit
achieved between the task performed and the project's proximity to the
client or market ensure not only high cost and schedule performance but

also creative: excellence. Matrix, however, does a superior job in seeing

that new products are "introduced in the organizational system".

Marquis claims that technical success is best achieved in a matrix
with a strong functional content. If 'technical success' is equivalent to
'new products introduced in the organizational system', the studies concur.
The earlier comments on the definition of technical success suggeéts that

these two dependent variables are very likely being used similarly.

The empirical evidence is limited, but given the conceptual rationale
and this limited evidence, it seems reasonable to suggest that the organiza-
tional form most conducive to new product innovation‘depends on the stage

in the new product innovation process. Interestingly, the organizational
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arrangements of many organizations involved with new product development
confirm this conclusion; i.e., demonstrate that many organizations achieved
this learning intuitively and have long implemented it via their own organiza-
tional arrangements. Hence before matrix designs were well known, many a
high technology firm had its new products pass throughfdistiﬁbt R&D, -product
development and product engineering phases (or equivalent departments) before
becohing final products for production. Many firms still use this process
which follows a pattern of organic organization to increasingly focussed
organization. The product engineering stage is comnsidered an integrative
one25 operating much as we might expect two-boss persons to function in a

matrix organization design.

The empirical studies and the clinical evidence coalesce around the
relationship between matrix organization designs and new product innovation.'
Is there a causal connection whereby matrix stimulates new product innovation?
Is it as a result of the difficulties associated with implementing new ideas
that an organization adopts a matrix design? Causality aside, are there
specific explanations apart from the previously cited benefits of matrix

organization that explain the relationship?

Product Champions andllnnoﬁation in Matrix Organization

One of the key benefi;s of matrix organization design is that it
creates many "mini-general managers".26 In this capacity, the product or
project or business area managers are not unlike the chief executive officer
because total responsibility for the particular task'is theirs and theirs

alone. They have a generalist orientation that no functional manager has,
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irrespective of how important that functional area may be to the organiza-
tion. Each mini-general manager is responsible for something "whole": a
business area or a technology or a project or a product or a task or an
idea. Each is a kind of entrepreneur operating within the confines of the

larger organization.

As mini-general managers they are measured on their degree of achieve-
ment in making their particular activity succeed along whatever might be
its relevent dimensions of success. They take on a "product champion" role27
and manoeuvre and manipulate the particular activity through all the possible
obstacles it is likely to encounter in the organization: 1low priority,
inadequate resources, resista&?e alongba variety of dimensions, early
failures, redesigns, changes in épecifications, low acceptance, competitive
pressures from other activities, poor communications, unsatisfactory
collaboration and coordination, etc. The combinétion of an evaluation system
that incites them to be aggressive product champions coupled with an open
reporting system that, intentionally or otherwise, puts their performance
on display in competition with the performance of every other product
champion or mini-general manager in front of the entire organization is a
powerful set of factors for assuring that they will confront and reduce the
organizational obstacles in the way of the technical success of their
(new product) activity. While pure project organization forms also emphasize
the product champion role, matrix organizations exaggerate the competitive
aspect and throw the project managers into the heavy political role of
negotiating with functional managers for the resourc;s to accomplish their

tasks.
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Jerv1328 has studied the characteristics of the "E;oduct champions"
in the SAPPHO studie529 and broken the role down into technical innovators,
innovation managers, chief executivesand produgt champions where the latter
are people who contribute to the innovation %ctivity but don't necessarily
have managerial responsibility. His term "innovation manager" which he
defines as "The individual who was actually responsible within the management

t"30 comes

structure for the overall ﬁrogress of the innovation projec
ciosest to the concept of project or product manager used here. Jervis
found innévation managers associated with most of the successful innovations
in the SAPPHO studies. His concluding comments are important explanations
for maﬁrix organization's apparent high correlation with new product
innovation:
Whén technology transfer from an external source is

involved, effective contact between the egternal Technical

Innovator and the innovating firm appears crucial, and

transfer of beople seems an important method of overcoming

barriers to success.31

This, in fact, is what matrix design accomplishes. Functional
organization serves as the external source for the project/product team and
technology transfer takes place effeétively via the two-boss person. The
coupling between project/product and the functions is tight but the project
manager is still left with freedom ﬁo interact with the outside, the users

and the markets; interactions considered crucial to innovation success.32

I conducted open ended interviews with 14 managers in a matrix

organization with a record of high success in new product innovation over
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the last five years.33 The sample was a mixture of product and project
managers, their bosses, some functi;;al bosses, the CEO and two intermal
consultants charged with new product innovation activities. A content
analysis of the interviews identified individual characteristics as the most
important category of issues related to successful immovation. This
category included risk-taking propensities, technical,knowledge,34 and
creative, coﬁmitted and dedicated people. Two other categories that
dominated the interviews were climate issues (atmosphere supportive of
innovation, good internal communications and organized_efforts to foster
creativity) and external relationships (with customers, with the market-
place and with others such as‘gove:nment and professionals). Additional
items such as autonomy for the project and a tendency for project

personnel to have a short-term orientation35 which worked against successful,

innovation were also frequently cited.

This leads to several hypothesis related to the role of product
champion or project managers in the relationship between matrix organiza-

tion and new product innovation:

H1A: The high rate of new product innovation in matrix organi-
zations is directly related to the existence of product
champions (project managers) whose projects are tightly

coupled to the functional departments.

H1B: Matrix organizations invite higher political (risk-
taking) and competitive behaviors from pfoduct champions

than do either project or functiomal forms.
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H1C: The perspective of product champions in matrix organiza-
tions will be more generalist (or broader based or diverse)
than will that of their counterparts in functional forms

of organization (e.g., technical innovators). -~

Hypothesis Hl1A refers to the fact that projects in a matrix are more
closely coupled to the functional groups than they would tend to be under
project/product organization. This is what leads to the negotiation
behavior suggested in HlB. Hypothesis H1C refers to the "mini-general
manager' role of project managers; but they are not necessarily more
generalist than project managers in project/product organization forms and,

in fact, might be less so.

.Rationalization and Innovation: The Benefits of Matrix Organization

Functional organization offers efficiency, scale economies and high
technical perfofmance. Project organization offers high marketplace
responsiveness and excellent coordinating characteristics. Matrix organiza-
tion designs allow project or.productAor business area units to gain the
economies of scale or rationalization of the functional side of the
organization while still maintaining the autonomy, organic characteristics
and coordinating capacity to manage innovative activities successfully

within the boundaries of the larger organizationms.

The ability to draw upon the functional skills of the rest of the
organization increases the probability of success for the product because:

(1) the unit has access to but is not forced to utilize all of a set of
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well-honed skills; (2) the diverse skills, if properly coordinated, can
bring creative problem-solving perspectives to product problems;36 (3) the
link back to the functional organizations via product unit members increases
the probability of successful cooperation from the different functiomal

units, linkages considered important to successful innovation.37

... Many studies have pointed to the importance of organic organization
to successful innovation.38 The structure of the small, semi-autonomous
project or product or business area tends to be organic both in structure
and in beha§ior. This is in part because it is small and in part because
good communication depends upon the uniqu; input of each member such that
authority is knowledge-~based rather than position-based. It also comes
about because most unit members are two-boss persons over whom authority

is shared and whose cooperation must be solicited rather than decreed.

Apart from organic organization of the product or project, autonomy
for the unit is also considered a characteristic of successful innovation.39
Project or product groupé are usually given total task respomnsibility and
budgeting authority ghat allows them to buy resources inside the organiza-
tion or outside of it.40 This control over reséurces is one of the most
powerful levers an organizational unit can have to ensure itself freedom

and autonomy within the larger organizational framework.

The literature from venture management research also supports the
4
importance of autonomy to new product/business innovation, 1 and autonomy
is a concept (1) built into the "product team" structure that has been so

successful in generating new products and businesses for 3M42 and
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(2) incorporated in the "product-customer centers" that have been equally
successful at Texas Instruments.43 It was also one of the factors cited in

the above mentioned interview survey in a matrix organization.

-

This suggests a line of thinking akin to the suggestion Peterson
made a while back with respect to new venture organization which "enjoys
the bést advantage of two business worlds: the incentive and independence
of the small entrepreneur and the resources of dollars, experienced people

45 In contrast to new venture

and facilities found in the large corporation."
forms, matrix designs are called for when the degree of coupling must be
tight between the préject/product focus and the functional skills in the
organization. This has always been the case for high technology sectors but
has increasingly become so for many other sectors.46‘ The increasing rate

of change and complexity in organizational euvironmenté has mﬁde matrix

designs attractive to many industries where new venture forms might previously

have sufficed.

This discussion leads to a second set of hypothesis to account for

the new product innovation - matrix organization correlation:

H2A: The high rate of successful new product innovation inv
matrix organizations is directly related to the autonomy
of the project team and inversely related to its size
and strﬁctﬁre (i.e., directly related to its "organic"
organization).

H2B: The high>rate of successful new product'innovation in
matrix organizations is a function of the ease of access

the project team has to a variety of functiomal skills.
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Hypothesis H2A suggests that project teams will be small, autonomous
and organically structured in a matrix organization. Under project organiza-
tion autonomy will exist, but size will tend to be larger to self-contain
necessary resources, and structure, while flat, will not be as low aéQin

4
matrix because the essence of project organization is control. 7

Matrix is differentiated from project organization in hypothesis H2B
by the way the matrix project teams maintain access to the functional depart-
ments through tightly coupled two-boss managers. Project and product

-organization would tend to have more control over functional representatives.

Summary

There are different stages to the new product iInnovation process and
at the different stages different organizational forms serve the process
best. Functional forms are best for developing creative but generalized
excellence in specialist or technical areas and for advancing and maintain-
ing the state-of-the-art in particular specialist activities. Project or
product forms are best at providing a specific focus and direction. They
are also effective in securing close cross-functional coordination and a
good fit with the extérnal customer enviromment. There is increasing
evidence that at the stages involved with the successful development of new

products within the organization itself, matrix organization serves best.

Two sets of concepts are advanced to explain why this relationship
between matrix and new product innovation exists. One refers to the

characteristics of the product champion as an individual operating in a
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complex, tightly coupled network. The other set of concepts is structural
and deals with the project/product team's ability to maintain autonomy and
small size while still retaining access to the efficient functional resources

of the organization.

-
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Table 1

Major Organizational Factors in New Product Innovation

Communications, Collaboration and Information Flows 3 .

Good Communication Linkages

- between team members (interpersonal processes)

- across functional units, particularly R& and marketing
- between innovative phases

- between innovators and users and other outside sources
- across group boundaries

- between inventors and project groups

- between strategy and R&D/technology profile

Information Flows

- about market characteristics
- coordinated by technological gatekeepers

Management Style and Organization§1 Climate ©

organic management to encourage adoption
innovation depends on risk attitudes.

mutual trust -

innovation catalyst '

top management receptive to new ideas
encourage technical experimentation

senior individuals responsible for innovation.

Organizational Structure

project vs. functional vs. matrix tradeoffs

degree of project leader authority

excessive project team structuring related to failure
organizational 'fit' necessary.

8

Other Organizational Factors

product champions

project group autonomy

participative decision-making

conflict management through confrontation modes
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