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ABSTRACT

New product development has been a key element for
organizational evolution. The bulk of research about new
product strategy has focused solely on new product
development function itself. This paper investigates cross-
functional elements in new product development. More
specifically, we suggest that there must exist a fit between
new product strategy and value chain strategy. It means
that, in order to support new product development activity,
there must exist a relevant value chain strategy. We
consider three types of integration - internal integration,
customer integration, and supplier integration - as strategic
elements of value chain strategy. For the case of new
product strategy, we consider market newness and product
technology unfamiliarity as strategic elements. We also
consider two types of learming characteristic, i.e., ‘fast-
adaptive learning’ and ‘slow-adaptive learning’ as control
factor. Leaming  characteristic  represents  firms’
organizational capability related with organizational
learning. For example, for fast-adaptive learning case, the
effect of integration appears early in time. System
dynamics simulation is employed to verify our research
framework. The results exhibit that there must exist cross-
functional relationships between value chain strategy and
new product strategy in order to shorten total development
time.

1 INTRODUCTION

Establishing new product strategy is an important
activity in new product development. It is widely accepted
that firms with public and systematic new product strategy
exhibit superior performance [25]. The bulk of research
about new product strategy has focused solely on new
product development function itself. They mainly focus on
deciding critical elements that lead to project success [1, 7,
8, 14].
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Recently, in establishing new product strategy, new
insight to link other functions besides product development
together has appeared. Especially, value chain strategy is
thought to play an important role for reinforcing the effect
of new product strategy [11, 15].

This paper examines the fit between new product
strategy and value chain strategy. More specifically, we
have following research question - ‘how value chain
strategy can affect project performance in combination
with new product strategy?’

After reviewing relevant literature in the next section,
we illustrate our research framework and system dynamics
model in Section 3. Section 4 discusses results of
simulation. Finally, conclusion and implication are
presented in Section 5.

2 LITERATURE

For new product strategy, much research has been
already conducted. They identify critical success factors
that must be managed to succeed product development.
According to previous research, new product strategy can
be decomposed into several sub-strategies. First sub-
strategy is related with product technology. It focuses on
characteristics of product such as technological
sophistication, orientation, and innovativeness [4, 5, 6, 16].
Second sub-strategy is related with market characteristics.
It mainly focuses on market newness, growth, and
competitiveness [1, 8, 9, 12]. Finally, third sub-strategy is
related with organizational characteristics. 1t focuses on
forming project organization such as resource allocation,
decision sharing, and top management commitment [10, 19,
27].

For value chain strategy, main research topic is how to
organize and operate value chain. Value chain comprises
all activities from upstream to downstream for delivering
value-added products to customers. Many researchers
endeavor to figure out effect of integration in value chain
[2, 17, 18, 23]. Indication of high level of integration



would include increased coordination of logistics activities
as well as increased communication between organizations
{20]. Integration can be decomposed into two types of
integration. One is internal integration and the other is
external integration. Internal integration means the
integration of activities within the firm [3, 24] while
external integration means the integration of activities
across firm boundaries [13, 26]. External integration is
further decomposed into customer integration and supplier
integration [21].

Both new product strategy and value chain strategy are
very important elements in today’s firms. Although these
have been separated issues so far, some research to link

these two issues together has emerged recently [11, 15, 22].

These researches imply that there must exist the fit
between new product strategy and value chain strategy in
order to obtain better performance.

3 RESEARCH FRAMEWORK

3.1 Research Model

In this section, we discuss our research settings and
propositions. Figure 1 shows our research framework.

Figure 1. Research framework
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We first consider three types of integration - internal
integration, customer integration, and supplier integration -
as elements of value chain strategy. Internal integration
means the integration of activities within the firm and
plays a role of increasing internal work-related capabilities
such as design capability, manufacturing capability, and
work force adjusting capability. Customer integration and
supplier integration are considered as external integration.
Customer integration means the integration of inter-firm
activities between a firm and customers. Firms can gather
customer and market related information by customer
integration and this results in reducing market uncertainty.
On the other hand, supplier integration means the
integration of inter-firm activities between a firm and

suppliers. Supplier integration plays a role of increasing
supplying parts’ quality. And more importantly, it also
plays an important role of accumulating manufacturing
technology from suppliers. So, firms can reduce
manufacturing complexity due to product technology
unfamiliarity by supplier integration.

For new product strategy, market newness and product
technology unfamiliarity are considered. Market newness
means whether the target product is entirely new one or not
in market. On the other hand, product technology
unfamiliarity means whether necessary technology is very
unfamiliar to the firm or not.

We take into account total development time as
performance measure. This measure is employed for the
sake of convenience in our simulation model.

Finally, we consider leaming characteristic as control
factor. This represents firm’s leaming propensity. We take
into account two types of learning characteristic, i.e., ‘fast-
adaptive leaming’ and ‘slow-adaptive leamning’. If firm’s
learning characteristic is ‘fast-adaptive’, then the effect of
integration appears early in time. In other words, only
small amount of integration can be sufficiently effective.
This relationship can be formulated as concave function for
positive effect, and as convex function for negative effect.
On the other hand, if firm’s learning characteristic is ‘slow-
adaptive’, then the effect of integration appears lately in
time. In this case, integration can only be effective when
sufficient amount of integration is activated. This
relationship can be formulated as convex function for
positive effect, and as concave function for negative effect.

We first consider the fit between value chain strategy
and new product strategy. For instance, when there exist
certain amounts of market newness and product technology
unfamiliarity, how three types of integration can affect
total development time? This invokes us following
propositions.

Proposition la. The newer the market, the more
customer integration needed for reducing total
development time.

Proposition 1b. The more unfamiliar the product
technology, the more supplier integration needed for
reducing total development time.

Proposition 1c. The older the market and the more
familiar the product technology, the more intemal
integration needed for reducing total development time.

Proposition la explains the fit between market
newness and customer integration. When there exist much
market newness, firms face much uncertainty in relation to
market information. So, in order to reduce market
uncertainty, ﬁrm§ must devote themselves to customer
integration. Proposition 1b has similar explanation.
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Proposition lc can be explained with somewhat
different reasoning. When there exist little market newness
and product technology unfamiliarity, neither customer
integration nor supplier integration is needed to reduce
uncertainty. In that case, internal integration can have a
great effect on project completion.

The effects of three types of integration on project
completion can be varied as firms’ leaming characteristics.
We set following proposition.

Proposition 2. The effects of three types of integration
would be much greater in fast-adaptive learning than in
slow-adaptive learning.

Proposition 2 represents the controlling effect of
learning characteristic on integration. For the case of fast-
adaptive learning, only small amount of integration can be
sufficiently effective and therefore total development time
can be shortened compared with slow-adaptive learning.

3.2 System Dynamics Model

In order to verify our research propositions, we
employ system dynamics simulation. Figure 2 shows our
system dynamics simulation model. The model consists of
2 parts. The first part is ‘design’ module, which
corresponds to the left side of the model. And the second
part is ‘manufacturing’ module as presented in the right
side of model. Product development starts from design
activity. At the beginning of design activity, there is initial
design definition which indicates total amount of work
needed. As design activity progresses, some amount of
work can be judged as failure, which leads to rework.
Firms can also adjust work flow level by hire and fire
activities. Once design is completed, manufacturing
activity is started as similar procedure.

Market newness and product technology unfamiliarity
affect the model as new product strategic elements. If
product development project has more market newness,
then there exist more market uncertainty. Similarly, if
project has more technological unfamiliarity, then there
exist more manufacturing complexity.

Internal integration, customer integration, and supplier
integration are deployed as value chain strategic elements
and considered as decision making variables in the
optimization model. Internal integration affects the work
force adjustment time as well as net design and
manufacturing capabilities. If the level of internal
integration is more higher, then time to adjust work force is
more shortened and net design/manufacturing capability is
more increased. Customer integration plays a role of
reducing market uncertainty while supplier integration
plays a role of reducing manufacturing complexity.
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Figure 2. System dynamics simulation model
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4 RESULTS

4.1 Basic Simulation Run

In order to observe the effects of three types of
integration as a whole, we simulate the model at arbitrary
level of market newness and product technology
unfamiliarity. Figure 3 shows the effect of customer
integration and internal integration on design finishing
time by fixing both market newness and product
technology unfamiliarity at 0.5 (all levels of integrations,
market newness, and product technology unfamiliarity are
assumed to have real values from O (very low) to 1 (very
high)).

Figure 3. Effects of internal integration and customer
integration on design finishing time
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As we expected, both internal integration and
customer integration have positive effect on design
finishing time. In other words, design finishing time
decreases as level of customer integration and internal
integration increases. Moreover, at the very high level of
integrations, design finishing time is reduced dramatically
to nearly half of initial amount with no integration. This
means that both customer integration and internal
integration have a great influence on reducing development
time. More interestingly, the effect of each integration is
not mutually exclusive but cross-functional. This means
that levels of each integration must be decided
concurrently not separately. This figure also ensures
validity of our simulation model. Since we obtain similar
figure for the relationship among manufacturing finishing
time, supplier integration, and internal integration, we omit
that figure.

4.2 Optimization Run

Basic simulation results show that the effects of three
types of integration as a whole. But, this is not enough to
verify our research propositions. Once three types of
integration are declared to be effective, the next step must
be deciding how to allocate available resource to three
types of integration, given resource limitation. This calls
for optimization run related with resource allocation.

We simulate optimization tun with manufacturing
finishing time - in our model, manufacturing finishing
time equals total development time — as payoff and with
levels of three types of integration as parameters to be
decided. Because there always exits resource limit, we
assume that the sum of three levels of each integration
equals one.

Before examining the optimal composition of
integrations, we investigate the effects of market newness
and product technology unfamiliarity on total development
time. Figure 4 presents the relationship between total
development time and market newness for different

learning characteristic by fixing level of product
technology unfamiliarity at 0.9.

As Figure 4 illustrates, total development time
increases monotonically as level of market newness
increases for both types of learning characteristic. Also,
fast-adaptive learning case always surpasses slow-adaptive
learning case. Another interesting finding is that total
development time for slow-adaptive leaming case
increases rapidly around 0.6 of market newness. This
implies that the effects of integrations are remarkably
weaker at higher level of market newness for slow-
adaptive learning case. But for fast-adaptive leaming case,
total development time doesn’t increase much as level of
market newness increases. This means that, for fast-
adaptive learning case, integrations are quite effective for
all levels of market newness. Figure 3 presents the
relationship between total development time and product
technology unfamiliarity by fixing level of market newness
at 0.9. This Figure shows similar feature with Figure 4.

Figure 4. Effect of market newness on total development
time
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Figure 5. Effect of product technology unfamiliarity on
total development time
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In order to investigate optimal composition of integrations,
we repeat simulation at various levels of market newness
and product technology unfamiliarity. Results of
optimization run are presented in Figure 6 for fast-adaptive
learning case and in Figure 7 for slow-adaptive case.
Figure 6 presents how to allocate overall resource to
three types of integration in order to minimize total
development time. For example, if both market newness
and product technology unfamiliarity are high, then firms
must allocate 39% of available resource to internal
integration, 13% to customer integration, and 48% to
supplier integration in order to minimize total development
time. As Figure 6 illustrates, the optimal level of customer
integration increases when there exists more market
newness irrelevant with level of product technology
unfamiliarity. Also, the optimal level of supplier
integration increases when there exists more product
technology unfamiliarity irrelevant with level of market
newness. And, the optimal level of internal integration
reaches to the highest value when there exist less market
newness and product technology  unfamiliarity.
Additionally, it is another finding that the portion of
customer integration is always smaller than others.
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Figure 6. Results of optimization run when fast-adaptive
learning is assumed
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Figure 7. Results of optimization run when slow-adaptive
learning is assumed
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Figure 7 presents similar results except that the
relationship between customer integration and market
newness is not clear for low level of product technology
unfamiliarity. In other words, for the slow-adaptive
leaming case with low level of product technology
unfamiliarity, customer integration is not effective to
reduce total development time. In that case, internal
integration is the most effective element to reduce total
development time irrelevant with level of market newness.
This means that, for low level of product technology
unfamiliarity, the effect of customer integration for
reducing market uncertainty is much weaker than the effect
of internal integration for reinforcing internal work-related
capabilities such as design and manufacturing capabilities.
These explanations ensure our propositions la through Ic,
except that proposition la is partially supported for the
fast-adaptive learning case only.

Proposition 2 can be easily accepted by comparing
Figure 6 and Figure 7. According to these figures, total
development time for fast-adaptive learning case is always
smaller than that for slow-adaptive leaming case. Another
interesting finding is that, in the optimum, resource is
relatively split into three types of integration for fast-
adaptive case while it is concentrated on one of three types
of integration for slow-adaptive case. The reason is that
relatively small amount of each integration can be
sufficiently effective for fast-adaptive case but not for
slow-adaptive case. This is because of the very nature of
learning characteristic. For slow-adaptive case, only small
amount of integration cannot be effective at all and
resource is relatively concentrated on the most effective
integration. These explanations ensure our proposition 2
along with Figure 4 and Figure 5.




5 CONCLUSION AND IMPLICATION

In this paper, we examine the relationship between value
chain strategy and new product strategy. The simulation
resuits exhibit that there exist cross-functional relationship
among three types of integration, new product strategic
elements, and learning characteristic. This means that firms
must control the level of integrations according to the
characteristic of new product development project. It is
another finding of this paper that the effect of integrations
is much greater in fast-adaptive learning case.

The results of this paper give insight to both
researchers and practicians. Value chain strategy and new
product strategy are not separated issues but closely inter-
related. According to the characteristic of new product
strategy, firms must adjust their value chain strategy
relevantly. This paper can be used as starting point for
further research to researchers and as strategic framework
for new product development to practicians.

This paper has some limitations related with research
context. Research framework is too narrow to properly
represent general characteristics of value chain strategy
and new product strategy. Definition of integrations and
learning characteristic must be subtly supplemented. Other
variables than market newness and product technology
unfamiliarity must be incorporated as new product
strategic elements. In modeling of proposed research
context, equations used in our model can be criticized for
their accuracy and validity. Further examination needs to
be done for fining equations.

The results of this paper invoke us future research.
Organizational learning is an important issue in
organizational science area. More detailed investigation
between fast-adaptive learning and slow-adaptive learning
is an important future research topic. Another important
future research topic is investigating the relationships
among three types of integration in detail. Figure 3 implies
that there may exist a efficient frontier of integrations. We
can verify existence of the efficient frontier by further
examination of our simulation model.
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