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ABSTRACT

This paper presents tentative results of ongoing research into understanding how to manage
the interface between product creation and demand chain creation. Further, we discuss why
different companies seem to manage this interface differently. The purpose of the paper is to
present the research problem, to present and discuss tentative findings from three case studies,
and to propose some explanatory propositions to guide future research. The paper sets out with
an introduction to the research problem. The second part discusses selected theoretical ele-
ments and the third explains the research approach. The penultimate part presents preliminary
results from case studies in three companies. The final part discusses the compatibility be-
tween theory and case findings, and suggests further research ideas to continue the search for
explanations how companies successfully organize their concurrent engineering efforts.

Keywords: demand chain, product creation, contingency approach

INTRODUCTION

During the latest decades focus of operations management has considerably broadened, from a
view on manufacturing to supply chains. Recent research now suggests the use of the term
demand chain management instead of supply chain management, suggesting that the emphasis
should be put on the needs of the marketplace and designing the chain to satisfy these needs,
instead of starting with the supplier/manufacturer and working forward (Vollmann and Cordon
1998; Vollmann, Cordon and Heikkild 2000; Heikkild 2002; Childerhouse 2002).

Fine (1998) stated that companies could no longer have a significant differential advantage by
focusing on improving the interface between products and manufacturing, but they need to
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have a balanced three-dimensional view on operations including product, process and supply
chain. Earlier research has extensively addressed the product / process interface under the con-
cepts of Design-for-Manufacturing and Design-for-Assembly (Boothroyd & Dewhurst 1994;
Paashuis & Boer 1997; Ulrich & Eppinger 2000). Our current research, however, focuses on
the interface between product and demand chain creation. In order to point at critical issues in
managing the product / demand chain interface, we decided to look into three different com-
panies with - as it turned out - different ways of managing the interface.

LITERATURE REVIEW

Product architecture

Product architecture is defined as the assignment of the functional elements of a product to the
physical building blocks of the product (Ulrich 1995). An important characteristic of a prod-
uct’s architecture is its modularity. The opposite of a modular architecture is an integral archi-
tecture. Hence, modularity is a relative property of product architectures. Products are rarely
strictly modular or integral (Ulrich & Eppinger 2000). Furthermore, over time dominant prod-
uct architectures oscillate between open and closed architectures, driving the industry from
vertical to horizontal, and back again (Fine 1998). It is widely recognized that the reasons for
success are often related to the influence of the modularization on other organizational func-
tions and aspects rather than related to the features and functionality of the product itself.

Clockspeed

Fine (1998) suggested “clockspeed” as a metric for the dynamics of an industry. The idea of
clockspeed is that each industry has its own evolutionary pace, measured by the rate at which
it introduces new products, processes and organizational structures. Fine argued that compa-
nies in any industry can learn from the highest pace industries. Using the examples of bicycle,
pharmaceutical and semiconductor industries, Fine suggested that competitive advantage can
be lost or gained by the way a company manages the relationships in its network of suppliers,
customers and alliance partners.

Eisenhardt & Brown (1998) proposed time-pacing, i.e. scheduling change at predictable inter-
vals, as a proactive means to cope with an industry’s rate of change, perhaps even to set the
pace of change. Their key message was that companies need to have capabilities to be, at least,
in step with the rhythm of the industry it is doing business in. Time pacing was said to have a
direct impact on timeliness and effectiveness of the product creation process, which is impor-
tant for competing in high pace industries with rapid introduction of new products, high prod-
uct variety, and decreasing technology lifecycles.

Concurrent engineering

Many companies apply Design for Manufacturing (DFM); the discipline of viewing the manu-
facturing process as a part of the whole when designing new products. This means not choos-
ing the cheapest design solution, but the solution that also results in low manufacturing cost. A
supplementary discipline is Design for Assembly (DFA), in which the assembly process is



taken into consideration when deciding which parts will be part of the product and how they
should be joined together. Design for Logistics (DFL) means designing products with a low
total cost approach in mind, taking into consideration the logistics solution that the product
needs to fit in.

Concurrent Engineering (CE) means “a systematic approach towards the design of products
and the way they are manufactured, assembled, stocked, transported, distributed and recycled,
which aims to optimize product designs in terms of both external demands (e.g. price, quality,
delivery time, delivery reliability, range, recyclability) and internal demands (e.g. cost, lead
time, manufacturability, assemblability)” (CERC 1992). Paashuis and Boer (1997) emphasize
the integration aspect of CE, saying that “CE encompasses a wide range of strategic, process,
technological and organizational integration mechanisms, aimed at closer collaboration, earlier
and more frequent communication between the functions involved in the design, manufactur-
ing and marketing of new products, and a certain degree of overlap of the stages constituting
this process”. Though CE, in principle, can include Design for any X (Quality, Logistics, etc.),
Fine (1998) and Dowlatshahi (1999) report that focus has primarily been on manufacturabil-
ity/assembly issues. From observing the PC industry, Fine (1998) proposes companies to per-
form 3-dimensional CE, by adding a supply chain perspective to the product / process unity.

A challenge in designing for several X’s, also referred to as Design For eXcellence (DFX), is
to integrate all relevant perspectives in each design choice. Questions of timing and balancing
DFX are vital, but not very well treated in theory. Paashuis & Boer (1997) noted that in most
cases it is not feasible to integrate all functions.

Another challenge to the CE discipline is that today many companies distribute parts of their
product creation task to partners, in order to extend their development capacity and get access
to outside capabilities. This brings along a need for inter-firm coordination of development
and production tasks. Smulders et al. (2002) provided a typology of intra/inter-firm interfaces
between product creation and operations (broadly defined), and proposed various integration
mechanisms to increase the effectiveness and efficiency of product creation processes.

Many CE solutions are provided in the literature. However, all companies are not alike and the
specific context for the problem differs from one company to another. According to Paashuis
& Boer (1997) there is a lack of methods to adjust the solutions to the specific company con-
text. Furthermore, this is said to explain why many proposed solutions are not widely imple-
mented in the industry. Therefore, we endorse the need for a contingency approach to manage
the product — demand chain interface.

The contingency approach

The contingency approach departs from the general system theory, especially open and goal-
oriented systems. A fundamental attribute is the importance of situational factors thus reject-
ing a universal system design to fit all situations. Instead the contingency approach advocates
that a system’s design parameters be configured to a specific context, i.e. the configuration of



situational parameters (e.g. Lawrence & Lorsch 1967). As a related example, Arlbjern (2000)
provided a framework to structure a company’s logistics system, i.e. demand chain, based on
seven product characteristics as situational parameters.

Fine (1998) discussed the relationship between the architecture of the product and the archi-
tecture of the supply chain. He stated that integral product architectures tend to be met by in-
tegral supply chains featuring close proximity along four dimensions: geographic, organiza-
tional, cultural and electronic. Modular product architectures tend to be met by modular sup-
ply chains exhibiting low proximity along most of the dimensions.

RESEARCH APPROACH
The research objective was to increase understanding of concurrency in product and demand
chain creation. In this particular study the research question was formulated:

How do companies manage the interface between product and demand chain creation and
what are the factors influencing differences between companies in managing the interface?

To answer the research question three case studies were conducted. The case studies were im-
plemented together with three companies working in different fields of electronics industry.
Since responsibility for the two business processes - i.e. product creation and operations - of-
ten are separated in an organization, focus was on the integration of these processes. To guide
data collection, the unit of analysis was split into three sub-units:

e Structural view: organization, products, formal coordination mechanisms and responsibility.

e Process/task view: how is the integration task defined, what business processes exist, how is the product crea-
tion process carried out, and what activities does it consist of.

e Tools/methods view: what tools and methods does the company make use of, e.g. for product costing, design-
ing supply chains, and integrating product, process and supply chain perspectives.

The research approach was inductive case research, based on one longitudinal case and two
“snap-shot” cases. In one case data was collected through a two-year part-time presence in the
company. In the remaining two cases the method of data collection was 8-12 semi-structured
interviews. The analysis of research data consisted of within-case analysis, cross-case analysis
and expert analysis (joint panel meeting with key actors from the case companies plus senior
researchers).

CASE STUDIES

The case studies were implemented together with three companies working in different fields
of electronics industry. The companies varied in size, from a mere 650 to more than 20.000
employees. All three companies have been successfully in business for a long time, and there-
fore considered well-performing. Table 1 lists some general characteristics of the three cases
Alpha, Beta and Gamma.



The findings from the three cases were divided into three categories: similarities between the
companies’ concurrency efforts, differences in means and approach, and significant differ-
ences that are supposed to influence the interface between product and demand chain creation.

Table 1. General characteristics of the case companies

Alpha Beta Gamma
Years in Business In Digital technologies In Mobile networks In Electronics since
since 1990 since 1980’s 1980’s
Turnover (Euro) 550 million 7000 million 80 million
Strategy Differentiation Focus (system delivery ~ Differentiation
capability) & cost
Market position Niche leader Technology leader Niche leader
(technology follower) (market shaper) (market shaper)
Competitive advantage - Unique design - Performance Combining low-power
(order winner - Brand (capacity/prize) electronics, water-

criteria)

Industry clockspeed

Product launches/year

Product (sales) Life-
time

Main logistic chal-
lenge

- Seamless integration of
A/V-technology

Medium/high
5-10
5-10 years (decreasing)

Global sourcing and dis-
tribution, with small
volumes

- Process innovation
- Brand

High/very high
5-10
1-3 years

Operational costs and
prize erosion on key
components

proof mechanics, in-
dustrial design and
‘clever’ SW

Medium/high

5-10

5-10 years (decreasing)

Forecasts from DC’s to
assembly plant and
backwards to suppliers

Similarities between the cases

All three companies pursued modularity in their product architectures, with Beta having the
most modular products. Also the term ‘architecture’ was widely used in all three companies.

All made use of the Assembly to Order principle, but there were different definitions of cus-
tomers. For Gamma the customer was a country distribution center (DC), for Beta the custom-
ers were network operators, and for Alpha customers were consumers.

Stage-gate models were used to guide the companies’ product creation processes. In Alpha the
model seemed to be continuously evolving. In Beta various variations of the model existed,
depending on the scale and scope of the product creation project. In Gamma the model was
newly implemented. In all the three cases, not all design engineers possessed knowledge of
downstream processes (the processes to design for).

Table 2. Similarities between the case companies

Alpha Beta Gamma
Product Architecture Modular (Highly) Modular Modular
Assembly principle Assembly-to-Order Assembly-to-Order Assembly-to-Order
Product creation method  Stage-Gate Stage-Gate Stage-Gate




Differences between the cases

The companies used different levels of postponement. The product configuration point in Al-
pha and Gamma were situated in the assembly plant, whereas in Beta it was in regional hubs.
Also the level of product customization varied. Alpha and Beta offered option-oriented prod-
ucts (parametric), whereas Gamma offered standard products, a few of them with a color or
casing option.

In product creation projects Alpha made use of co-location of designers and industrial engi-
neers, in Gamma this held only for mechanical parts since all electronic production were out-
sourced. Beta often made use of a ramp-up plant, where R&D and Operations were co-located.
After ramp-up, production was replicated to several other production plants.

Comparing the timing of CE, Beta involved Operations to make feasibility studies even before
the product creation projects were launched, Alpha had cross-functional architecture teams,
and Gamma invited industrial engineers to sign-off on product architectures defined by indus-
trial designers and design engineers. The interface device therefore varied from product con-
cept (Beta), to product architecture (Alpha) and to product specifications (Gamma).

In Alpha, ‘demand chain design’ was being implemented as a track in the company’s product
creation model. In Beta this had been the case for some years, and process owners were ap-
pointed for product creation projects. In Gamma, the demand chain creation was not a formal
business process.

Besides the differences in product characteristics and demand chain setup, some more signifi-
cant differences in considering and handling the interface were observed. In Alpha, the project
manager of a product creation project conferred with an internal logistics consultant. Beta ap-
pointed a person from logistics to the project team. In Gamma, people from production con-
sidered logistics issues. At the same time Beta was the only company deploying logistics tar-
get setting for products, and metrics for evaluating product architectures. In both Gamma and
Alpha the primary focus of CE was DFM/DFA, and demand chain costs were calculated as a
fixed percentage of the material and labor costs. Beta had a “delivery and service capability
creation” organization, an organization developing and maintaining both DFX-tools and deliv-
ery and service capability for use in product creation projects. In the expert panel analysis of
the case study results, Beta managers made a very strong point that DFX methods and tools do
not sufficiently bring forth the process management view. DFX are about product design prin-
ciples, metrics and design targets. “Delivery and service capability creation” (Beta terminol-
ogy) becomes increasingly important when a product creation project proceeds. It is essen-
tially about capability creation to deliver the products once they are brought to the market.

In order to fully exploit mutual leveraging between products and demand chains, Beta had
moved away from a monolithic demand chain concept (one-size-fits-all) to utilizing different
business models for different types of products. For core network products they delivered di-
rectly from assembly plant to installation site, whereas for base stations they delivered from a



regional hub close to the customer. For the different business models different DFL-targets
were set, refining concurrent product and demand chain creation in the company. Demand
chain creation was not explicitly addressed as a formal task or discipline in Gamma. In Alpha,
one demand chain design was used for all products, but the company has actively started to
analyze potential advantages of using focused demand chains.

Table 3. Differences in managing the product and demand chain creation interface.

Alpha Beta Gamma
Customization level Parametric Parametric Standard offer
Order Penetration Point ~ Assembly Plant Regional Hub Assembly Plant

Product Architecture

Product creation team
consults logistics

One demand chain for

Interface device
Logistics participation
in product creation
Demand chain design

Product Concept

Logistics represented in
product creation team

Focused demand chains

Product specifications

Logistics is covered by
production engineers

One demand chain for

all products all products
Use of DFX - DFM/DFA - Specific tools for DFX - DFM/DFA
- DFL being imple- - Delivery & Service - No DFL
mented Capability Creation to
go beyond DFX
DISCUSSION OF FINDINGS

From the above cross case comparison it can be concluded that the product / demand chain
interface is handled differently in the three companies. In Gamma, a good fit can be ascribed
to co-location and local heroes, skilful employees that take responsibility of the interface. Beta
ensures this by standardized routines and specific tools. In Alpha the situation seems to be
moving from the one in Gamma towards the one in Beta.

A straightforward conclusion could be that the three cases are situated along a continuum,
from practically not managing the interface between product creation and demand chain crea-
tion, to strongly focusing on creating fit between products and demand chains. If so, it could
be suggested, that concurrent product and demand chain creation is a capability (Teece et al
1997) that companies can master at different levels. From this perspective, Alpha and Gamma
may consider to take Beta’s practice and performance as the target and aim at reaching the
same level of integration/concurrency as in the Beta case. An important question would be,
what Alpha and Gamma should “carry over” and what they should omit? Next, what is there
for Beta to learn and unlearn?

This ‘right path’ idea, however, has its challenges. First of all, all three companies are success-
ful in the marketplace, so why should Alpha and Gamma deploy the same amount of resources
as Beta? Secondly, Eisenhardt & Martin (2000) state that development of capabilities usually
begins from different starting points, and takes unique paths. Therefore, fully knowing that
with the data from only three case studies we cannot build a “theory” or a decision making
tool for managers, we organized our learning into a model that we propose to guide future re-
search. It is also suggested to be a useful frame for managers when organizing their strategic



decision-making concerning the factors that need to be considered as “given”, and the factors
that can serve as a useful basis in elaborating strategic choices in the particular context.

Outcome
* Market shaper; extended
operations as a capability
* Follower; satisficing
Managing the product behavior
creation/demand chain interface
« Use of DFX 4
« Demand chain structure
« Interface device
Contingency factors « Logistics participation
* Industry characteristics A
 Organization characteristics
* Product characteristics

Contingencies Strategic choice Performance

Figure 1: Framework of contingencies and strategic choice in managing the interface between
product creation and demand chain creation.

Contingency factors

The external pressure from the industry, the organizational characteristics and many of the
product characteristics are institutional factors for the product creation / demand chain inter-
face. As such, they cannot be changed from within the interface. In here we take a perspective
that many of the fundamental product characteristics are such that they should be taken as
given in the creation of logistics solutions.

Beta’s industry environment has a higher ‘clockspeed’ than Alpha’s or Gamma’s. Because of
the much larger organization they probably also have a higher organizational complexity to
manage. These contingency factors define the different starting points for the three case or-
ganizations to manage their product creation / demand chain interface. However, the environ-
mental contingency factors cannot alone explain the differences in the way different compa-
nies perform in managing the interface. There are several factors that serve as a basis for mak-
ing strategic choices in managing the interface, closer to the actual practice than the contin-
gency factors.

Strategic choice

Companies can make choices in how they manage DFX, how they structure their demand
chain, how do they define the devices they use for managing the interface and how logistics
participates in the product creation process. The use of DFX ranges from Gamma not using it,
to Alpha starting to implement the method during the course of this research project, to Beta
going beyond traditional DFX to “delivery and service capability creation”. Demand chain
structure can clearly be altered by choice. Choices can be made in the order penetration point
and having either a universal demand chain or several focused chains. Interface devices range



from product concept to product architecture to product specifications. Choices can also be
made in the logistics participation to product creation.

By placing “strategy” in the core of the 3D concurrent engineering framework, Fine recom-
mends fit between products, processes, supply chain and the overall business strategy. Accord-
ing to Sanchez (2001), dynamic capabilities are building blocks in the strategy theory, along-
side with resources and competencies. The case study results indicate that all the three case
companies were handling the interface, but in different ways. Therefore, we consider concur-
rent product and demand chain creation a capability to be nurtured and capitalized on. Rather
than saying that capabilities exist in an organization or not, the question is at what maturity
level do they exist.

Performance: is there space for satisficing behavior?

From the interviews in Beta it became clear that they feel a strong external pressure to ensure
good fit between products and demand chain. The pressure stems from the very high industry
clockspeed of the telecommunications industry and from very low margins leaving little space
for demand chain cost. In Alpha and Gamma, the focus is on creating superior products to
niche markets with seemingly lower relative pressure. Still, they feel competitors in their foot-
steps imposing them to continuously reshape their market, i.e. to set new standards for cus-
tomer value in their products. Thus, the three case companies have different external pressure.

Simon (1981) ponders on “satisficing” as the real-world’s alternative to academia’s objective
of “perfection”. Since optimal solutions most often are out of reach, firms turn to ‘good
enough’ solutions. This might explain the difference among the three cases: without any direct
competitors (product substitutability) Beta could be able to act as Alpha or Gamma (satis-
ficing), and vice versa if Alpha and Gamma had close competitors and as tough competitive
industry environment as Beta they might need to act as Beta (pursuing perfection). It might be
that the lesser the pressure, the more room for complacency.

CONCLUSIONS

Mendelson & Pillai (1999) link the operational performance of a company with the pace of the
industry it operates in. By measuring the clockspeed, managers are said to be able to bench-
mark across industries and decide what capability (level) their company needs in order to sur-
vive in their particular market. The starting points for developing capabilities are different due
to institutional factors, and so is the space in which companies have to choose their paths. But
within that space there are strategic choices. In the three cases the differences in handling the
product / demand chain interface may arise from different starting points, and from the differ-
ent paths taken by the companies.

The three cases show some practical elements in handling the product / demand chain inter-
face that companies in similar industries can be inspired from. However, the way different
companies need to develop their capability in this area is contingent on the factors related to
industry and market place in which the company operates, on organizational characteristics,



and on the product architectures. We suggest concurrent product and demand chain creation as
a capability to be nurtured and capitalized on by companies. In this pursuit, companies have a
set of choices to make when aiming at success in their industry. Further research is needed to
validate if the proposed relationships between contingencies, strategic choice and performance
hold more generally.
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