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This paper identifies four groups among 113 Fortune 500 manufacturers that approach inno-
vation quite differently. The groups are based on 27 measured elements of corporate environment,
corporate strategy, and formal and informal organization. Both product innovation and financial
performance differ significantly over the groups, and a group of 42 firms that invest heavily in
innovation perform best financially. A smaller group of firms that are not innovative but which
follow a strategy of acquisition perform nearly as well financially. Firms focusing research resources
on process innovation perform poorly, although process research complements product research
among the effective innovators. Particularly important for explaining both product innovation
and financial performance of these firms are salient combinations of classic elements of good
environment, good strategy and good organization—strong positions in growing markets, in-
vestment in research and development, open and creative organizational structures and supportive
organizational climates.

(INNOVATION; FORTUNE 500; FINANCIAL PERFORMANCE; ENVIRONMENT;
STRATEGY; ORGANIZATION)

Profiles of Product Innovators Among Large U.S. Manufacturers

The importance of product and service innovation to a firm’s long-term financial
success is acknowledged in many fields (e.g., Comanor 1965; Kay 1979; Mansfield et al.
1971; Schmookler 1966). Drucker (1973) cites innovation as one of two factors (along
with marketing) crucial to long-run corporate health, and a meta-analysis of literature
on firm financial performance (Capon, Farley and Hoenig 1990) shows that profitability
is particularly sensitive to inputs to innovation (primarily expenditures on product and
market development). Innovation is particularly difficult in large, complex organizations;
managers in the U.S. and abroad are often aware of these difficulties (Capon, Farley and
Hulbert 1988, Capon and Farley 1990). This paper explores how elements of environment,
strategy, formal organization and informal organization relate to product innovation and
financial performance in a sample of 113 major United States manufacturers.

Our goal is integrative and holistic in the spirit of Burns and Stalker (1961 ) and more
recently Van de Ven (1986). We believe an integrative approach is needed because so
many determinants of innovation are suggested in the literature, and because these de-
terminants, often of quite different types, may interact. For example, Walcoff et al. (1983)
found that barriers to innovation include a mixture of technical (35% of barriers they
identified ), organizational (20%), strategic (29% ) and environmental ( 16% ) factors. In-
novation is difficult to program, direct or even predict, but it is possible to create a
combination of favorable economic and organizational conditions (Jewkes et al. 1969;
Van de Ven 1986; Fortune 1984).

In this paper we analyze a combination of environmental, strategic and organizational
factors that might be correlated with innovation. We also develop environmental, strategic
and organizational profiles of firms whose approaches to innovation differ, and assess
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the effectiveness of each profile in terms of financial performance. We view our integrative
approach as complementary to the large body of research on innovation, most focusing
on a relative handful (often single) of determinants or correlates of innovation. In the
next section we attempt to motivate our operationalizations of the correlates with indi-
vidual results from the voluminous innovation literature.

Operationalization

We use four indices of innovation and 27 correlates measuring various aspects of
environment, strategy and organization that by hypothesis affect innovation. The data,
collected in personal interviews with senior corporate managers, are described later in
the paper. Figure 1 shows the 31 items used in the analysis, along with hypothesized
(partial) signs of relationships of each correlate with innovation.

The Dependent Variable: Innovation

There is no agreed-upon way to characterize a firm’s innovativeness; we selected four
variables to measure product innovation. The first two innovation measures are market-
based measures of realized growth and technology-related revenues; the third measures
tendency of firms to pioneer; the fourth measures technological sophistication. While
there are some conceptual differences among the innovation measures, there is every
reason to expect they will be correlated.

The market-based variables are:

(1) percent of corporate revenues in the introductory and growth stages of the product
life cycle (11). Firms with only modest tendencies in business mix towards early phases
of the life cycle have been shown to be significantly more profitable than others (Capon,
Farley and Hulbert 1987).

(2) percent of corporate revenues resulting from new technology (12); new technology
is defined as technology not commercially available ten years earlier.

Management practice is represented by efforts of some firms consistently to pioneer
new products.

The first-to-market measure (I13) captures the idea that the firm attempts to be ahead
of rivals. Although there is debate over the impact of pioneering on firm performance,
and dominant firms are not necessarily the first to innovate, there is evidence that on
balance pioneers benefit in terms of market share and ROI (Robinson and Fornell 1985;
Urban et al. 1986). Product innovators may also benefit from the fact that early adopters
of new products or practices differ from those that follow (Rogers and Shoemaker 1971).
(Quick imitation may also be profitable (Spence 1984); while this may be good man-
agement, it does not reflect the spirit of innovation we are seeking.)

The technological measure involves the degree to which the firm purposively attempts
to be at the cutting edge of technology (14) in its new product and service introductions.

The Correlates of Innovation

For convenience, we organize our discussion of innovation correlates into four con-
ventional major, interrelated, categories—environment, strategy, and formal and informal
organization. As indicated in Figure 1, we expect to find elements of each category as-
sociated with innovation.

Environment

Most of the copious discussion about how environment affects innovation has focused
at the business as opposed to the corporate level. For example, based on PIMS business
level data, Hambrick and MacMillan (1985) found that new product outputs were sig-
nificantly and positively related to new product sales in the industry (basically environ-
mental), as well as to relative product line breadth, innovative experience and R&D
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FIGURE 1. Ttems Used to Measure Product Innovativeness and Its Correlates.

Hypothesized
Relationship of
Correlates with
Innovativeness
Product Innovativeness
I1. Please estimate the fraction of total corporate revenues in 1979 from the introductory and
growth stages of the product life cycle? *
2. What percent of this year’s sales will be generated by products dependent on technology
which did not exist or was not commercially feasible in 1970? *
I3. In new product and service introductions, how often is your company first-to-market with
new products and services (I = never, 5 = always)? *
I4. In new product and service introductions, how often is your company at the cutting edge
of technology (1 = never, 5 = always)? *
Environment (E) .
El. Over the past five years, what percent of your sales were in markets growing at real rates
of:
a. over 20 percent per annum (%)? +
b. between 10-20 percent per annum (%)? +
E2. The life cycles of most new products seem to be getting shorter and shorter (1 = disagree,
5 = agree)? +
E3. Over your long-term planning horizon, for what percent of your sales volume will
government regulation increase (%)? +
E4. What percent of your company’s total sales volume is achieved in competitive
environments where your sales are more than twice the sales of the second competitor
and other competition is minor (%)? +
Strategy (S)
S1. On average over the past five years, what percent of corporate revenues have been
allocated to R&D activities (%)? +
S2. Of the R&D allocations, what was the split between:
a. new product (%)? +
b. new process (%)? -
$3. What percent of your R&D budget is allocated to R&D consortia of which you are a
member (%)? ?
S4. Has your company made any significant acquisitions since 1974 (1 = yes, 0 = no)? -
S5. This company prefers to seek growth through acquisitions rather than internal R&D (1
= disagree, 5 = agree). -
$6. How important was growth via existing products into new markets in your corporate
strategy over the last five years (1 = not-at-all important, 5 = very important)? -
§7. In your new product and service introductions, how often is your company an entrant
into mature, stable markets (1 = never, 5 = always)? -
S8. The emphasis of our R&D expenditures is highly applied (1 = disagree, 5 = agree). +
Formal Organization (FO)!
FOL. New product development is the responsibility of a special organizational unit of our
company. +
FO2. Development of new markets for existing products is part of a special organization unit. -~
FO3. The organizational form and structure encourage entrepreneurial behavior. +
FO4. There are special incentives for entrepreneurial behavior. +
FOS5. Currently we are successful in obtaining talented scientific personnel. +
FO6. We develop plans for products which span their expected life cycles. +
Informal Organization (10)
I01. New ideas are always being tried out here. +
102. Unusual or exciting plans are encouraged. +
103. A discussion about the latest scientific inventions would be common here. +
104. There is cooperation among people in getting things done. +
105. A friendly atmosphere prevails among people in this company. +
106. Management is quick to criticize poor performance and seldom forgets a mistake. -
107. Overall, the decision-making style of senior management in this company is
authoritarian. -
* Element of dependent variable.

! All items in Formal Organization and Informal Organization were scaled (1 = disagree, 5 = agree).

spending (basically strategic). Our view is that innovation is related to the extent to
which the firm (1) is exposed to pressures that require innovation to survive and prosper,

and (2) can secure sufficient resources to support innovation.

Environmental Pressures. Mueller (1967 ) suggests that presence in high-growth mar-
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kets increases confidence in securing benefits from uncertain R&D investments while
providing greater leverage from cost-reducing innovation. Several authors have argued
that innovation leading to new product introductions is a function of stage of the product
life cycle (e.g., Levitt 1965). Moore and Tushman (1980) suggest that major product
innovations are likely to occur in the introductory and growth stages of the product class
life cycle, whereas production process innovations are more important in maturity and
decline. They argue that product innovation in the introductory stage is frequently radical
and discontinuous but that later in the life cycle a dominant design emerges to become
the basis for product standardization. (See also Hayes and Wheelwright 1979; Abernathy
and Utterback 1978.) Firms that compete in rapidly growing markets should thus be
active product innovators. This view is also consistent with the notion of a corporate life
cycle in productivity (Quinn and Cameron 1983; Miller and Friesen 1984).

We use four measures of environmental pressures. The first two measure the degree
to which the firm is involved in high growth markets—fraction of corporate sales in
markets (1) growing over 20% annually (Ela), and (2) growing between 10% and 20%
(E1b). The third measure relates to shorter life cycles of new products (E2). Ansoff and
Stewart (1967) assert that markets with shorter life cycles require more frequent inno-
vation. Finally, since government intervention tends to freeze competitive positions,
innovation is expected to be negatively related to anticipated increases in government
regulation (E3). Government involvement in an industry can act both as spur to, and
inhibitor of, product innovation. Patents seem helpful in industries like chemicals and
pharmaceuticals (Mansfield 1986); similarly, large R&D funding for military and space
exploration provides both the stimulus to research efforts and an assured demand for
new products (Schnee 1978). Furthermore, Mansfield and Switzer (1981) found that,
rather than displacing private sector funding, government funding facilitated and expanded
the profitability of private sector efforts. Conversely, government intervention and reg-
ulation of markets can stifle innovation through creation of artificial or protected markets
(Holloman 1979); deregulatory actions can temporarily spur innovation in previously
protected environments.

Environmental Resources. Business-level research has shown a strong relationship
between market share and profitability (Buzzell et al. 1975). Firms with positions of
market dominance (E4) should have the financial ability to fund R&D to support high
degrees of product innovation.

Strategy

Innovation is often considered an element of strategy, so we focus on how related
strategic inputs affect innovation as a strategic output. Research on corporate strategy
(Bettis 1981; Christensen and Montgomery 1981; Meyer and Roberts 1986; Mintzberg
1978; Rumelt 1974) has shown that diversification around core competencies (of which
technology is one component) results in superior financial performance. Pitts (1980)
showed that the most successful mergers occurred when firms acquired companies that
were strong technological additions and had complementary management styles. Research
on business strategy has shown that product innovativeness is particularly related to
financial performance early in the product life cycle, and that not only high, but also
consistent R&D spending is necessary to produce good results (Maidique and Hayes
1984; Miles and Snow 1978, Hambrick and MacMillan 1985).

Five of our measures relate to growth through resource commitment; R&D (internal)
and acquisitions (external). The R&D measures were percent of corporate revenues al-
located to R&D activities (S1) and the split between new product (S2a) and new process
(S2b) R&D. Managing R&D resources is a dominant theme of economists’ contribution
to the innovation literature (Kay 1979; Mansfield et al. 1971). The overall R&D allocation
and share spent on new products should be positively related to product innovation; the
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share spent on new process may be negatively related since it diverts resources from
product innovation. There is ambiguity about the effect of research consortia (S3)—this
may be an effective way to leverage research outlays, but consortia limit the firm’s ability
to develop product-based differential advantage. Acquisition (S4) is an alternative to
internal investment for growth; it represents diversion of effort from internal R&D and
was expected to be negatively related to innovation as values created by R&D may be
discounted in acquisition prices.

Expressed innovation strategy relates to plans or strategic directions regarding product
innovation. Of four measures of expressed strategy, three were expected to have negative
relationships to product innovativeness ( Ansoff and Stewart 1967 ): a preference for growth
through acquisition (S5), a growth strategy emphasizing existing products for new markets
(86), and a preference for introducing new products into mature markets (S7). Emphasis
on highly applied R&D (S8) was expected to be positively related to innovation.

Formal Organization

The formal arrangement of structures, processes, methods and procedures that detail
how organization members are to behave can affect innovation. Examples are incentive
systems that encourage risk taking and special product development teams ( Walcoff et
al. 1983). Formalization of tasks within the firm appears to affect all types of innovation
negatively (Hage and Aiken 1968; Burns and Stalker 1961; Miller 1971). Burns and
Stalker argue for “organic™ organizations that allow the firm to adapt and innovate so
as to survive and prosper in changing environments. Finally, certain structures can lead
to radical, versus incremental, innovation (Ettlie, Bridges and O’Keefe 1984). Our six
measures of formal organization comprise three involving structure and three involving
process.

Organization Structure. The presence of a special unit for new product development
(FOL1) represents a special commitment to new product innovation and was expected to
be positively related to innovation. Conversely, the existence of a special unit for the
development of new markets for existing products (FO2) was expected to be negatively
related (Walcoff et al. 1983). An organization structure believed by managers to encourage
entrepreneurial behavior (FO3) was expected to be positively related to product inno-
vation.

Organizational Process. All three of these measures were expected to be positively
related to product innovation: the presence of special incentives for entrepreneurial be-
havior (FO4), success in attracting talented scientific personnel (FOS) and the devel-
opment of /ife cycle plans for products (FO6). Life cycle planning represents an explicit
recognition that products age and must be systematically replaced or improved.

Informal Organization

Much has been written on how informal organization (including culture and climate)
can encourage innovation in large multi-product, multimarket firms; these companies
are often not especially innovative (Hamburg 1963). Informal organization complements
formal organization by providing an implicit or unwritten set of arrangements that operate
where formal structures cannot cope, are dysfunctional, or do not exist (Nadler and
Tushman 1980). Unsurprisingly, an open atmosphere is especially helpful for idea gen-
eration (Walcoff et al. 1983) and smaller R&D organizations may outperform larger
(Yeaple 1987). On balance, several elements of informal organization seem to contribute
to innovation (Schollhammer 1982): (1) psychological security and fair rewards for
success (Lehr 1979); (2) continued stimulation and challenge (Atkinson 1957); (3)
diffusion of authority and a noncoercive management style (Quinn 1985); and (4) flexible
time and resource schedules. Informal ability to avoid formal barriers to innovation may
also be-important (Kidder 1983). Ebadi and Utterback (1984 ) conclude that frequency
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and ease of communication between people is the single most important factor for suc-
cessful product innovation; Zmud (1984) finds management attitude and receptivity to
change positively related to process innovations. Von Hippel (1976, 1982) found that
openness to the outside world (particularly to customers) contributes materially to in-
novativeness; Maidique ( 1980) argues that individual product champions are important
to spearhead product developments through to fruition; and Lee and Allen (1982) doc-
ument the importance of integrating new technical staff quickly.

Our seven measures of informal organization embrace the degree of openness in the
internal environment, individual autonomy and the absence of tight structures that restrict
cooperation and congeniality. The greater the extent to which new ideas are tried out
(I01), to which unusual or exciting plans are encouraged (102) and to which discussion
of scientific advances is common (103), the greater the expected degree of product in-
novation. Also, openness of the internal environment in terms of cooperation in getting
things done (104) and in general being friendly (105 ) are expected to be positively related
to innovation. Conversely, the lower management tolerance for mistakes (106) and the
more authoritarian the decision making (107), the lower the degree of innovation we
expect to find.

Data

Responding Firms

The items just described were selected from a much larger set of measurements collected
from a representative sample of 113 large U.S. manufacturers participating in a com-
prehensive study of planning, strategy and organization (Capon, Farley and Hulbert
1988). Each firm was a member of the Fortune 500 manufacturers when the data were
collected; the companies invited to participate were sampled randomly from a population
of 258 with corporate headquarters located east of the Mississippi. Of 165 firms contacted,
113 participated in the study. Three MBA students with work experience worked full
time as interviewers on the project; they were trained and managed by a market research
company.

Respondents

The data were collected in personal interviews with the senior corporate planning
officer of each firm. Senior planning officers have a unique perspective on overall strategy
and operations in these multi-product multi-market firms that compete in an average of
5.6 2-digit SIC code industries. Their planning experience is complemented by an average
of 15 years with their firms, including line management experience in nearly all cases.
Further, corporate planning personnel are unhampered by direct responsibility for fi-
nancial performance targets related to specific businesses. Despite the good characteristics
of the respondents (there was only one such person in each firm), single-respondent
issues arise. This study comes close to meeting Brown et al.’s (1985) criteria for use of
single informants with unique process insights.

Reliability

The standardized Cronbach « of 0.71 for the innovation indices indicates acceptable
reliability of the innovation construct. In fact, the correlates produce a Cronbach « of
0.74 as well.

Results

There is increasing evidence regarding the existence of complex contingency relation-
ships among elements of environment, strategy and organization such as those in Figure

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



PROFILES OF PRODUCT INNOVATORS AMONG LARGE US MANUFACTURERS 163

1 (Hoenig 1990). Since we have a set of four correlated indices of innovation and 27
potential correlates of innovation, canonical correlation offers a useful way to establish
the degree of interrelationship among the innovation measures as a set and the correlates
as a set. This procedure also allows us to seek substructures of relationships among
subsets of the measures.

There are two significant canonical compounds ( Table 1) between the four innovation
measures as a set and the 27 measures of environment, strategy and organization as a
set. The presence of the second significant grouping indicates that we are not analyzing
one simple set of co-varying measurements.

The variables associated with first canonical correlate (Table 1) confirm our general
expectations about how the innovation indices relate to the correlates. The first dimension
is significantly and positively correlated with all four innovation measures. Nineteen of
27 correlations with explanatory items are significant with the first canonical compound,
indicating a strong but complex pattern of relationships between the innovation indices
and hypothesized correlates. Further, items in all four categories—environment, strategy,
formal and informal organization—have significant correlations. Signs of items conform
to the expected signs in all 14 cases where positive correlations are significant; the five
significant negative correlations have the expected reverse relationships with innovation.
The overall pattern confirms the classic importance of environment, strategy and orga-
nization—with the important addition that effects hold up in a partial sense when other
important factors are held constant. Innovation is greater in growing markets; where the
firm has dominance; where resources are committed to R&D, for product (in contrast
to process ) development; where the formal organization facilitates investment of human
resources in entrepreneurship; and where the informal organization is open to new ideas.
Innovation is negatively related to acquisitions, strategies involving existing products and
mature markets, and to process R&D. The weakest effects are with informal organization
where only two of seven items correlate significantly.

The second canonical correlate is most heavily weighted on First-To-Market indicating
that this innovation measure contains unique informational content. Three of the five
organizational climate items that are absent in the first canonical compound correlate
in this case; a nonauthoritarian, cooperative and friendly atmosphere is conducive to
early product introduction. Success in hiring and life cycle planning are also apparently
helpful in getting products to market quickly. The negative correlation with fraction of
sales in growth markets may indicate the second order effect noted earlier of market
leaders not necessarily being pioneers.

Overall, only five of the 27 items do not relate to either canonical correlate. It appears
that government regulation and membership in R&D consortia are neutral with regard
to impact on innovation, although these conclusions are highly tentative.

Profiles of Innovators

The contingency relationships among our measurements imply the possibility that
identifiable groups of firms with different but complex profiles of how innovation is
approached may exist. A cluster analysis of the 113 firms based on the correlates of
innovation (i.e., using neither innovation indices nor performance measures) produced
four interpretable firm clusters. (The next clustering step divided one group into two
similar subgroups, one of which was very small.) The cluster profiles (Table 2) include
significant differences in 22 of 27 innovation correlates and indicate that the firms group
into internally consistent patterns of environment, strategy, formal and informal orga-
nization; innovation performance differs significantly across groups. Mean financial per-
formance also varies significantly over the groups (Table 2), but over-time variability at
the firm level does not, indicating that we are not merely cataloguing risk differences.

The four firm groups approach innovation in quite different ways. Some invest in
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TABLE 1
Significant Correlations of Innovation Indices and Correlates of Innovation with Canonical Variates*

Correlation of

Measure with Hypothesized Sign
Canonical Variate of How Correlates
- Should Relate to
1 2 Innovativeness
INDICES OF INNOVATION
(Standardized Cronbach « = 0.71)
(Variable Group 1 in canonical correlation)
It Corporate Revenues in Introduction and Growth Stage (%) 0.90 —0.32
12 Corporate Revenues from New Technology (%) 0.68 0.31
I3 Firm First-to-Market 0.56 0.73
14 Firm at Cutting Edge of Technology 0.56 0.27
CORRELATES OF INNOVATION
(Standardized Cronbach’s « = 0.74)
(Variable Group 2 in canonical correlation)
Environment
Ela Market Growth, over 20% per annum 0.43 —0.33 +
E1b Market Growth, 10-20% per annum 0.40 NS +
E2 Product Life Cycles Is Shortening 0.31 NS +
E3 Government Regulation Is Increasing NS NS +
E4 Market Dominance 0.29 NS +
Strategy
S1 R&D as percent of Sales 0.50 NS +
S2a R&D Intensity—New Products 0.49 NS +
S$2b R&D Intensity—New Processes —0.30 NS -
S3 R&D Intensity—Consortia NS NS ?
S4 Significant Acquisitions NS NS -
S5 Acquisition versus Internal R&D -0.21 NS -
86 Growth Strategy—Existing Products/New Markets —-0.17 NS -
S7 Growth Strategy—New Products/Mature Markets —0.35 0.20 -
S8 Applied R&D 0.26 NS +
Formal Organization
FO1 Special Unit for New Product Development 0.23 NS +
FO2 Special Unit for New Markets, Existing Products —0.18 NS -
FO3 Organization Structure Encourages Entrepreneurial
Behavior 0.22 NS +
FO4 Special Incentives for Entrepreneurial Behavior 0.19 NS +
FOS Hiring Success for Scientists 0.37 0.24 +
FO6 Product Life Cycle Plans 0.35 0.17 +
Informal Organization
IO1 Investment in New Ideas 0.22 NS +
102 Unusual or Exciting Plans Encouraged NS NS +
103 Scientific Discussions Common 0.35 NS +
104 Cooperation Between People to Get Things Done NS 0.18 +
105 Company Atmosphere Friendly NS 0.23 +
106 Poor Performance Criticized NS NS -
107 Decision-Making Authoritarian NS -0.19 -
CANONICAL CORRELATIONS 0.82 0.68
NUMBER OF SIGNIFICANT CORRELATIONS
OF INNOVATION MEASUREMENTS
WITH CANONICAL VARIATES
Innovation Indices 4 4
Correlates of Innovation 19 7

* All correlations shown are significant at « = 0.05; two canonical correlations are significant.
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process and/or product innovation, some avoid investing in innovation and some acquire
it:

The Investors. The largest group includes 42 firms that are both product and process
developers. They also have clear profiles in terms of environment, strategy and organi-
zation. They invest heavily in R&D—3.5% of revenues or about double level of the other
groups; focus heavily on new products; are structured to encourage entrepreneurship;
and have an informal atmosphere in which new ideas can flourish. These efforts bear
results: as a group, these firms are highest on all four innovation indices. They also have
the highest average return on capital but only average over-time variability in return.

The Process Improvers. This group of 36 firms commits its relatively modest research
resources to process (as opposed to product) innovation. (The Investors nearly match
this group on process R&D spending.) Entrepreneurial behavior is encouraged in a friendly
and cooperative atmosphere but this does not help overcome an ineffective strategy. The
Process Improvers appear to focus attention on doing what they now do but doing it
better and more happily (Davies 1979). The results are not very gopod—low participation
in growth markets, and low but variable returns on capital.

The Noninnovators. These 25 firms do not encourage or invest in innovation either
strategically or organizationally. They are low in all aspects of innovation, and their
formal and informal organizations are not what would generally be thought of as “good.”
However, they are not the poorest group of financial performers; they rank ahead of the
Process Improvers. We have found elsewhere that poor performance does not necessarily
parallel low measured values on those characteristics on which good performers excel
(Capon, Farley and Hulbert 1987).

The small group of 10 Acquirers substitute acquisition and contribution to research
consortia for internal innovation. They have simple profiles and their organizations have
no special characteristics. The acquisition strategy yields the lowest average fraction of
sales in growth markets and average values on the other innovation indices, but their
returns are nearly as high as the Investors. This result is consistent with our earlier con-
clusion that there are quite different alternative approaches to excellent performance
(Capon, Farley and Hulbert 1987).

Discussion

This study investigates factors related to product innovativeness of 113 large U.S.
manufacturers. The goal was to examine many factors believed to affect innovation and
to identify profiles that characterize different ways in which firms approach innovation.
The results support our view that a holistic, integrative view involving environment,
strategy and organization is required to analyze innovation.

Innovation was measured four ways—sales volume from early life cycle stages, new
technology products, technological leadership and new product pioneering. Twenty-seven
hypothesized correlates of innovation were drawn from strategy, environment, and formal
and informal organization. Unsurprisingly, the measures of innovation were correlated
and there is strong evidence of complex contingency relationships of environment, strategy
and organization to innovation.

In most cases the individual correlates were related to innovation in expected ways.
Seeking high growth markets and avoiding mature markets, heavy expenditures on product
R&D, incentives for entrepreneurial behavior, ability to hire good scientists, life cycle
product planning and a cooperative work environment are related to all aspects of in-
novation. Pioneering seems to provide an additional dimension of innovation related to
having good scientists working in an open friendly atmosphere.

Four profiles of firms classified in terms of environment, strategy, and organization
were different in terms of both innovativeness and financial performance. However, it
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is important to remember that whereas firms in the various groups are significantly dif-
ferent on average with regard to almost all of our measurements, there is considerable
within-group variability, and we are not suggesting that we have uncovered formulae to
be followed for success or avoided for failure.

A group of 42 firms, the best performers in terms of both innovation and return on
capital, invested heavily in R&D, and provided incentives and a climate that encouraged
innovation; they scored highest on all four innovation measures. A second group of 10
firms that were active in acquisition, but did little innovation, performed almost as well
in terms of return on capital. Thirty-six firms that invested in process improvement
performed poorly in terms of return even though they had a cooperative organizational
climate. A group of 25 rigid, noninnovative firms performed about average in terms of
return on capital but poorly on all indices of innovation.

Our results have implications for managers wishing to make their companies more
innovative. Setting goals to increase the fraction of revenues generated by new technologies
and achieved in growing markets should improve innovation. A variety of more directly
controllable actions—investing in R&D, designing appropriate incentive structures, and
encouraging the development of an atmosphere in which creativity is permitted to flour-
ish—should also be helpful. However, our results on contingencies show that these
actions tend to work together, no one promising success. An important caveat is that the
results are cross sectional and we do not know if there is a “most effective” order in
which these measures should be implemented. Clearly it would be difficult to do everything
at once for an organization trying to develop a more innovative strategy.

On the negative side, a focus of spending limited R&D resources on process innovation
does not look promising; tight control with no effort to innovate on average yields better
financial results. Creating a cooperative and friendly atmosphere apparently does not
help innovation or financial performance per se. In fact, firms that apparently do not try
to innovate and have poor organizational climates (at least according to conventional
wisdom) perform near the average for all firms.

Finally, whereas innovation appears to contribute to financial performance, it was
somewhat surprising that the noninnovative firms involved in acquisitions appear to
perform almost as well as firms committed to innovation. Other research in this area
(Chakrabarti 1990) indicates that the impact of acquisitions on profits depends on both
strategic fit and organizational integration, so that acquisitions are not a guarantee of
improved performance. Perhaps firms that chose to make acquisitions differed in im-
portant ways from those that did not, and these differences, rather than the acquisition
strategy, explain their relatively strong performance. In any event, future research is
needed on internal innovation vs acquisition as growth strategies, as well as on deter-
minants of success for each strategy.'

! The authors wish to thank Booz Allen and Hamilton, and the Strategy Center at the Columbia University
Graduate School of Business for financial support. Capon acknowledges support from the Redward Foundation.

References

ABERNATHY, WILLIAM AND J. M. UTTERBACK, “Patterns of Industrial Innovation,” Technology Rev., 6 (1978),
41-47.

ANSOFF, H. IGOR AND JOHN M. STEWART, “Strategies for a Technology-Based Business,” Harvard Business
Rev., 45 (November 1967), 71-83.

ATKINSON, JOHN W._, “Motivational Determinants of Risk-Taking Behavior,” Psychological Rev., 64,6 (1957),
359-372.

BETTIS, R. A., “Performance Differences in Related and Unrelated Diversified Firms,” Strategic Management
J.,2(1981), 379-393.

BROWN, JAMES R., ROBERT F. LUSCH, HAROLD F. KOENIG AND TERRENCE T. KROETEN, “Using Key Informants
in Marketing Channel Research,” Working paper, University of Nebraska—Lincoln, 1985.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



168 N. CAPON, J. U. FARLEY, D. R. LEHMANN AND J. M. HULBERT

BURNS, T. AND G. M. STALKER, The Management of Innovation, Tavistock, London, 1961.

BuzzeLL, ROBERT D., BRADLY T. GALE AND G. M. SULTAN, “Market Share: A Key to Profitability,” Harvard
Business Rev., 53 (1975), 97-100.

CAPON, NOEL AND JOHN U. FARLEY, “Organizational Climates in Large Australian and U.S. Manufacturers,”
working paper, Columbia University, 1990.

y AND SCOTT M. HOENIG, “A Meta-Analysis of Financial Performance,” Management Sci .,
forthcoming, (1990).

_ AND JAMES M. HULBERT, “How Environment, Strategy and Organization Affect Performance,”
Working paper, Columbia University, 1987.
x AND , Corporate Strategic Planning, Columbia University Press, New York, 1988.

CHAKRABARTI, ALOK K. “Organizational Factors in Post-Acquisition Performance,” IEEE Trans. Engineering
Management, 37 (November 1990), 259-268.

CHRISTENSEN, H. K. AND C. A. MONTGOMERY, *“Corporate Economic Performance: Diversification Strategy
versus Market Structure,” Strategic Management J.,2 (1981), 327-343.

COMANOR, W. S., “Research and Technical Change in the Pharmaceutical Industry,” Rev. Economics and
Statist., 47 (1965), 182-190.

DAVIES, STEVEN, The Diffusion of Process Innovations, Cambridge University Press, New York, 1979.

DRUCKER, PETER, Management: Tasks, Responsibilities and Practices, Harper & Row, New York, 1973.

EBADI, YAR M. AND J. UTTERBACK, “The Effects of Communication on Technological Innovation,” Management
Sci., 30 (1984), 572-585.

ETTLIE, JOHN E., WILLIAM P. BRIDGES AND ROBERT D. O’KEEFE, “Organizational Strategy and Structural
Differences for Radical Versus Incremental Innovation,” Management Sci ., 30 (1984), 727-738.

Fortune, (October 15, 1984), 66-81.

HAGE, JERALD AND MICHAEL AIKEN, “Organizational Interdependence and Intraorganizational Structure,”
Amer. Sociological Rev., 6 (1968), 912-930.

HAMBERG, D., “Inventions in the Industrial Research Laboratory,” J. Political Economy, 71 (April 1963),
95-115.

HAMBRICK, DONALD C. AND IaN C. MACMILLAN, “Efficiency of Product R&D in Business Units: The Role
of Strategic Context,” Acad. Management J., 28 (September 1985), 527-547.

HAYES, ROBERT H. AND STEVEN G. WHEELWRIGHT, “The Dynamics of Product/Process Life Cycles,” Harvard
Business Rev., 79 (March/April 1979), 127-136.

HOENIG, SCOTT, “On the Determinants of Financial Performance,” Ph.D. Thesis, Columbia University, 1990.

HOLLOMON, J. HERBERT AND MEMBERS OF THE CENTER FOR POLICY ALTERNATIVES MIT, “Government and
the Innovation Process,” Technology Rev., 6 (1979), 30-41.

JEWKES, J., D. SAWERS AND R. STILLERMAN, The Sources of Innovation, (2nd Ed.), McMillan, London, 1969.

KaAY, NEIL M., The Innovating Firm: A Behavioral Theory of Corporate R&D, St. Martin’s Press, New York,
1979.

KIDDER, TRACY, The Soul of a New Machine, Little, Brown and Company, Boston, 1983.

LEE, DENIS M. S. AND THOMAS ALLEN, “Integrating New Technical Staff: Implications for Acquiring New
Technology,” Management Sci., 28 (1982), 1410-1414.

LEHR, LEWIS W., “Top Management Attitude and Its Role in Innovation,” 3M Working Paper, Minneapolis,
MN, 1979.

LEVITT, THEODORE, “Exploit the Product Life Cycle,” Harvard Business Rev., 43 (1965), 81-94.

MAIDIQUE, MODESTO A., “Entrepreneurs, Champions and Technological Innovation,” Sloan Management
Rev., 2 (1980), 59-76.

AND R. A. HAYES, “The Art of High Technology Management,” Sloan Management Rev.,26,2 (1984),

17-31.

MANSFIELD, EDWIN, Industrial Research and Technological Innovation: An Econometric Analysis. W. W,
Norton, New York, 1968.

, “Patents and Innovation: An Empirical Study,” Management Sci., 32 (February 1986), 173-181.

, JOHN RAPPOPORT, JEROME SCHNEE, SAMUEL WAGNER AND MICHAEL HAMBURGER, Research and

Innovation in the Modern Corporation, W. W. Norton, New York, 1971.

AND LORNE SWITZER, “Effects of Federal Support on Company-Financed R&D: The Case of Energy,”
Management Sci., 30 (1981), 562-571.

MEYER, MARC H. AND EDWARD B. ROBERTS, “New Product Strategy in Small Technology-Based Firms: A
Pilot Study,” Management Sci., 32 (July 1986), 806-821.

MILES, R. E. AND C. C. SNow, Organizational Strategy, Structure, and Process, McGraw-Hill, New York,
1978.

MILLER, DANNY AND PETER H. FRIESEN, “A Longitudinal Study of the Corporate Life Cycle,” Management
Sci., 30 (1984), 1161-1183.

MILLER, R. E., Innovation, Organization and Environment, Université de Sherbrooke, Sherbrooke, Quebec,
Canada, 1971.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



PROFILES OF PRODUCT INNOVATORS AMONG LARGE US MANUFACTURERS 169

MINTZBERG, HENRY, “Patterns in Strategy Formulation,” Management Sci., 24 (1978), 934-948.

MOORE, WILLIAM J. AND M. TUSHMAN, “Managing Innovation over the Product Life Cycle,” Columbia
University Working Paper No. 380A, November 1980.

MUELLER, D. C., “The Firm Decision Process: An Econometric Investigation,” Quart. J. Economics, 81 (1967),
58-87.

NADLER, DAVID AND M. TUSHMAN, “A Model for Diagnosing Organizational Behavior,” In Organizational
Dynamics, AMACOM, New York, 1980.

NELSON, R. R., “The Simple Economics of Basic Scientific Research,” J. Political Economy, 67 (1959), 297~
306.

PITTS, ROBERT A., “Strategies and Structures for Diversification,” Working Paper, The Pennsylvania State
University, 1980.

QUINN, JAMES BRIAN, “Managing Innovation: Controlled Chaos,” Harvard Business Rev., 63 (May-June 1985),
73-84.

QUINN, ROBERT E. AND KiM CAMERON, “Organizational Life Cycles and Shifting Criteria of Effectiveness:
Some Preliminary Evidence,” Management Sci., 29 (1983), 33-51.

ROBINSON, WILLIAM AND CLAUS FORNALL, “Sources of Market Pioneer Advantages in Consumer Markets,”
J. Marketing Res., 22 (August 1985), 305-317.

ROGERS, E. AND F. SHOEMAKER, Communication of Innovations, A Cross-Cultural Approach, The Free Press,
New York, 1971.

RUMELT, R. P., Strategy Structure and Economic Performance, Division of Research, Harvard Business School,
Boston, 1974.

, “Diversification Strategy and Profitability,” Strategic Management J., 3 (1982), 359-369.

SCHMOOKLER, J., Invention and Economic Growth, Harvard University Press, Cambridge, MA, 1966.

SCHNEE, JEROME R., “Government Programs and the Growth of High-Technology Industries,” Research Policy,
(1978), 2-24.

SCHOLLHAMMER, HANS, “Internal Corporate Entrepreneurship,” In Calvin A. Kent, Donald L. Sexton and
Karl H. Vespers (Eds.), Encyclopedia of Entrepreneurship, Prentice-Hall, Englewood Cliffs, NJ, 1982.

SPENCE, A. M., “Cost Reduction, Competition, and Industry Performance,” Econometrica, 52 (1984) 101-
121.

URBAN, GLEN, T. CARTER, S. GASKEN AND Z. MUCHA, “Market Share Rewards to Pioneering Brands: An
Empirical Analysis and Strategic Implications,” Management Sci., 32, 6 (June 1986), 645-659.

VAN DE VEN, ANDREW H., “Central Problems in the Management of Innovation,” Management Sci., 32 (May
1986), 590-607.

VON HippEL, ERIC, “The Dominant Role of Users in the Scientific Instrument Innovation Process,” Research
Policy, 5 (1976), 212-239.

, “Appropriability of Innovation Benefit as a Predictor of the Source of Innovation,” Research Policy,

11 (1982), 95-115.

WALCOFF, CAROL, ROBERT P. OUELLETTE AND PAUL N. CHEREMISINCFF, Techniques for Managing Tech-
nological Innovation. Ann Arbor Science Publishers, Ann Arbor, MI, 1983.

YEAPLE, RONALD N., “Are Small R&D Organizations More Productive?” Working Paper, William E. Simon
School, University of Rochester, 1987.

ZMUD, R. W., “Diffusion of Modern Software Practices: Influences of Centralization and Formalization,”
Management Sci., 30, 6 (December 1984), 726-738.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



