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ABSTRACT

Management of innovation is an important issue for firms and being good
at this may be the deciding difference between death and survival. This paper ar-
gues, based on 12 case studies, that new technology influence the innovative ca-
pability of firms and disturbingly the process appears not to be managed in the
sense that aims, instruments and resources are unclear.

It is observed that new technology is adopted with a limited scope and fo-
cus — often to solve a particular technical problem e.g. the quality of specifica-
tion are too low. For a single reason a new technology is introduced within the
firm, which over time becomes a source of innovation.

However, through adoption of this new technology firms engage in a mu-
tual learning and forming process where the firm learn by using the new technol-
ogy. When learning, the firm and the new technology is mutually formed as the
firm tries to adopt and develop the elements of the new technology they see fit
for their purpose. In this process the firms also adapt their existing technology to
the new technology thus forming a new hybrid technology.

The technological and organisational learning process happens over time
and translates into strategic learning. As the possibilities of the new hybrid tech-
nology are recognised a new strategy based on the new hybrid technology is
formed trying to exploit its advantages.

The paper uses a number of case studies in firms implementing product
configuration systems to substantiate these claims. It has been observed through
these interviews that product configuration systems are being implemented to
solve a particular problem only later to become a significant part of business
processes. Product configuration systems over time become a central element
when innovating new products.



1 Introduction

Innovation, be it process or product innovation, is the source of increasing productivity
and wealth in society. Thus innovation is a major concern at both the national and firm level.
Many scholars have been and still are interested in understanding innovation from a variety
of perspectives and levels of aggregation.

This paper reports preliminary findings from the project for Product Models — Econom-
ics, Technology and Organization (PETQ"), which contradicted the intuitive hypothesis that
new technology is chosen and implemented as a managed process and the effect on the firm
is well understood before hand. The intuitive hypothesis is based on the fact that resources
are limited and firms as rational behaving entities are expected to put their resources to their
best use. This, in turn, implies that different investment alternatives be scrutinized and those
delivering the best expected return on investment selected.

However, there are forces pulling in the opposite direction towards quick decisions based
on poor insight into the nature of the technology and its possible consequences. Some tech-
nologies are far from simple and perhaps better described as an empty box, for the firm to
fill. Such technologies require substantial effort from the adopting firm to make it fit existing
products and routines. If the adopting firm have no prior experience with such a technology it
is difficult if not impossible to predict how such technology will match their organisation.
Naturally a substantial effort will lower the level of uncertainty but such resources are not
always present. In the process of choosing between several technologies the resources spent
on each technology is even lower and decisions will be based on a simple understanding of
the positive effects of the technology. However, complex technologies that affect and perhaps
fundamentally change processes within the firm and this in turn change the innovative capa-
bilities of the firm. This leads us to propose the following claim:

It is our claim that new technology is introduced in a firm as a simple tool based on a
clear understanding of the positive and specific effect on the firm. It is further our claim that
the introduced technology, as an unforeseen side effect, influence the innovative capability of
the firm.

The paper will substantiate the claim with empirical evidence from 12 of case studies of
Danish firms having implemented a specific technology®: Product configuration systems.
Thus the question focuses on how this particular technology influences innovation, if at all.
The second question is focused on how effects on the product configuration technology, over
time, are integrated into the firms’ strategy.

Extensive qualitative interviews have been conducted with employees at different levels
in these firms. This paper does not presume to present the one true answer to the questions

! The PETO project is financed by the Danish Technical Scientific Research Counsel.
? In this paper technology encompasses devices, organisation and procedures required to use the technology.



posed. It is, however, noteworthy that similar experiences can be drawn from a number of
these 12 different firms, which operate in different markets.

Section 2 briefly describes what a product configuration system is and section 3 explain
the methodology used. In section 4 the empirical evidence gathered is presented beginning
with a brief overview of the participating firms. The cases which provide supporting evidence
for our claim is presented first and those cases that do not are presented secondly. The proce-
dure for both is similar and begins with a description of the problem and reason for investing
in a product configuration system. Next the consequences and implications for innovation are
explained and a conclusion is offered in section 5.

2 Describing Product Configuration Systems

A product configuration system is a computerized model of a product, which allow a
sales person or customer to interact with the model and thereby choose the (configure) the
desired components for this particular product. A product configuration system contain
knowledge about the individual parts of the product and what variants of a part that are al-
lowed to go together. For instance a product configuration system (PCS) for a bicycle will
contain knowledge about the different sizes of frames, wheels, and various colours and their
relationship. When a sales person configures a bicycle the PCS automatically ensures that the
right size of wheels is added to the frame along with other items directed by the particular
frame.

Product configuration systems can be designed with various levels of detail depending
on the intended purpose. It is meaningful to adopt a distinction between 1) a tender configu-
ration system and 2) a production configuration system. A tender configuration system is a
PCS designed to produce a tender for a particular type of projects. Most often tender configu-
ration systems are found in heavy engineering companies where the cost of producing a ten-
der is very costly and a significant proportion of the tender contain the development of a
product variant not previously developed. In the opposite end of the scale we find the produc-
tion configuration system, which has complete knowledge regarding the product and its com-
ponents down to the last spacer. Such systems are often linked to the company ERP system
allowing a configured product to be directly produced. The PCS then feed a configuration to
the ERP systems thus allowing for automation in the process of creating bill of material, rout-
ing, and inventory etc

A firm can be characterised as consisting of three distinct processes: 1) Product devel-
opment, 2) Order handling and 3) Manufacturing as illustrated in Figure 1. We limit out fo-
cus to the development and order handling process and the relation in between.
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Figure 1: The process of a firm (Hansen 2003, from Barfod & Hvolby 1997).

Without PCS a customer enters in the top of the order handling process by contacting the
firm. Sales personal and the customer enter into a dialogue with the intent of producing a
product specification. If the product specification is outside normal paraper@dt[@'buct
has to be modified to fit the customer’s wishes. This is a costly procequre as the sales person
has to contact product development who will make the proper adjdﬁéﬂ@lllgprﬁhegt
how small these modifications are, they have to follow the process of making product modi-
fications. This includes making new drawings, bill of material and specifying the modified
production process. All of these activities include approximations by the involved staff as
they try, to the best of their abilities, to match the customers need tq apspecific grod te
the process is a reoccurring iteration between customer, sales, prod(hzI é\ﬂ&df&éﬁﬁﬁ(ﬁg
duction. This is complex process where responsibility for the proce 1|5' af&t#@rﬂ
forth between the involved departments. All too often required information to specify the
product was not gathered in the first place resulting time consuming follow-up questions,
which could and should have been avoided. The questions do consume a whole lot of time
but they halt the process of producing a specification and so do all the iterations between de-
velopment, production etc.

The purpose of a PCS is to automate a substantial amount of thesEtre'rglt)st QJQQ

a system that allows a sales person to specify a product in dialogue with the customer. If the
desired product can be specified by the product configuration system all the usual back and
forth between departments is eliminated and the specified product can be produced when the
customer has accepted the offer made by the firm.



A product configuration system extends the range of standard products and makes it pos-
sible to configure these at a low marginal cost. Without PCS limited experience of sales peo-
ple result in only a limited variation of the possible configurations being sold. With PCS it is
further possible to support the actual sales process by allowing the PCS to make choices re-
garding configuration based on functional requirements. For instance, if one was to configure
a truck and the customer required a specific capacity the PCS would allow only configuration
which satisfy the capacity requirement. Naturally a product configuration system does not
support arbitrary configurations and the firm must choose which products and components to
enter into the model. The possible number of configurations offered by the model becomes a
subset of the configurations offered by the company, as illustrated in Figure 2.

Possible product variants

Variants in PCSI

Figure 2: Possible product variants in a product configuration system is a subset of all product
variants offered by the company.

While this may sound like the solution to many of our productivity problems it must be
observed that there are significant problems with PCS or perhaps more specifically the im-
plementation of PCS. It is evident from several implementation projects (Riis 2003, Hansen
2003, Hvam 1999) that there are significant costs associated with the implementation, and
realizing benefits is dependant on several factors other than mere technical issues. Imple-
menting PCS requires above all very specific insight into the product configuration process.
It is imperative to know how and why a sales person or production employee configures a
product as they do. What are the criteria for choosing one component in favor of another and
this knowledge is most often tacit. But in order to develop a PCS this knowledge has to be
made explicit and products must be grouped into different categories and the possible varia-
tion of elements specified.

For some firms this knowledge is tacit to the level where one is astonished that products
are actually being produced. This observation is typically associated with firms producing
one-of-a-kind products or small batches and is not related to firm size. Firms engaged in mass
production typically have very explicit knowledge regarding their products as reducing the
cost of a single part is important when competing on price.

Theoretically product configuration systems are part of the mass customization debate.
Here we define mass customization as consisting of by two dimensions (Duray et al. 2000,
p-607): 1) The basic nature of customisation, and 2) The means for achieving customization



at or near mass production costs. The basic nature of customization refers to the observation
(op. cit.) that variety in itself does not constitute customization At some point the configura-
tion process the customer must provide input to the product specification. The means for
achieving mass customization at or near mass production costs are essentially economics of
scale as a consequence of modularity of the product.

When dividing a product into a number of distinct modules and making sure that some of
these modules span more than just a single product it becomes possible to achieve economics
of scale. Product configuration systems fit in the second category as a means for achieving
customization at little marginal cost. However, it does not follow that the cost of producing
the different variants will be the same. As Pine (1999, p196) notes: “The best method for
achieving mass customization — minimising costs while maximising individual customization
- is to create modular components that can be configured into a wide variety of end products
and services”, which is also recognised by Duray et al. (2000, p608). While it is easy to de-
sign a product configuration system around a fully modular product, it is not a necessity, and
it is possible to design a product configuration system for a non-modular product. The latter
product will not see the cost advantages of modularisation, and the process of creating the
configuration system will also be more complex due to idiosyncrasies in the individual prod-
uct variants.

3 Methodology

The research reported in this paper is but one result from the “The Product Models,
Economy, Technology, and Organisation” project (PETO). The PETO project is studying the
process and effects of implementing product configuration systems, which so far has received
little attention by scholars. Most of the literature on PCS is centered in the mass customiza-
tion debate and focuses on the technical aspects of configuration. However, research is
emerging, which take into account more than just the technical issues and in particular Forza
& Salvador (2001 & 2002) has offered insight into the economic consequences of PCS. Still
the organizational perspective is relegated to an anecdotal level and general and long term
effects are not discussed.

As no other interdisciplinary studies on PCS have been conducted, an explorative and
hypothetical deductive approach was selected. Based on knowledge on product configuration
systems a number of hypotheses was deduced for each of the economic, technical, and or-
ganization perspectives. This was then transformed into a questionnaire populated with ques-
tions directed at: 1) The specification process before and after implementing product con-
figuration systems, this is the foundation for understanding the changes induced by imple-
menting a product configuration system; 2) Technical issues of the implemented product con-
figuration system; 3) Economic issues and 4) Organizational issues. The questionnaire was
designed to document the order acquisition chain before and after implementing PCS. The
questionnaire consisted of 196 questions of which 47 were directed at economic issues, 33 at
technical issues, 97 at organizational issues, and 19 regarded the specification process. The
questions were designed to be both closed and open ended questions, in the latter case lead-



ing respondents to elaborate and explain certain positions (Jacobsen 1996:111). The open
ended questions were used deliberately to allow some degree of exploration in the interview
process, and respondents were allowed to pursue their line of thought before being inter-
rupted and directed towards the question. Concluding questions were used to confirm and
summarize the meaning of open ended questions.

17 firms among the members of the Danish Association for Product Modelling® were ap-
proached and 13 firms agreed to participate in the study, however, one of the 13 firms did not
have PCS implemented and was interviewed only because they had rejected to implement
PCS. Thus 12 firms with product configuration system experience were subject to qualitative
interviews using the developed questionnaire.

Firms were asked to provide individuals of the following categories: 1) Sponsor, 2)
Technician/programmer, 3) User, and 4) The project leader. These four roles were chosen, as
they would theoretically represent all organizational levels of a product configuration project.

The interviews were intended to be conducted with a single respondent at a time, allow-
ing for a detailed interview with personal opinion expressed. To help establish a minimum
level of trust, respondents were provided with a written and signed statement expressing that
the information would remain anonymous and certainly not shared with their colleagues.

However, in some cases it was not possible to conduct individual interviews, and a group
interview was the only option for having the specific firm participate in the study. It is ex-
pected that these interviews to some degree fail in uncovering problems with the product con-
figuration system and the implementation process, which are due to personal differences.
Group interviews have a tendency of expressing consensus among the respondents.

In all interviews multiple investigators (Eisenhardt 1989:538) were used to ensure com-
plementary opinions and insights and to enhance confidence in the findings. During all inter-
views two investigators were present, and on some occasions even three and four investiga-
tors found their time to participate in the interviews. The combination of multiple investiga-
tors and open ended questions is very powerful, if investigators deliberately keep silent to
pressure respondents into answering. On many occasions this was the deciding factor for get-
ting a meaningful answer. The interviews were taped and subsequently transcribed, which
was followed by a condensing procedure for extracting the meaning of the interviews (Kvale
1994:189).

4 Empirical Evidence

12 firms have been interviewed all of which had or was in the process of implementing
PCS. The participating firms have all been promised to remain anonymous and we shall refer
to them as firms A through L. The cases will be divided in two groups: Those offering evi-
dence supporting our claim and those not. Two of each type of cases will be presented in de-
tail and the remaining eight cases will be briefly summarised.

3 See www.productmocels.org.




Firms A and B manufacture production plants and single orders are often seen in the 100
Million Euros range. Firms A and B are large and old firms with a lion’s share of their mar-
ket. Both firms are engaged in heavy engineering and the bulk of their resources are spend on
engineering hours. Firms C to G consist of firms which, which all has a history of being mass
producers. Firms C and D produce consumer goods and firms E, F and G are industry suppli-
ers, the turnaround in this group range from 12,5 to 600 Million Euros. Firms H to L are
firms which are batch producing firms, which allow the firms to modify the product specifi-
cations. The turnover in this category was between 22 and 550 Million Euros.

4.1 Cases Supporting our Claim

Firms supporting our claim are: A, B, E, F, I, and J.

4.1.1 Firm A

Firm A is a heavy engineering firm which implemented PCS for two reasons: 1) Main-
tain key knowledge within the company and 2) Make the product specification process more
efficient. Firm A is in a situation where a significant number of the key staff is due for re-
tirement within the next 2-5 years and much of their knowledge is not documented. As this
staff is highly specialized engineers this is a potential threat for the company. Heavy engi-
neering firms is characterized by the fact that a specific tender for must be produced for each
single client. Firm A has further observed that the number of tenders produced for each order
is rising and is currently 33 tenders’ per order. Firm A is currently in the final staged before
putting their PCS into productive use. However, the experience is that firm A has developed
a PCS which meet the original criteria and thus Firm meet the first part of our claim.

It is, however, apparent that the product configuration system will have unforeseen ef-
fects on the innovation system in firm A. Before PCS most product development was a direct
result of customer requests and when similar products has been developed a number of times
they were regarded as standard products. PCS is now envisioned to be an integral part of
product development where new models are developed within the product configuration sys-
tem before customers express a need for the product. This also changes the role of develop-
ment from reactive to proactive and new ideas for products must be generated using other
sources of inspiration than customer input. Firm A support the second part of our claim by
demonstrating that PCS has induced a change in the perception about how products are de-
veloped. PCS is not believed to be a central part of future product development and this was
not envisioned in the beginning of the project.

4.1.2 Firm B

Firm B, implemented PCS with the purpose of reducing the amount of resources required
for the production of a tender. In firm B a tender requires an average of 2500 engineering
hours and such workload often drain the firms resources in times where many customers ap-
proach. Firm B has traditionally dealt with this situation by estimating the probability of get-
ting the deal and rejected others. However, it appears that the procedure for predicting the



customers to address is not functioning as a review of past orders and estimates revealed less
than 50% hit rate - in other words they felt it impossible to make a prediction. This called for
a tool, which could automate the process of generating a tender and allow the firms to pro-
duce tenders for all interested potential clients.

Firm B went through a development process where the actual work processes and prod-
ucts were analysed and documented (see Riis 2003, p.186 for a general description of such an
analysis). The product configuration systems were implemented and firm B experienced that
the PCS was able to deliver the expected benefits. Firm B experienced that a tender of higher
quality i.e. more precise in responding to specific customer wishes, could be produced in an
average of 190 engineering hours compared to the previous average of 2500 hours.

Thus, firm B support the first portion of our claim: A tool has been selected and imple-
mented for a specific purpose of automating the tender producing process. Firms B also went
through a significant process of restructuring the organisation and their perception of their
products, which was not anticipated.

Firm B is perceived as an engineering firm and proud of it. Consequently it is has been
corporate culture to cater for the individual customers by producing a product which was tai-
lor made. If the customer needed a grinder 7.5 meter in length the customer would get it re-
gardless of the 8.0 meter grinder developed just last week. When a number of customers had
requested similar products the product would slip into the catalogue as standard product.
Such development has significant implications for the costs of the product and when depart-
ment A changed their grinder department B and C etc. would have to adjust accordingly and
this is very costly but consequences was invisible to department A.

In the process of developing PCS it became necessary to break the product in to catego-
ries based on production capacity of the product. Consequently the various departments were
asked to deliver estimated costs for a variety of their components, such as the grinder. It be-
came chokingly clear that some variation in cost was not tied to whether the grinder was 7.5
or 8.0 meters and actually a majority of the need for grinders could be satisfied in just three
different models. This was done for all of the components in the product and it was possible
to configure the PCS to produce a tender based on a information proceed by the customer in
the first interview. The tender produced could then serve as a basis for further negotiation.

Once delivered the individual departments were forced to deliver components which
complied with the specifications and this resulted in a significant modularisation, which is
changing the perception of how to develop the product. Departments now think in modules,
which are structured according to an overall design of the factory e.g. capacity of the plant.
This change is a fairly recent event and has happened during 2002 and 2003. For this reason
it is not possible to clearly identify the effects on innovation from modularisation. It does
however remain clear that the nature of innovation has changed. Before PCS innovation was
part of every order but now PCS ensure that the same modules are used many times. It is not
clear what the source of innovation will be now and no alternate means of stimulating inno-
vation has yet been determined. Therefore we can fear that innovation is slowed down with



possible negative long term consequences. The conclusion is that innovation is affected but it
is not yet possible to determine how and what the consequences are.

4.1.3 FirmE

Firm E needed a tool to reduce the turnaround-time for specifying a new product variant
and succeeded in achieving a reduction from 6 to 1 day.

Firm E was force to change their product development practice from reactive to proac-
tive. Before implementing PCS customers would demand changes made to an existing prod-
uct e.g. improved resistance to high temperature conditions. The development department
would then make the proper modifications and after seeing the same demand the product
would become a standard product. Now, the development department act proactively and
predefine a number of variations when developing a new product

414 FirmF

Firm F experienced that the quality of product specifications was too low and needed a
tool to validate product configurations. PCS was implemented as a tool to improve the qual-
ity of specifications and it was a great success as the number of faulty specification has
dropped from 25% to 0%, measured as the number of production halts due to faulty specifi-
cations - quite remarkable. This supports the first part of our claim.

Before implementing PCS most product configurations had to pass through the product
development department for validation. After implementing PCS most of the validation is
done using the PCS and now product development can actually focus on developing new
products. In the situation a product configuration is not validated through the PCS it must be
validated in the product development department. There are both advantages and disadvan-
tages to this change. The obvious advantage is that the majority of product validation is now
done automatically which has resulted in lower turnaround time. The disadvantage is that the
product development department is rarely presented with odd customer requests generating
fewer ideas for new products. There has also been a change in focus in product development.
Product development now focuses primarily on cutting costs and new models are often a re-
designed version of a previous model e.g. the model is a direct replacement in terms of size
and quality but significantly cheaper due to changes in assembly and production routines.
Another change is the facts that firm F now only embarks on developing a radical new design
or product if such a product is backed by a customer who is willing to be part of the devel-
opment and buy a certain amount.

These are all changes to the innovation process which has been facilitated by the product
configuration system and we conclude that firm F supports both the first and second part of
our claim.

10



4.1.5 FirmlI

Firm I implemented PCS as an integrated part of a new ERP suit and needed PCS spe-
cifically to establish a clear overview of the product range. Firm I had a history of producing
tailor made products for individual clients. Firm I produce a product, which is a productive
resource for the customer and the yield of the product is directly related to its height. Need-
less to say customers demand the highest product available. However, the same relation does
not exist between production cost and height, which has lead to a number of unpleasant sur-
prises in terms of lost profit. The combination of PCS and ERP has resulted in a more man-
aged production process where only valid products can be configured and sold.

The use of PCS has lead to insight into the structure of all the different models produced
by firm I. It has been discovered that there are significant potential for modularization e.g. a
cooling system of equal effect is not the same for different models. The result has been dif-
ferent housing and cooling hose systems, which further makes it impossible to share parts
between models. The overview provided by the PCS has resulted in a move towards a more
modular type of development whereas earlier the process has been typically integrated prod-
uct development, which supports the second part of our claim.

4.1.6 FirmJ

Firm J produces equipment to be used on trucks and the product has to be configured to
particular type of truck used by the customer. The functional characteristics of the product
also have to be specified and naturally there are many restrictions between the functional and
structural specifications. Before implementing PCS only a single individual was able to thor-
oughly validate product specifications and calculate a price.. In most instances sales staff
would pass a product specification for validation and it would contain no errors but occasion-
ally errors were detected. It also happened that products were validated and later in the pro-
duction stage it was realized that product simply could not be produced. An increase in the
number of orders resulted in the person doing the validation and price calculation becoming
overloaded leading to prolonged response time. Firm J choose to implement PCS as a means
of overcoming this particular situation and PCS was to ease configuration and allow sales
staff to determine the actual price. This supports the first part of our claim.

The PCS, however, also had a significant effect on the process of innovation. Before
PCS products were developed in the same pace as customers desired variants not part of the
standard products. The innovation process was typical integrated product development in the
sense that functional innovation was specifically tied to the structure of a product. Thus,
when a new customer demanded the same functionality but to be used on different equipment
the product had to be developed all over again.

PCS had the effect that the existing range of products was systematically divided into a
number of product families. In the process of doing so it was discovered that on many occa-
sions the same functionality was provided in different ways i.e. the bill of material was not at
all similar. At first this was just noted but not acted upon. After making the PCS available for
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both sales and product development a common understanding of the different product fami-
lies evolved. The PCS provided a clear overview of the different products and their parts and
this over time resulted in product developers beginning to apply a modular approach to new
functionality. A modular approach has the distinct advantage that a specific functionality is
no longer are tied to a specific product structure. This advantage becomes further pronounced
when using PCS as the PCS immediately allows a feature to be used across structures as long
as a particular structure has the required interface.

The change in product development strategy was not anticipated but indeed welcomed
due to the inherent cost savings from not having to develop for a specific structure. Thus, this
case also supports the second part of our claim.

4.2 Cases Not Supporting our Claim
Firms C, D, G, H, K and L do not support our two claims.

4.2.1 Firms C and D

Firms C and D are both manufacturing products in which the element of design is very
important. Sales are driven by product design rather than functionality and specific features.
These firms have deliberately decided design to be the governing factor in product develop-
ment. This becomes evident in the organisation where the PCS department is involved only
after the product has been developed and then only to build a model, which allows for easy
configuration. These two firms also had long term experience with PCS in which case it can-
not be ruled out that product development has been affected in the past although the respon-
dents denied this. This leads to a conclusion, although based on only two firms, that when
design is a dominating parameter it is possible to use PCS as a specific tool which can be im-
plemented and managed without unforeseen consequences for innovation.

42.2 Firm G

Firm G implemented PCS as a tool with the single purpose of improving intra company
sales and allocation of production resources. Firm G long time ago implemented PCS within
their ERP system allowing sales staff to easily configure and allocate production resources to
the order at hand. When firm G was interviewed they were in the process of implementing a
new PCS as a replacement. In the new PCS all production resource across subsidiary compa-
nies has become available to all allowing easy allocation of resources. As the products al-
ready were configurable no new insight has been gained in the process. It is possible that the
original PCS implementation has had significant effects on innovation although it cannot be
substantiated.

4.2.3 Firm H

Firm H produces uninterruptible power supply systems and introduced PCS as a general
concept for selling their products. Product configuration and allowing customers to be part of
the configuration process is considered the core of their strategy. Product innovation is under-
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taken in the product development department and the configuration department program their
PCS the moment a new product or variant has been released. Modularisation is also a core
concept in firm H although it has been motivated from production and development rather
than from configuration. Firm H emphasized modularisation and take great care to develop
products that can be produced and assembled as cheap as possible. One example is a product
family which has to major variants, which has 110 components in common. Variant 1 re-
quires 25 additional components and variant 2 requires 46 additional components. While not
motivated by configuration such product strategy is a perfect match with configuration as the
required division into product families are already done in the development stage. Thus, firm
H does neither support the first, nor the secondary claim.

42.4 FirmK

Firm K implemented PCS with the sole purpose of being able to make sense of an enor-
mous amount of product variants. Firm K differentiates their product by offering custom
sizes and not just a number of standard sizes. This results in an enormous number of variants
and since the product produced by firm K has a very long lifespan, which is currently around
40 years for one product line, the possible number of variants is very large. PCS has not in-
fluence the number of variants, nor the product innovation process. Product innovation is
driven by long term changes in the market and not possible modularisation. It would appear
that firm K like firm C and D is driven by design but also give priority to reducing costs. PCS
reduce costs by streamlining the specification process and producing ready to produce speci-
fications.

4.2.5 FirmL

Firm L manufactures electric distribution boards for industry use and implemented PCS
in order to allow customers to do their own configuring using a web browser. The general
idea was to increase productivity by letting the customers do some of the work, so in this
sense there was a clear objective for the project. Firm L succeeded in developing a PCS ful-
filling the goals and it has not been possible to detect changes in production or innovation as
a consequence hereof. In fact, it was part of the purpose that the sales department was to use
the configuration system, which never happened. The sales department feels that the configu-
ration system provides too many constraints and therefore they continue to use the old ERP
based system.

5 Conclusion

This paper stated the claim that new technology is introduced in a firm as a simple tool
based on a clear understanding of the positive effect on the firm. It is further our claim that
the introduced technology, as an unforeseen side effect influence the innovative capability of
the. The claim was tested against experience from a project analysing 12 Danish firms having
implemented product configuration systems.
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Six of the analysed firms support the claim and all exemplify that technology is chosen
as a solution to a specific problem and the consequences are not completely understood. In all
of the supporting cases PCS changed the order acquisition process making it more stream-
lined. The benefit was lower turnaround time and consequently higher productivity. PCS in-
spire modular thinking in the sense that in order to use PCS a model of the products had to be
programmed into the system. Some firms went through a formal process for developing such
a model and others just programmed their products one by one into the system. Regardless,
all firms have experienced an increasing focus on modular development as compared to inte-
grated development. Modular development has the advantage that discrete modules can be
replaced without having to redesign the whole system. Needless to say this has positive ef-
fects on productivity. However, it is not possible to predict if these changes will have a long
term positive or negative effect on the firms.

Of the analysed firms whom did not support our claims it is interesting to observe that
three of the firms (C, D and K) produce products, for which design is the perhaps the most
important issue when developing new products. These firms have implemented PCS to sup-
port the sales process, which in turn has had spill-over effects into production planning but
not product development. Firms L, G and H all had different reasons for implementing PCS.
Firms L and G already had experience with similar technology and both product and produc-
tion processed appeared to match PCS.

Based on the evidence presented it appears that complex technology indeed do influence
innovation and the six supporting cases where innovation has been influenced this was not
anticipated.
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