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Abstract

Aimed at analyzing the continuity of core competence in a core field, the behavior of 11 Japanese pharmaceutical firms over the
last two decades was analyzed. This study demonstrates that firms could maintain originality as a core competence in ongoing new
product development (NPD) by utilizing a licensed alliance product as a tool for maintaining or injecting this originality. This
finding was demonstrated by a comparative study of the core fields of each firm in the Japanese pharmaceutical industry. 2002
Elsevier Science Ltd. All rights reserved.

Keywords: Alliance; Co-evolution of creativity and efficiency; Pharmaceutical competitive strategy; Core field

1. Introduction

The significance of enforcing core competence for
creativity in new product development (NPD), while
hedging against the risk of dynamic changes in cus-
tomers’ preference, has emerged as a key strategic con-
sideration (Hamel and Prahalad, 1994a,b; Hamel, 2000).
For continual growth, creative and original NPD is
essential for the following reasons:

1. For ongoing economical growth, ongoing original
NPDs are essential from the point of the continuity
of the existing R&D core competence (Lester, 1998;
Porter, 1998; Porter and Takeuchi, 2000).

2. For adapting R&D activities to rapid market changes
by technological innovation and novel technologies,
the importance of core competence for creative NPDs
became seriously has been a consideration from the
viewpoint of creative destruction (Schumpeter, 1935).

Creativity is of essence for original NPD for all indus-
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tries. However, the process of successive or cumulative
NPD is different between material-based industries and
assembly-based industries. For material industries, crea-
tivity in original NPD is recognized as a critical compo-
nent of core competence (Cockburn and Henderson,
1994). Thus, creative and original NPD is indispensable
for material industries which inevitably stimulates high
R&D intensity. Among material industries, an externally
high level of creativity is the core particularly for the
pharmaceutical industry. Thus, the pharmaceutical
industry is compelled to maintain an extremely high
level of R&D intensity level as illustrated in Fig. 1.

While ongoing and continuous R&D investment is
indispensable for the pharmaceutical industry to main-
tain a high level of R&D intensity thereby enhancing its
core competence, firms must also secure a risk hedge
against unexpected dynamic changes in customer prefer-
ence. These dual contradictory requirements compel the
pharmaceutical industry to depend more on alliance stra-
tegies than other industries. This paper focuses on the
role of these alliance strategies in the pharmaceutical
industry in order to satisfy the dual and contradictory
requirements of continuity and yet flexible and extreme
changes in NPD.

Notwithstanding a number of studies on the signifi-
cance and the role of creativity in NPD, the key factors
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Fig. 1. R&D intensity in the Japanese Manufacturing Industry in
1998. R&D expenditure per sales (%). aFigures in parentheses indicate
R&D intensity in 1997. bNot include pharmaceutical. cAverage R&D
intensity for whole manufacturing industry is 3.89% in 1998 (3.67 in
1997). dSources: report on the Survey of Research and Development.

for ongoing and cumulative creativity in NPD has not
yet been analyzed. Although the Japanese economic
decline and the rise of American economical growth are
often explained by fundamental differences in creative
abilities and competitive structure (Lester, 1998; Porter,
1998; Porter and Takeuchi, 2000), these assertions still
remain non-practical philosophical postulates.

According to traditional knowledge creation theory,
creative NPD is mainly focused on the assembly industry
(for reviews, see Nonaka, 1991; Nonaka and Takeuchi,
1995; Von Krogh et al., 2000). Successive NPD is suc-
cessfully performed by knowledge creation as a source
of value (Von Krogh et al., 2000).

Contrary to this performance in the assembly industry,
NPD in the material industry is performed not only by
knowledge creation but also by the creation of discon-
tinuous new products, or products outside the usual
range. However, discontinuous NPD often obstructs
business practice because of the high-risk and sometimes
limited returns (Pfeffer and Sutton, 2000). In view of
the process of NPD, NPD is made by a problem-solving
process in the assembly industries (Allen, 1966; Clerk
and Fujimoto, 1991). NPD in the assemble industries is
characterized by a method or product platform, often
represented by concurrent engineering system (Ohno,
1988; Clerk and Fujimoto, 1991; Fujimoto, 1993).

From the viewpoint of discontinuous NPD, the pharm-
aceutical industry is a typical industry in the material
industries subset. However, the pharmaceutical industry
has to maintain continuity for NPD (Pisano, 1997)
because of the long duration of development period and
the huge expense for NPD (Takayama and Watanabe,
2001). Accordingly, two contradictory factors are essen-
tial for NPD in the pharmaceutical industry (Henderson
and Cockburn, 1994; Henderson et al., 1994; Pisano,
1997). Notwithstanding the above discussions, it has not
yet proven whether there is a key strategy for creativity
in the co-evolution of contradictory aspects as discon-
tinuous and cumulative (ongoing) NPD.

This paper starts by defining these two contradictory
aspects of creativity in NPD. According to the common
treatment of creativity, a core competence of creative
and original NPD is the opposite of a core competence
of the continuity of the existing core competence.

This paper demonstrates the co-evolution of these two
contradictory aspects of creativity in firms through the
alliance strategy in the pharmaceutical industry. This
paper also demonstrates the co-evolution of creativity
and efficiency in pharmaceutical NPD by analyzing suc-
cessive NPDs in the Japanese pharmaceutical industry.
The significance of this alliance strategy for successive
NPD is that firms can maintain originality as a core com-
petence for ongoing NPD by utilizing the alliance pro-
duct, or a product licensed from another firm, as a tool
for maintaining or creating the originality. This alliance
strategy serves as a competitive strategy for maintaining
and creating core competence for NPD. This novel find-
ing is demonstrated through a comparative analysis of
the product area and product pipeline for each firm in
the Japanese pharmaceutical industry.

Section 2 proposes a new classification for this kind
of creativity in the continuum of the business practice by
analyzing ongoing NPD in the Japanese pharmaceutical
industry. Based on this classification of creativity, we
conclude that the core competence for creativity in
cumulative NPD is actually original or unique NPD by
comparing the originality of NPD for each firm. Section
3 demonstrates the significance of this alliance strategy
for successive NPD by proposing a product spiral model.
Section 4 briefly summarizes the results of this analysis,
presents conclusions and discusses implications.

2. Creativity in successive NPD

For the continuity of a firm as a going concern
(Barnard, 1935), successive NPD is essential (Utterback,
1994; Bower and Christensen, 1995; Christensen, 1997).
From a viewpoint of successive NPD, a new product is
divided into two categories (Takayama and Watanabe,
2001). One is a new product with a superior point and
another is a new product with a differentiated point.
From the marketing point of view, NPD is categorized
as a “market substitution type” and a “market creation
type” (Table 1). According to Ansoff’s product-market
matrix (Ansoff 1966, 1988; Ansoff et al., 1993), a
superior product corresponds to a new product with the
same mission. A differentiated product corresponds to a
product with a new mission that develops or creates the
new market. Our previous survey (Takayama and Wat-
anabe, 2001) demonstrated that an existing product
inhibits differentiated product development. This means
that core competence for successive NPD works by
enhancing or even inhibiting innovative NPD as summa-
rized in Table 1.



609M. Takayama et al. / Technovation 22 (2002) 607–614

Table 1
Two types of new product from viewpoint of advantage point

Type of product Superior point Differentiated point

Competition with existing Direct competing Indirect
product competition or

neutral
Style of market Replace old Produce new
penetration product market
Influence to product Enhancing Inhibitory
innovation

Among the material industry the pharmaceutical
industry is characterized as being the most competitive
as its R&D intensity is the highest and dynamic change
in innovative product is often observed due to the con-
tinuing emergence of innovative technology. Under
these dynamic circumstances, continuity of successive
NPD is essential because of the huge amount of the
investment and enormous duration for NPD (Takayama
and Watanabe, 2001; JPMA, 2000). With the aim to
identify the essential factors for successive NPD, NPD
for leading Japanese firms has been analyzed.

The authors demonstrate this hypothetical view taking
30 leading R&D intensive Japanese pharmaceutical
firms and examining their R&D over the last two dec-
ades (Watanabe et al., 2001). Many scholarly works have
attempted to elucidate the sources of high R&D intensity
in the pharmaceutical industry (Dimasi et al., 1991; Gra-
bowski and Vernon 1990, 1994). However, none have
looked at the relationship between R&D intensity, tech-
nology spillover and assimilation capacity.

To clarify the role of the assimilation capacity for suc-
cessive NPD by alliances in the pharmaceutical industry,
11 firms from the 30 leading Japanese pharmaceutical
companies are selected.

Fig. 2 demonstrates that each firm has one projected
core field. This new finding is explained by the afore-
mentioned competitive characteristics of cost and period
for pharmaceutical NPD. Each firm has its original base
field as its core competitive advantage to hedge against
risk in the uncertainty of the market. Throughout the first
two decades, a core field is not stable and changes in
accordance with unexpected customers’ preference as
typically observed in Figs. 2b, c, d, g, h, j and k. Seven
of the 11 firms shifted their core field during these two
decades, although all firms changed the weight of their
core field. Therefore, we conclude that each firm has
“originality” as a base for both cumulative and discon-
tinuous NPD.

Based on this finding, Table 2 proposes a new defi-
nition for creativity in this form of NPD. In the assembly
industries, the integrity of the technology and market is
the crucial factor for core competence in cumulative
NPD. Throughout the entire process of R&D, the prob-
lem-finding system is a key for this ongoing and cumu-

lative NPD (Fujimoto, 1993). In the material industry,
the originality generated via a “one-spot” search is a cru-
cial factor for core competence throughout successive
NPD since carving out a unique advantage for each pro-
duct is a key to NPD in this context. Based on this classi-
fication of creativity and by comparing the originality of
NPD of each firm as shown in Fig. 2, we conclude that
the core competence for creativity in successive NPD is
actually the originality of NPD.

3. The significance of the alliance strategy for
ongoing and discontinuous NPD

3.1. The alliance product as a tool for maintaining or
creating originality

We found the existence of a core field focused on
maintaining originality as a core competence for suc-
cessive NPD of each firm examined. Fig. 3 shows the
mechanism of successive NPD in each core field for each
firm. The alliance product is marked in bold in the fig-
ures. Surprisingly, the alliance product is utilized as a
tool for maintaining the core field and very often is
pulled out from the major product pipeline once each
firm has its own original product. This finding is proven
by the fact that the peak sales are smaller for these
licensed products than in-house products as summarized
in Table 3 and product lifetimes are shorter for these
licensed products than in-house products.

In this strategy, alliance product is introduced in case
firms’ own big product is not marketed in about a 5-year
time frame. After introducing this product from another
company, the next in-house product is launched. Conse-
quently, the accumulated sales amount of the in-house
product is always larger than the alliance product as
shown in Table 3. Looking at Fig. 3, the lifetime of an
alliance product is shorter than an in-house product.
Table 3 also summarizes the comparison of average peak
sales between alliance products and in-house products.
Average peak sales of alliance product are smaller than
in-house product except two exceptions. Looking at
Figs. 3g and h, sales of in-house products are larger than
alliance products even in these two exceptions. In sum-
mary, alliance products are used as linkage for the main-
tenance of core field of a firm and completely unique
product introduction.

Our findings are summarized as follows:

1. Each firm has a strategy for nourishing its original
core field.

2. To complement this product pipeline in a core field,
an alliance product (a licensed product) is strategi-
cally used.

3. The firms’ own products have a longer product life
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Fig. 2. Major therapeutic fields of each firm. (a) Takeda Pharmaceutical Co. Ltd. Note: sales represents an adjusted value by deflator of chemical
industry compared to price level in 1990. Abbreviations: CNS, central nervous system; CV, cardiovascular; GI, gastro intestine. (b) Sankyo Co.
Ltd. (c) Yamanouchi Pharmaceutical Co. Ltd. (d) Daiichi Pharmaceutical Co. Ltd. (e) Fujisawa Pharmaceutical Co. Ltd. (f) Tanabe Pharmaceutical
Co. Ltd. (g) Ono Pharmaceutical Co. Ltd. (h) Yoshitomi Pharmaceutical Co. Ltd. (i) Santen Pharmaceutical Co. Ltd. (j) Mochida Pharmaceutical
Co. Ltd. (k) Torii Pharmaceutical Co. Ltd.

cycle and reach a larger amount of sales than the
alliance product.

4. The firms’ own product ultimately replaces the
alliance product creating a new core field for the firm.

5. The alliance product is pulled-out out once a firm
launches its own product.

This demonstrates not only the nature of the alliance
product but also the assimilation capacity of the firms
based on NPD from the licensed product. Furthermore,
the knowledge spillover, including technology spillovers
and marketing knowledge spillovers, are successfully
managed in the well-known territory of the original core
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Table 2
Crucial factor of core competence for successive NPD and essential factor for creativity

Creativity for NPD Crucial factor of core competence Essential factor for creativity
for successive NPD

Assembly industry Problem-finding Integration of parts Integrity
Material industry Target-finding One spot search Originality

field of each firm before the firm shifts these core fields.
Based on this transition between an alliance product and
the firms’ own product, assimilation capacity is main-
tained in an original core field for each firm. Thus, to
compete in this rapidly changing pharmaceutical market,
both efficiency and creativity is maintained in NPD by
using this alliance product strategy. In conclusion, the
key for the co-evolution of creativity and efficiency is
the constant injection of original products. Originality is
nourished in a core field for each firm through this pro-
cess, which enables the firm to have cumulative develop-
ment along with unique product development along a
new core competence path. The role of the alliance strat-
egy is to work as a linkage for the continuous NPD and
functioned as a tool for stimulating creativity while
maintaining efficiency.

3.2. Product spiral model for creative NPD

In Section 3.1, it is clearly demonstrated that firms
could maintain originality as a core competence for suc-
cessive NPD by utilizing alliance products as a tool for
maintaining and injecting originality in this process. This
novel finding was demonstrated by a comparative study
of the core field for each firm in the Japanese pharma-
ceutical industry.

In order to explain the role of the alliance strategy for
the NPD observed in Figs. 2 and 3, Table 4 proposes a
spiral model for creative NPD. When a new field is cre-
ated, it is a transition from another field. Once this new
field is created, continuing to introduce new products
also continuously enforces the new field.

In successful companies, unique NPD is sometimes
inhibited even at the growth because firms focus on
efficiency and become too specialized (Takayama and
Watanabe, 2001). After reaching a stationary phase, the
strategy is changed from creative to maintenance or pro-
tection. At this stage, the corporate strategy is concen-
trated on pursuing economies of scale giving rise to pro-
duct inertia. Various factors work to inhibit unique NPD
at the stationary phase and hence value-added is
inhibited by the firms’ own knowledge set.

The alliance product strategy is utilized as risk hedge
against the uncertainty of competition in NPD to evade
the interference and reduced efficiencies in a core field.
One primary role of the alliance product is a tool for

evading the trap of inertia created by the efficiencies,
that firms have to put in their production process.

As shown in Fig. 2, core fields are very flexible and
often changed by introducing the alliance products. In
this case, a new core field is created by a transition from
the stationary stage to the diversification stage. Hence,
the alliance could stimulate original innovation for NPD.

4. Conclusion and implications

In spite of the general recognition of the significance
of cumulative NPD, the mechanism and key factors for
remaining competitive with this strategy alone have not
been proven. Although most studies treat NPD as a pro-
cess of innovation, this investigation demonstrates that
the most crucial factor for success in cumulative NPD
is the process for the co-evolution of creativity and
efficiency.

In terms of NPD, each firm has a original core field.
Originality in NPD was divided into two dimensions.
One dimension was continuous NPD and the other was
creative destruction in NPD. The alliance product served
as a between these two dimensions. These dual contra-
dictory requirements compel the pharmaceutical industry
to depend more on alliance strategies than other indus-
tries.

This analysis demonstrates that firms could maintain
originality as a core competence in ongoing NPD by util-
izing a licensed alliance product as a tool for maintaining
or injecting this originality. While consistent and con-
tinuous R&D investment is indispensable for the pharm-
aceutical industry to maintain a high level of R&D inten-
sity thereby enhancing its core competence, firms must
also secure a risk hedge against unexpected dynamic
changes in customer preference. The role of these
alliance strategies in the pharmaceutical industry in order
to satisfy the dual contradictory requirements of conti-
nuity and yet flexible and extreme changes in NPD.

In view of the process of NPD, the problem-solving
process in assembly industries primarily revolves around
problem identification. Contrary to typical discussions,
NPD in the material industries is primarily based on a
target-search for new products. Typically the pharma-
ceutical industry differs from the assembly-type indus-
tries because R&D begins with the one spot search. This
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Fig. 3. Alliance products in a major therapeutic field of each firm. Note: sales represents an adjusted value by deflator of chemical industry
compared to price level in 1990. (a) Takeda Pharmaceutical Co. Ltd. (b) Sankyo Co. Ltd. (c) Yamanouchi Pharmaceutical Co. Ltd. (d) Daiichi
Pharmaceutical Co. Ltd. (e) Fujisawa Pharmaceutical Co. Ltd. (f) Tanabe Pharmaceutical Co. Ltd. (g) Ono Pharmaceutical Co. Ltd. (h) Yoshitomi
Pharmaceutical Co. Ltd. (i) Santen Pharmaceutical Co. Ltd. Note: major product field of Santen became ophthalmology as one field of the nervous
system. Antibiotics is a major product platform in Santen’s ophthalmologic product field. (j) Mochida Pharmaceutical Co. Ltd. Note: special GI
field for pancreatic or liver disease is a core of Mochida’s major product field. (h) Torii Pharmaceutical Co. Ltd.
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Table 3
Peak sales of major products in a core field of each firm

Company Origin of product Accumulated peak sales Number of products Average peak sales
(10 billion yen) (10 billion yen)

Takeda Alliance 24.6 3 8.2
In-house 135.4 10 13.5

Sankyo Alliance 51.6 4 12.9
In-house 218.4 2 109.2

Yamanouchi Alliance 40.4 4 10.1
In-house 108.0 5 21.6

Daiichi Alliance 13.9 2 7.0
In-house 99.7 2 49.9

Fujisawa Alliance 29.2 4 7.3
In-house 122.7 4 30.7

Tanabe Alliance 34.4 5 6.9
In-house 76.6 4 19.1

Ono Alliance 17.3 1 17.3
In-house 35.7 4 8.9

Yoshitomi Alliance 8.5 1 8.5
In-house 21.5 4 5.4

Santen Alliance 38.1 4 9.5
In-house 121.9 9 13.5

Total Alliance 258 28 9.2
In-house 939.9 44 21.4

Table 4
Spiral transition of product in NPD

Adaptation Evolution of business Strategy Indispensable organizational Type of innovation
factor

New field Latent Diversification Support by top management Destructive of existing
field

Concentration Growth Enforcement Collaboration between business Continuous
functions

Maintenance /protection Stationary Scale of economy Inertia Process
Transition to new field Transition Transformation or Enforcement Creation

isolation

kind of R&D has been explained as a factor of some-
thing peculiar to this type of industry but that produces
creativity and surprisingly enhances efficiency.

This paper elucidated the crucial factors for successive
NPD and the significant role of the alliance product strat-
egy to evade the typical inertia trap found in cumulative
NPD. Future research should address the mechanism and
factors governing the co-evolution of creativity and
efficiency.
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