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Activity theory seems to be a potential framework for analyzing the complexity of product design, because of its concern with mutual transformations of objects, collectives, and subjects. In turn, design
work provides a rich ground for discussing the key concepts of activity theory. This article uses an analysis of the development of a new healthcare appliance to open up discussion about the notions of object
and motive in activity theory.

PRODUCT DESIGN AND DEVELOPMENT AS TRANSFORMATIVE WORK
In product design, multiple understandings of technology and society are transformed into the
characteristics of a product; into skills found in the design team; and, finally, into scripts governing
the way in which the technology will shape the everyday life of its users (cf. Mutanen, 2002). These
characteristics have made design interesting for many disciplines. For instance, management literature has been interested in the potential for knowledge creation in product design (Carlisle &
Dean, 1999; Fleck, 1994; Leonard-Barton, 1995; Zaff, McNeese, & Snyder, 1993), and the sociology of technology has emphasized the social mechanisms and politics involved in, and conveyed
through, the construction of new technology (Law, 1991; Law & Bijker, 1992; Rip, Misa, & Schot,
1995; Williams & Edge, 1996).
Activity theory may be particularly apt for studying the complexity, undefinability, and the
situatedness of design as it can simultaneously account for more long-term processes and collaboration that play a part in design work (Mutanen, 2002). Although activity theory is a theory about
human conduct in general, its concepts particularly bring to the fore the ways that imaginative and
material resources are transformed into outcomes, for example artifacts, in a collaborative work
(Engeström, 2000; Miettinen, 1998; Nardi, 1996).
This observation also allows for reversing the interest: Product design may provide particularly rich ground for discussing the key concepts of activity theory. This article explores the activity theoretical concepts of motive and object, through the analysis of a product design process of a
wrist-held safety-alarm device, Wristcare, in a small Finnish high-tech company, IST Ltd. The
analysis is based on a historical and ethnographic study I conducted during the years 1999–2002.
On the one hand, the data consist of interviews and observations of the product development in the
company and of the use of their products. On the other hand, I used historical sources such as busiRequests for reprints should be sent to Sampsa Hyysalo, Center for Activity Theory and Developmental Work Research, P.O. Box 47, FIN-00014 University of Helsinki, Finland. E-mail: sampsa.hyysalo@helsinki.fi
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ness and project descriptions, combined with interviews of the key actors to reconstruct the events
prior to the ethnographic observation. Here the data is examined on a fairly broad level of analysis, providing an over-all view of the development of the product design in the company.1
The structure of the argument is as follows. First, a brief discussion on activity theoretical concepts of object and motive is pursued in section two. Then, the empirical case is analyzed with intermediate concepts that bridge the activity theoretical research interest and the empirical process
studied. In section four, the results of this preliminary analysis are reflected back upon activity
theoretical concepts for purposes of comparison. A more elaborated agenda is given at the end of
section two, when the theoretical underpinnings of analysis have been introduced.

A CRITICAL INTRODUCTION TO THE CONCEPTS OF OBJECT AND
MOTIVE IN THE CULTURAL HISTORICAL THEORY OF ACTIVITY
An Introduction to the Concept of Object of Activity in the Work of A. N.
Leontiev and its Intellectual Background
In activity theory the concept of object stems from the dialectics of Hegel and its later interpretation
by Marx.2 Two aspects of this intellectual heritage are particularly relevant here. First, dialectics
attempted to find a way in between two prevailing metaphysical stances, namely naive empiricism,
according to which we perceive nature directly, and the idealist position that we do not truly possess knowledge of material reality. Surpassing Kant’s position that we possess inherent, unchanging categories and that only through those do we reach the reality of the world, Hegel posited that
the relationship between humans and nature has an evolving character. Categories are not unchanging, but develop in the course of the history of mankind. This leads to a fuller appreciation of
the material and social reality (Hegel, 1970, pp. 178–196; Ilyenkov, 1977; for introductory notes,
see Beiser, 1999; Houlgate, 1999).
In this view, objects are seen as a means for the constitution and subsistence of human beings
and not just as a means for investigating a philosophical question of perception. Human beings relate to nature as humanized, cultural objects incorporating meanings of human conduct and social
organization (Hegel, 1970, pp. 178–196; Marx, 1984). Even though humans relate to nature by
means of existing customs and cultural meanings, the resistance of things changes and transforms
these meanings. As a result, qualitatively new ways of relating to the world may emerge, when humans are engaged in a conduct that transforms nature to meet human needs. This conduct, praxis,
has a twofold importance: It refines both the object under transformation and the subject who is
doing the transformative work has to go beyond him or herself to explore new ways of transforming nature (Hegel, 1970, pp. 190–196; Marx, 1984; Marx & Engels, 1959, pp. 137–146). This
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For more detail and a thorough explanation of the research process, see Hyysalo, 2004.
The concept of object in activity theory originates from classical German philosophy and the notion of Gegenstand. It
refers to an object within human activity that makes “an object” a material, and at the same time a conceptual entity laden
with human motives and purposes. For more thorough discussions, see Engeström and Escalante (1996, p. 361), Foot
(2002), Kaptelinin (this issue), and Stetsenko (this issue).
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philosophical heritage has had an important influence on the development of Vygotsky’s cultural–historical psychology and on Leontiev’s treatment of the object as a psychological concept.3
In activity theoretical interpretations of Vygotsky’s work, human conduct is seen as directed,
yet mediated by mediational means, such as tools and signs (Vygotsky, 1978, 1989; cf. Leontiev,
1978). This principle of mediation clarifies how cultural meanings become part of individuals’
psychological development (Vygotsky, 1989). Regardless of whether Leontiev’s theory is seen as
continuing Vygotsky’s work or as a separate theory (Engeström, 1999; Kozulin, 1990, pp.
239–277; Stetsenko, this issue), it is clear that Leontiev formulates the concept of object in a novel
way. This formulation occurs in the context of the relationship between human needs, motives and
outcomes. In his analysis, the object is that which connects these components of activity. He
points out that an undirected need state is not able to motivate human action. Needs must become
motives, directed towards imaginary or material objects, which then become true bearers of the
need; that is, something that is able to relieve the original need (Leontiev, 1978, pp. 62–64).
This is relevant for human action, because actions often take place in relation to other peoples’
actions, which allows the stimulus and actions towards the desired outcome to become dissociated. In the famous illustration about chasing game, beater’s actions become meaningful only as a
part of the whole collective activity of hunting, which has a social division of labor according to
which some chase and others ambush the frightened game, producing by their joint actions and
operations a materialized object, killed animals which relieve the participants’ need states of hunger and cold (Leontiev, 1981, p. 212).4 In other words, the object of activity is its true motive in the
sense that only the object can fulfill or relieve the need behind the motive. It connects the actions
of the various participants under the same motivating whole, and creates an object-related horizon
that is transformed in the course of the activity (Leontiev, 1978, pp. 62–65; cf. pp. 76–78).
Beyond Leontiev’s View of the Object of Activity
Later activity theoretical studies build on, but also struggle with, and refine Leontiev’s view of activity.5 Kaptelinin (1996, this issue) suggests that we should pay attention to differences that exist
between Leontiev’s psychologically oriented concept of activity and Engeström’s (1987) concept
3

This tentative description suffices here; this issue of Mind, Culture, and Activity offers more thorough and refined accounts of both the philosophical background and its influence over the founders of activity theory and their key concepts
(Kaptelinin, this issue; Miettinen, this issue; Stetsenko, this issue).
4
As Kaptelinin (this issue) shows, the beater example was not intended to illustrate that all activities are always necessarily collective. This by no means diminishes Leontiev’s (1978, 1981) originality in that he does formulate the question of
needs, motives, and objects in a way that extends the question of needs, motives and objects from subjects’ internal (mental)
states to worldly sociomaterial acting, and that he recognizes that activities must at first originate in overt acting as
“interpsychological,” in compliance with the “universal law of psychological development.” It could be added that when
one extends the time span of analysis, it may not only be some, but arguably the gross majority of activities in which the relieving of the original need (i.e., the whole need-motive-action-object-outcome chain) no longer resides in the sole command of the individual, thus involving the actions of other people and returning the individual’s activity back to the
interactional and interpsychological plane, and, thus, being collective.
5
Some of the reasons may follow from Leontiev’s own writings about activity. When dealing with more complex societies in his main works, Leontiev drops the parlance of needs, motives and objects altogether, and shifts into speaking about
senses and meanings, implying that the same basic structure of activity still prevails, only now in a more complex environment (Leontiev, 1978, pp. 85–95; 1981, pp. 222, 259). How (and if) the relations between needs, motives, objects, senses,
meanings, motives are seen to change along the growing complexity of society is not elaborated in detail.
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of activity system, which has been developed in the context of understanding collective work.
Kaptelinin argues, that although Leontiev saw individual activities as necessarily social, this does
not entail that individual activities are necessarily collective. However, in many work activities it
makes sense to distinguish between the personal and collective motives of the participants, as they
may operate quite distinctively.6 In Engeström’s model of the activity system, there seems to be an
assumption about societal needs that motivate (local) collective activity systems, that seek to fulfill
societally recognized outcomes. These outcomes are then exchanged with other activities, and this
brings back resources for consumption, etc. (Engeström, 1987, pp. 73–91). In contrast to
Leontiev’s proposal about the structure of activity, the object in itself no longer directly relieves the
original need. Instead, the pursuit of an object provides societally recognized outcomes that have
an exchange value, which can be traded for other goods and services that relieve the original needs.
Yet, the object-oriented nature of activity is just as necessary for achieving these exchanges and
transactions as it is in Leontiev’s model (Engeström, 1990, p. 108).
The motive for participation, however, has grown more complex. Not only is the motive that
evokes action dissociated from socially mediated goals like in Leontiev’s account, but there is
also at least a partial dissociation between the motives spurring the action (for instance hunger,
cold, need for social recognition, seeking of personal growth) and the object/motive in a collective
activity, participation in which brings relief to the original needs. Although participation in a collective activity may be congruent with some of the personal motives, the self-motivating power of
participating in specialized activities like science or product design becomes the key, sense-forming, motive in itself (cf. Engeström & Escalante, 1996; Kaptelinin, this issue; Miettinen, this issue). These are important improvements to Leontiev’s (1978, 1981) formulation in the face of the
increasing complexity of society.
The difficulty of articulating the exact differences between Leontiev’s and Engeström’s views
of activity may be one reason why there are different ways to interpret the concepts of object (and
motive) in the empirical studies in activity theory about science and technology.7 The established
concepts tend to be interpreted in varied ways and to be accompanied by new concepts, reflecting
differences in the units of analysis as well as empirical material, but also the conceptual differences and preferences of the authors (cf. Christiansen, 1996; Engeström & Escalante, 1996; Foot,
2002; Hasu, 2001; Holland & Reeves, 1996; Miettinen, 1998; Saari, 2003; Saari & Miettinen,
2001).
To clarify this (at least seeming) confusion, Kaptelinin (this issue) articulates how the available
models differ from one another. His effort is continued in this article. First, this article follows
both Kaptelinin (this issue) and Nardi (this issue) in insisting that the model and definition of motives and objects related to an activity should not be taken for granted. The following analysis is
kept flexible in regard to how motives and objects are related to and within an activity, to see how
the models offered by Kaptelinin (this issue) fit the case study of design work, and also allowing a
comparison to Nardi’s (this issue) case analysis. Second, the clarification work is also pursued in
6

There is a semantic question about whether we should talk about personal and societal motives under the same term. If
motives are seen as necessarily societal and collective, then there is only a personal sense of motive, not personal motives.
Notwithstanding the built-in assumptions about the structure of activity, this semantic differentiation runs in such stark opposition to the common use of the term motive that it might confuse rather than clarify the issue.
7
It should also be noted that such observations should be seen as tentative suggestions that aim to invite more careful
elaboration on the different positions in activity theory, particularly by the original authors and their closest collaborators.
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regard to the relationship between the object of an activity and goal-driven actions.8 What are the
artifacts (objects) that are transformed in the actions of design, and how do their transformation,
resistance, and the new possibilities they open relate to changes in the object of activity, and the
motives connected to it. The ways activities emerge, disperse, and change is not only an empirical
but also a theoretical question (cf. Miettinen, this issue; Nardi, this issue; Saari, 2003; Saari &
Miettinen, 2001). In this respect, the contribution offered by this article is an empirically
grounded concept of “project-object,” which is developed through the empirical case and elaborated theoretically in Section 4, as bridging between slow-changing objects of activity and transient and multiple objects (goals, artifacts) manipulated in actions within an activity.

THE PRODUCT DESIGN RELATED TO THE
WRISTCARE-INVENTION AT IST
In this section, the development work related to an innovation, Wristcare, is analyzed with the
help of a number of intermediate concepts. These intermediary concepts are mostly members’
categories, the emphasis being that they remain empirically grounded. At the same time, these
concepts are informed by key activity theoretical concepts: object, motive, subjects, community, tools and signs. The intermediate terms allow a description that is empirically grounded
and activity theoretically informed, but can be used to reflect back on the initial activity theoretical concepts. Had the activity theory concepts been applied directly, the possibility to reflect
upon them would be lost, as the empirical case would be described already in the very terms it
was further wanted to illuminate.
The unit of analysis here is the design work related to the innovative new health-care product,
Wristcare. This unit spans three successive companies, but many of the key participants were involved all the way from the early 1980s to early 2000. The first intermediary analysis concept is
the “product and business project.” It originates from the members’ category of “project:” Products were discussed as projects in the research and development (R&D) company, and the R&D
and commercial aspects were tightly interconnected in such projects. The second intermediary
term is “business,” or interchangeably, “business area.” The members talk about “engaging in the
business of,” for instance, safety phones, when they describe the domains towards which the
“product and business projects” have been directed. In their use, “business” covers the technical
and commercial projects, as well as the user practices, competition, and commercial logic in a
techno-social-commercial domain thus covering much more than is usually meant by business.
The third intermediary term is the “horizon of business and product opportunities,” which refers
to the imagined, but in principle realizable, future products and projects. It is typical of technology
production that only some of these potential projects ever become actual R&D efforts; most remain concepts, papers, and visions that, nonetheless, effect the directions the company takes in its
R&D. The final intermediary concept is the “required expertise,” which refers to the expertise
8

Although Leontiev outlined how motives are played out as directed actions and embodied operations accommodated to
a material reality (Leontiev, 1978, p. 65), he did does not provide a clear model of how changes in the operational aspect of
action adjust the intentional aspect of action and, furthermore, how a changing intentional aspect of action transforms the
collective motive animating the activity. Rather general notions were given in Leontiev (1978, pp. 66–67) where he notes
how actions may grow into activities and, on the other hand, lose the motive that initiated them, or shift their motive.
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needed to materialize successfully a “product and business project,” spurred by the “horizon of
business and product opportunities” within a “business area.” In my analysis, I use this notion to
highlight the expertise that is not readily available for the developers when they are engaging in a
product and business project.

CHANGES IN THE PRODUCTS AND HORIZON OF BUSINESS AND
PRODUCT OPPORTUNITIES
During the early 1980s, those people who were to become key in Wristcare project participated in
creating signal transmission technologies in the Nokia corporation. The target market was the residential healthcare (safety phones and remote electrocardiography), which was seen as a growing
market. In the late 1980s, one of the engineers (hereafter, Founder) established the company,
Sostel Ltd., which specialized in new solutions in residential security and health care such as burglar alarms, robot phones, and safety phones. All these applications were based on signal transmission know-how. Founder attracted some of his former colleagues from Nokia to work at his new
company.9 Although the Nokia period was mostly research, Sostel achieved the early commercialization of its products.
In 1991, Founder sold Sostel, and in 1993 he founded a new company, International Security
Technology Ltd. (IST). IST was based on the business and technical experience gained during
the Nokia and Sostel years. The initial thrust to found IST came from Founder’s early experiments with a concept for a new kind of safety phone—Wristcare, a wrist held device that would
monitor users’ health 24 hours a day, 7 days a week, and perform automatic alarms in medical
emergencies. This ambitious product concept was soon complemented by ideas for three less
demanding products, targeted for the security of older and ailing people. The additional products were spurred by the difficulties faced in convincing investors to fund the ambitious
Wristcare project. Yet, the addition of complementary products portrays the way the early IST
worked: When the main product faced difficulties, the inventor and the engineers went on to
create other applications. In the early IST years, 1993–1996, the preliminary outcomes of their
work were patents and prototypes related to all four of the devices that were marketed for potential investors.10
The product concepts—Wristcare, the “basic-alarm” burglar alarm device, the pill dispenser,
and the electronic memo calendar—were all targeted for the safety of older people. The key idea
was to make all the products “plug and play” devices, which could compete against more complex, intrusive and expensive products. Consequently, the products were developed to be
mass-produced and to stand-alone with low maintenance costs.11
The Wristcare project dominated the research and development within IST. The concept was
generated out of the ideas drawn from medical diagnostics, process automation, and experience
9

Interviews with the Founder October 15, 1999; electronics designer November 25, 1999; and software engineer January 25, 2000.
10
Wristcare functional description, 1993; IST business plan, 1995; interviews with the Founder October 15, 1999; May
9, 2001; electronics designer November 25, 1999; and software engineer January 25, 2000.
11
IST business plan, 1995; Wristcare functional description, 1993; functional descriptions for multi-control, 1994;
functional description for pill dispenser, 1994; functional description for memo calendar.
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from developing safety phones and technology management. Wristcare was seen as a crucial
improvement in comparison to the existing safety phones, which could not deliver alarms if the
user could not press “help,” such as in case of sudden attacks of illness. The innovators believed that their invention did not entail significant redesign in users’ actions or the organization of the care-service related to existing safety-alarm systems.12
During the development project, tight funding prevented the company from making any major
changes in their initial concepts.13 During 1993–1997 “basic-alarm” evolved to a wireless, more
all-encompassing “multi-control” device, that covered most of the standard burglar alarm features
in one neat package. Some work had also been made with pill dispenser, while the memo calendar
never saw daylight.14
Wristcare was launched on the market in 1998. Its pilot use was seen as a success in terms of
the adequacy of the ambitious core technology. However, it soon became apparent that more was
needed than the wrist and receiver units to capitalize on the utility of the new system. During
1998–1999, the company took various measures to improve the deficiencies and prevent malfunctioning, including training and developing tools for the care-providing network. It also became
apparent that those in rest homes, people with diabetes, people with epilepsy, people with dementia, and older people living in their homes had different needs and capabilities for using the technology. Consequently, the product design, marketing, and training took many simultaneous
paths.15
In 1998, the company mission had changed from exploratory research and technical problem
solving to being a developer and manufacturer of an existing product.16 IST began to emphasize
the whole technical system and care solution of Wristcare, instead of singular piece of technology.
The flagship product, Wristcare, also supplanted the other product projects that were never produced in significant quantities. It further redefined the vision of the company. Wrist monitors
were seen as being potentially used by younger people in dangerous jobs, and so forth. This radically expanded the horizon of potential business opportunities that could be reached with the device. The safety phone market—in all its now perceived complexity—was also seen as a
hindrance, because safety phones were strongly associated with the very last years of life and had
limited appeal to groups of younger users.17
During 1999–2001, following increased funding and technical problems in their current design, IST launched a design project for a new generation of Wristcare, its receiver unit, and its
control software. These redesign projects aimed at integrating the various lines of development,
suggestions for improvements, and local solutions made for different user sites. This meant concentrating the company effort on the most urgent developments, and freezing the many other im-
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Wristcare functional description, 1993; IST business plan, 1995; interviews with the Founder October 15, 1999; May
9, 2001.
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Neither did they have much inclination to adjust the concept in spite of some critical remarks, as the market potential
for the new technology seemed vast anyway.
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IST business plan 1997, 1998a, 1998b, 1999. Interview with the Founder May 9, 2001.
15
Interview with product manager November 9, 1999; electronics engineer October 25, 1999; Founder October 15,
1999; October 22, 1999; April 12, 2000.
16
IST business plans, 1997, 1999.
17
IST business plans, 1997, 1999; business portfolio 2000; interviews with Founder April 12, 2000; May 9, 2001; new
CEO November 13, 2000.
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provement efforts that had arisen during 1997–1999. The expressed aim was to create a device
that could be produced in large numbers and sold widely internationally.18
We may now clarify the changes in the “product and business projects” that the IST designers
worked with during the period analyzed. During the Nokia–Sostel period, the later IST developers
worked with a number of different projects. In the first phase of IST’s product development, there
were four projects in distinct business areas: a condition monitor, a burglar alarm, a pill dispenser
and a memo calendar. What unified these projects was that they all relied heavily on electronics
and signal transmission engineering, and had partially overlapping targeted customers and environments of use. By the end of 2001, there was only a single application, Wristcare, that had some
product variation for its potential user groups. From this, I drew the conclusion that a kind of funneling had occurred concerning how many “businesses” the company was engaged in.
Changes in the business were inseparable from the innovators’ “horizon of business and product opportunities.” In the Nokia–Sostel, period these horizons involved a broad range of possibilities residing in various signal transmission applications—robot phones, burglar alarms, safety
phones, alarm centers, and so forth, all broadly concerned with emergencies and message transmission. In IST, Wristcare was seen as the application with vast business potential, but its
realizability was uncertain, and the horizon of business and product opportunities also included
considerations of other products. Likewise, possibilities existed for selling the rights to the
Wristcare-concept or the whole company to a bigger company.19
The 1997 market launch indicated a dramatic change in the horizon of business and product
opportunities. Support products were gradually dropped as the economically much more appealing Wristcare was now trusted to stand on its own feet. This was concretized in various visions, plans, and design concepts for new applications based on the Wristcare concept.20 This
transition was taken further by the possibilities arising from the monitoring function of
Wristcare. In 1998, IST made a showcase graphical illustration of the “activity level” that
Wristcare monitored. Users regarded the graph as highly valuable in clarifying their work with
the devices. The company responded by developing this visualization further, which, in turn,
opened new possibilities.21 By the year 2001, the horizon of possible future products was well
beyond the security devices for risk groups. Constant on-line body monitoring was seen to have
the potential for a number of recreational, sports and rehabilitation applications under the theme
of “technology for well-being.”22
Figure 1 illustrates an intertwined change. On the one hand, the horizon of potential future
products and business opportunities narrowed from multiple domains of application into a single domain: Wristcare in various target markets and user groups. On the other hand, the future
visions of the Wristcare technology moved beyond the domain of application of a personal security device.
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Series of 17 design, R&D, and strategy meeting observations October 9, 1999 – June 26, 2000, and 10 Interviews with
the founder, industrial designers, new CEO, R&D manager, product managers October 15, 1999–November 25, 2002.
19
Business plan, 1995; interview with the Founder, May 9, 2001.
20
Business plans, 1997, 1998; interview with the company president, October 15, 1999, May 9, 2001.
21
Interviews in an early user site August 30, 2000; interview with software designer January 28, 2000; Founder May 9,
2001.
22
IST product portfolio, 2000.
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FIGURE 1 The change in the IST product and business projects analyzed in terms of business areas with a “funnel” into a single domain, and the horizon of business and product opportunities where concentration into one domain opened significant new opportunities.

CHANGES IN THE EXPERTISE AND IN THE COMMUNITY OF WORK
Having outlined the most significant changes in the product and business projects and in the horizon of future products and business opportunities, I examine how these changes are connected to
changes in the expertise and the work community within the company.
During the Nokia and Sostel period, the developed applications—safety phones and burglar
alarms—as well as the expected future products, relied mainly on electronics and signal transmission engineering. Wristcare marked a change in the expertise needed. Although the existing kinds
of engineering knowledge were needed also for Wristcare, it also increasingly required knowledge in physiological monitoring and expertise related to various sensors and data-modeling. At
the same time, some of the future prospects of Wristcare still also relied on the existing expertise
in signal transmission, for instance, combining the Wristcare with a cellular phone. Two other
products—a burglar alarm and a pill dispenser—that were being developed along with Wristcare
emphasized the importance of the existing expertise as well, thus requiring that both old and new
fields of expertise were pursued further.23
The second change in the required expertise of the developers emerged during 1997–1999.
Wristcare faced a number of problems in the hands of its users. These problems partly concerned
23

Interview with Founder October 15, 1999; May 9, 2001; electronics engineer November 25, 1999; software designer
January 25, 2000.
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original expertise, but most problems were related to monitoring and to poor considerations of
how the devices fitted into practices of use. IST was forced to create new solutions and improvements to Wristcare and its support infrastructure, such as monitoring programs. Despite these difficulties, Wristcare widened the designers’ horizon for further product and business opportunities
using the same core technology. As with the other ongoing projects, the horizons for future product and business opportunities were partly based on novel transmission solutions, for instance,
combining a number of devices to form a system for sheltered housing and creating door detectors
for those suffering from dementia. At the same time, alterations and further development of monitoring functions continued.24
During 2000–2001, IST took further steps towards improved monitoring and user-friendliness. The creation of “activity level” and “active-monitoring” wrist devices and software, had
important implications for the required expertise. By 2001, these features had been developed
further, and what the company now called “activity curve” became a core feature in comparisons of Wristcare to more established monitoring devices such as Polysomniography and
Actiwatch. Previously, IST had not considered medical approval to be within their reach, but
these new paths in product development made that goal realistic. This furthered the company’s
engagement with physiological monitoring, the expertise it required, and the business opportunities it provided. The monitoring principles needed to be more thoroughly explicated and their
reliability ascertained. The future prospects for creating applications for younger users emphasized the need to develop competence in monitoring and in understanding the targeted markets
and user activities.25
Alongside the ever-rising expectations, the company’s expertise faced a significant challenge
in attempting to make the core technology sufficiently reliable to bring the second-generation device to market. From the perspective of the new personnel hired by the company, the developers’
knowledge of signal transmission expertise had lagged behind the extremely rapid phase of development in available components and programming languages. This is noteworthy, as this had
been the core capability in the company.26
Although a rapid internationalization had been the expressed aim of the company right from
the start, the new personnel considered that in many respects the company had been operating like
a small domestic company, especially in regard to its product development. When internationalization found its way from a vision to concrete actions, it encountered a number of tensions in the
company. The first tension lay in the product. Although the internationalization demanded a reliable and well-documented technical layout, the wrist unit was the result of almost 10 years of
combined gradual improvements and tinkering with the best available resources. It was hard to
determine if changes had secondary effects, and consequently, how configuration changes altered
the functionality of the system.
Second, the tools used in the early 1990’s to create Wristcare were outdated in regard to the
standards to be met in the year 2000. Because many key areas had to be reconfigured with more
24

Business plan, 1997, 1998; interview with Founder October 22, 1999; April 2, 2000; electronics engineer November
25, 1999; product manager November 9, 1999.
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The company also doubled its personnel. New CEO heads for marketing, product development and product management were hired from bigger companies that had already handled the transition to international markets. This growth provided the company also with some expertise on medical technologies and designing for use.
26
Interviews with the manager of R&D, November 14, 2000; meeting observations, 2000.
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modern components and programs, the conversion from old to new tools burdened the construction work. The third tension was between the new object and the old way of working in the product
development. The IST R&D had mainly been research and continuous improvement. Although
there was a widespread consensus to move to a more systematic product development with tighter
standards, testing, and scheduling, the old ways of working still prevailed. Under a tight schedule,
the old research kind of approach, “just to make it work,” proved to be the most effective
short-term strategy in dealing with the complex and interdependent configuration of the device.
Fourth, as the unpredictability of technical outcomes continued, the prevailing tension between
the R&D and the marketing remained. Campaigns for marketing, pilot tests for government approvals as well as selling the device had to be postponed. These tensions highlight the third change
in expertise; moving from research and invention to the controlled product development required
for achieving reliable and scheduled product for large markets.27
Figure 2 sums up the developments. In comparison with previous years, by the end of 2001,
IST’s products and targeted markets had narrowed down to the personal safety of the elderly with
two versions of the Wristcare system. Along with the funneling of business areas they were engaged in from the Nokia and Sostel periods to the IST years, the previous wide range telecommunication know-how was turned into a deeper but more restricted knowledge related to the
particular product and integrating transmission and monitoring technologies. The horizon of business and product opportunities was changed, first from various signal and alarm solutions to
safety devices, and then further to various applications of Wristcare in new businesses. Throughout this change process, the scope of potential business opportunities and the amount of potential
applications kept growing.
Most importantly, the required expertise also went through three major qualitative transformations. The relative importance of experience in signal transmission engineering declined in comparison to required expertise in physiological monitoring and in understanding users’ practices.
This change was most profound in regard to the horizon of business and product opportunities.

ACTIVITY THEORETICAL CONSIDERATIONS RELATED TO THE
PRODUCT DESIGN OF WRISTCARE
The analysis with intermediary concepts provided a description of the empirical case that can be
used to discuss how the activity theoretical concepts of object, motive, and activity, introduced in
section 2, fit the case analysis. First I examine the development process of Wristcare from the perspective of objects.

Objects
The design work in IST was organized around fairly long-standing projects, which were relatively
independent and had an indefinite end-point: Even when products become “ready,” they typically
go through a period of improvement after the market launch, and if successful, they yield genera27

New CEO, November 20, 2000; November 25, 2002; head of R&D, April 14, 2001; November 14, 2000; meeting observations, 2000; discussions with CEO, head of R&D and the head of research, October 20, 2003.
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FIGURE 2 The development of the IST R&D in terms of its product and business
projects, the horizon of business and product opportunities and the required expertise.
There is a narrowing of business areas and a decline in the relative importance of the
original signal transmission expertise. There are three major ruptures in the required
expertise imposed by the Wristcare product, upon which the expanded future prospects depend.

tions of further releases. These projects were oriented toward particular objects: technical appliances and visions of their future that were inseparably connected to the economic, social, and professional prospects (and ambitions and concerns) that the designers related to them. The projects,
then, were realized as actions and operations.28 Although these projects were subordinate to the activity of the company, they were too pervasive (even lasting decades) and their end point and goals
were more ill-defined than that presumed of goal directed actions in activity theory (evading even
notions such as strings of actions). A project such as building the Wristcare technology may outlive
the activity system in which it arose, or acquire new meanings and generate new kinds of actions
that realize it. As the company R&D manager put it:
28

A more refined way to see the “realization” is through the notion of instantiation, which draws attention to the laborious process of realization instead of a single complete and completely realized outcome (having the connotation of complying to the original goals and motives, which arguably is not the typical case with “realization,” cf. Miettinen, this issue). In
this issue, Nardi discusses further the notion of instantiation, and it is elsewhere elaborated eloquently by Gregory (2000),
and discussed in regard to projects and activities in Hyysalo (2004).
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We shall see how well we manage to hold on, but it is certain that this won’t fall as a concept. It might be
that it has to be done with a different technology and in a different way… but even in the worst case [this
company going out of business], some of us might be able to continue with this…[by now] it is certain
that this kind of device will be made. (IST R&D Manager, personal communication, May 14, 2001)

In sum, these projects seem to fall in between actions and activities in activity theory. Similar
kinds of projects have been characterized in science as “application objects,” which span significant time periods and collective efforts (Miettinen, 1998, this issue; Saari, 2003; Saari &
Miettinen, 2001). The metaphor of application, on the other hand, assumes the existence of a core
expertise that is then applied to particular cases. I would rather refrain from this kind of assumption of primacy, and call the intermediary, integrative wholes “project-objects,” because that is a
more applicable term in fields other than science. The project and related construction of artifacts
seems a useful intermediary concept in other fields, as well (cf. Hyysalo, 2004; Miettinen, this issue). This notion of project complements the scopes of analysis provided by activity and action,
and it adds power to activity theory’s existing strength in conceptualizing continuities and change
beyond transient actions, without resorting to rigid structural descriptions.
The notions of project and project-object provide vocabulary to address how practical work
and material resistance shape long-standing and relatively stable activities. In IST’s case, the core
know-how of the developers was formed partially through education, but mostly through working
with a number of products like robot phones, safety phones, burglar alarms, automation systems
for industry, etc. Within the Wristcare project, the constitution of the artifact turned out to require
novel expertise and new solutions not mastered, or expected, and in some cases not even imagined
beforehand by the developers. In activity theoretical terms, that which was understood about the
(at first predominantly ideal) object was transformed (enriched, changed, abandoned) in contact
with the materiality of the artifact and the resistance it (and its user practices) featured. The learning necessary to master the needed new areas of expertise conflicted with designers’ attempts to
maintain their previous expertise. The changes in the Wristcare project were reflected in the constitution of the activity in the company: in the expertise, careers and identities of the developers,
the company’s staff, and the projects the company initiated and terminated, as well as in its horizon of expectation.
Project objects thus offer a way to draw attention to accumulated changes in the strings of practical actions that may become so formidable that they begin to shape the whole activity. This also
includes the motive that animates the activity, as discussed in the following.

Motives
The shift in project-objects seems to have been accompanied by a shift in the motives of the activity.
Let us take a brief excursion back to the analysis. The Nokia–Sostel period poses some problems and
questions for the analysis of motives, as the available historical documents don’t provide very detailed material about the personal and collective motives of the participants. In any case, all the accounts related to this period emphasize how the projects that were worked on were primarily about
electronics and signal transmission engineering and its commercialization. The technical and commercial expertise was applied to numerous projects, and even continued from company to company.
In this activity, personal motives in career advancement, making profit and maintaining professional
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TABLE 1
Summary of the Development of the IST R & D in Terms of Product and
Business Projects and Key Expertise Created and Maintained
Phase of Product Development

Key Expertise Created and Maintained In

Product design at Nokia and Sostel,
1978–1992
3–10 engineers leading independent
projects

• Signal transmission engineering,
particularly related to various
alarm systems

Product design at IST, 1993–1997
3–5 engineers doing research on
monitoring and signal transmission

As in 1980’s +
• Monitoring of physical condition,
sensors and techniques

Product design at IST, 1997–1999
6–8 engineers and salespersons
developing a new product
Product design at IST, 1999–2001
10-15 engineers and salespersons
aiming for international markets

As in 1993–1997 +
• Understanding and designing for the
environment of the elderly users
As in 1997–1999 +
• Internationalization of sales and
heightened technological standards

Product and Business Projects
• Safety phones, robot phones,
residential alarm systems
• Patenting, marketing, and early
commercialization of products
• Selling the projects to investors and
other companies
• Exploratory research and R & D for
four products in different businesses
• Patenting and marketing to gain
funding for the concepts
• Development of Wristcare core
technology
• Various measures to make the devices
fit user practices. From devices to a
functional system
• Marketing and fundraising
• Marketing for end users and
institutions
• Creating a new generation of the
Wristcare system
• Meeting the reliability standards
required of big series and
international markets
• International marketing and alliances
• Improving the research and
development processes inside the
company

identity were certainly influential. There also seemed to have been an ongoing collective professional motive, which is perhaps best characterized as using and extending the engineering expertise
in signal transmission. This professional motive was instantiated in the developers’ work with various technical problems in signal transmission, creating new products as applications of developers’
expertise, and moving new products towards commercialization. These particular product applications were in a sense secondary to the ongoing instantiation of the collective motive.
Although they were pursuing the long-term practical work in a local work community of IST,
the project developers’ actions increasingly focused on a particular product and a particular company. The community had a certain working style of regular and heroically long after-hour efforts.
It had a settled division of labor by primary expertise and projects, but rather blurred responsibilities because of frequent re-assignments to the most urgent projects. This “firefighting” approach
included bug fixing in user sites and joint efforts in a production series. The participants also had a
widely shared imagery and a sense of reason for doing the job. They all reported that they believed
that this technology would “make it big,” and they wanted to be part of such a project. Several participants explained that they saw Wristcare as their first truly special effort, or, the last one before
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retirement.29 It can be stated that a new collective motive emerged along with the development of
the company, and most importantly, as a consequence of the practical work with the key project-object, Wristcare. The engineers’ expertise and self-identity were no longer restricted to signal transmission. They were increasingly preoccupied with the other critical aspects for the
success of their new product. These included, as mentioned, work and expertise in monitoring
technologies and in understanding physiological conditions, as well as in user-interface design
and understanding of users’ work, even when these stood in conflicting terms to the engineer’s existing expertise.
To recapitulate, during the early Nokia–Sostel period, there was a predominance of a professional motive, participating and advancing signal transmission engineering in telecommunications,
which was related to the number of product projects. Once the community and objects of IST had acquired permanence, there emerged a new motive related to the increasing amount of subprojects
within the development of the Wristcare system. This was associated with the waning of importance
of the previous project-objects in different business fields. The qualitative difference between these
two motives is noteworthy: The emerging motive unified multiple domains of expertise in a single
local community, organized around a particular new technology. The previously dominating professional motive was restricted to a single professional field, and was involved in animating the actions in numerous different companies and institutions. It appears to have been relatively more
independent of any single project or application. Practical transformative work with material objects may thus also have a bearing on the collective motives involved.
Considering Further the Relationship of Motives and Objects
This analysis may be further related to Kaptelinin’s clarifications (this issue) of the alternative interpretations that have been given for the structure of objects and motives in activity. Kaptelinin’s
model B (this issue) fits perhaps most easily with the analysis. This position holds that within one activity, there may be several motives and several objects. However, this way of describing the case
may be criticized for not drawing attention to the potential for expansion or integration that might reside within the motives and objects. Also, as Kaptelinin (this issue) notes, it leaves unanswered how
all the motives are connected and how the contradictory demands of these motives are handled.
Perhaps the most established position for analyzing work activity like this is portrayed in
Kaptelinin’s (this issue) model A: 1:1:1:1 correspondence with need, motive, object and activity.
Engeström’s (1987) model of activity systems adds to this that the need and the motives are collective. When one tries to capture this analysis with this model, not only analytic potential, but
also problems, emerge. How should we characterize the object/motive of the activity of the changing developer community? Are there two or three distinct activities as the companies and products
change? A reasonable description is that there was one activity and one object, participating in
signal transmission engineering, which were transformed during the IST era as it grew to have another dimension or a semi-independent strand. The interaction between the motives within the
collective would not pose problems in this model, as the collective motive would be primary and
the personal motives hierarchically lower, for instance conceptualized as resulting in “perspectives” to the collective motive (cf. Holland & Reeves, 1996).
29

Interview rounds with the entire personnel, 1999, 2000.
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However, the model A leaves the impression that the relations between the “object of activity”
and its subordinate objects (objects and artifacts that are being transformed in the activity) remain
distant, as the object of activity is highly stable and consistent, but the subordinate objects are
transitory and spatially limited. This fits uneasily with this analysis. Notions such as project-objects may thus become helpful as mediating terms between the object of activity and the plethora
of objects (artifacts, ideas, natural resources) transformed in practical actions.
Kaptelinin’s (this issue) model C, (in this issue exemplified by Nardi), would propose that we
keep the motives and the object of activity conceptually separated:
… one or more motives corresponding to the needs become affect the activity [because of material conditions and social context]. However, even if these motives are very powerful, the activity does not
have a direction and does not really start until the object of activity is defined. The object is different
from any of the effective motives and is cooperatively defined by the whole set of motives the subject
strives to attain in his or her activity (Kaptelinin, this issue).

For the case analyzed here, this model would suggest a description in which there was, at first, one
collective motive and a number of personal motives, which became integrated into a shared object
of activity. This object of activity was then transformed to include the local motivational strands
that emerged during the IST period. In a sense, this model is a kind of middle ground between the
models A and B. Its problem and its advantage would be, as in the case of model A, a prescription to
look for a defined object of activity. Yet, the model C description might allow more sensitivity in
regard to how the motives affect one another, as it does not impose a hierarchy. Yet, as it assumes
close interconnections between the motives, it invites a study of their dynamics, and the inter-influencing of various motives and project-objects.
Finally, there is the question of whether the different models of the structure of objects and motives of activity should be seen as complementary tools to describe activities, rather than being
seen as competing definitions. I suggest they are complimentary. After all, there is an impressive
variety in the kinds of activities we humans have developed in the course of history in different
cultures, societies, and areas of life. As Miettinen (this issue) appealingly suggests: “… just consider the differences in how the realization of objects and related construction of artifacts have assumed different forms of work such as medical practice, factory floor, design and in provision of
various services” (this issue).
CONCLUSION
The aim of this article was to explore how the concepts of object and motive relate to the analysis of
a long-standing product design effort. Activity theory-inspired analysis integrated the contingent
incidents with more continuous lines of transformation stemming from both the objects and the
subjects. The ability to address the wider context and continuities beyond the transient actions is
one of the strong points of activity theory. However, work such as product design or scientific research features rapid changes in the objects, in projects, and in the social organization of activity.
Intermediary concepts between activity and action such as “project-objects” may prove useful in
accounting for the less than activity scope continuities with the dynamics of change in such less stabilized activities. We may also want to have different analytical possibilities for describing the
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structure of motives and objects in the variety of activities humans have developed over the course
of history.
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