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Abstract

The most e!ective way to control costs is to design them out of the products. However, cost data is rarely available for
product designers in a usable form. The aim of this study was to investigate the possibilities of activity-based costing and
the modeling of design, purchasing and manufacturing processes in providing useful cost information for product
designers. The hypothesis was that activity-based costing and process modeling might provide an e!ective tool for the
evaluation of di!erent design options. The study was conducted in a large Finnish manufacturing company. First, the
most costly items of one product's sub-assembly were studied in order to identify the activities needed to produce the
items and to calculate their activity-based costs. Second, the processes, in other words the activity chains, were modeled
with graphic #owcharts from product design, purchasing, and manufacturing departments. Finally, the applicability of
activity-based cost information and process models to product designing practices was tested. The results of the study
suggested that activity-based costing and process modeling provide a good starting point in heading toward more
cost-conscious design. This way the designers learn the relationships between the activities performed in the organization
and their associated costs. The development of a parametric cost estimation model based on activity-based costing and
process modeling provides a challenge for future research. � 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction

1.1. Product design and cost accounting

The important role of product development in
cost management is undeniable. However, the need
for cost information in product development has
not been su$ciently met. Problems include both
the content as well as the form of information.

Uusi-Rauva and Paranko [1] examined the pres-
ent state of cost accounting from a designer's point
of view in four Finnish manufacturing companies.

During the study both accounting professionals
(information producers) and managers of designers
(users of information) were interviewed. As a result
11 improvement opportunities were presented, of
which two are presented here.

First, cost information should be better com-
bined with product structure and business process
activities. Second, designers need reliable informa-
tion on a product's total costs. It is common for
designers to get information only on a product's
direct costs. However, the decisions made on prod-
uct design also a!ect indirect costs [2].

Cost accounting should help product develop-
ment to design products that carry the lowest
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Fig. 1. An example of a graphical process model.

possible total costs while also taking into consid-
eration other important design criteria. Cooper and
Turney [3] have argued that activity-based costing
provides cost information on each of the company's
production processes so that the costs of di!erent
designs can be compared. According to them, activ-
ity-based costing (ABC) puts product costs `on the
backsa of the engineers [3]. Consequently, com-
panies develop ABC systems to provide more rel-
evant economic information for product designers
[4].

1.2. Dexnitions

A number of writers [5}9], have provided de"ni-
tions for a business process. According to Laakso
a business process is a structured, measured set of
activities and #ows that use necessary resources of
the organization to provide a speci"ed output for
a particular customer [10].

Smart et al. [11] o!er a general process classi-
"cation framework. The framework is helpful in
specifying the business processes as well as in deter-
mining the process boundaries. In this classi"ca-
tion, the main process classes are the operating,
support, and managing processes. The operating
processes are de"ned as the cross-functional and
value-adding chains having a direct customer inter-
face. The four main operating processes are product
development, sales and marketing, order ful"llment,
and customer service. Furthermore, parts of the
main operating processes can be divided into sub-
processes. For example, a production process can be
seen as a part of the order ful"llment process. In
addition to production, the order ful"llment process
includes several other activities, such as customer

inquiry, proposal, contract, assembly, delivery, in-
stallation and invoicing [10].

The objective of process modeling is to help
companies to improve their business process un-
derstanding. A qualitative model that provides
a graphical interpretation of the process captures
the structure of a business process. The objective of
qualitative process modeling is to visualize the pro-
cess and to achieve a commonly agreed view of the
process structure. Graphical process presentation
facilitates communication between people and
helps in developing a common conceptual model of
what goes on in the studied process [10].

The graphical process models (Fig. 1) are forma-
tted into horizontal bands to illustrate where an
activity is performed and by whom. This way the
involvement of various constituents of the overall
process can be isolated. The process goes simulta-
neously from left to right and from the top down.
The activities are presented with a rectangle and the
branches of the process are presented with a dia-
mond. A shadow under a rectangle indicates that an
activity consists of several sub-processes. In this way
the process model becomes a hierarchical entity.

A quantitative analysis of quality, cost or
time may be done after the process structure is
visualized. The quantitative process modeling is
a vital part of the in-depth process understanding.
It identi"es problem areas and helps to make im-
provement decisions based on more solid informa-
tion [10]. In fact, quantitative process modeling
may in our case be seen as equivalent to activity-
based costing. This results from the fact that the
activities of an ABC model and the process steps of
a qualitative process model may be de"ned as
identical. In summary, qualitative process
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