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Transforming the Object

in Product Design

Summary

Product design is a process in which multiple under-
standings of technology and society are transformed
into characteristics of a product, into skills found in
the design team, and finally, into scripts that pre-
figure the use of the technology. Because of its par-
ticular concern with mutual transformations of ob-
jects, social collectives and subjects, activity theory
seems a potentially powerful framework for analyz-
ing the complexity of product design work. I utilize
the concepts of motive and object of activity to ana-
lyze an innovation process in a small high-tech com-
pany. This analysis shows that engagement with the
novel objects in the design process led to a signifi-
cant transformation in the expertise, organization of
work and dominant motive of the work community.
In theoretical terms, the analysis suggests an alterna-
tive to the idea that an activity has one objectified
motive which is instantiated in an object in the mate-
rial world. It may be sensible to analyze product de-
sign as poly-motivated and its motives as instantiat-
ed in a number of different project-objects.

1. Introduction: Product
design and development as

transformative work

Product design and development have
aroused increasing interests in a number of
interesting fields of research. The reason
why science and technology studies as well
as the management and product develop-

ment literature have shown increasing inter-
est in design work is largely the same:
Design and product development work
forms a focal point where social and techni-
cal issues are negotiated and inscribed into
the emerging artifacts. While the manage-
ment literature stresses the potential for
knowledge creation in the multidisciplinary
process of design (Zaff, 1993; Fleck, 1994;
Leonard-Barton, 1995; Carlisle and Dean,
1999), the sociology of technology has em-
phasized the “politics” involved in and con-
veyed through the construction of new tech-
nology (Law, 1991; Bijker and Law, 1992;
Rip, Misa et al., 1995; Williams and Edge,
1996). Nevertheless, both ficlds share the
same reason for stressing the importance of
design work. Product design is the process in
which multiple understandings of technolo-
gy and society are transformed into charac-
teristics of a product, into skills found in the
design team, and finally, into scripts govern-
ing the way in which the technology will
shape the everyday life of its users.

Interest in studying product design as
work is also due to the fact that it is a prac-
tice in which the importance of tools and of
the social organization of work is accentuat-
ed in regard to the outcomes of the transfor-
mation process. However, the most estab-
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lished positions in the study of design seem
rather partial and run counter to one another
(Carlisle and Dean, 1999; Mutanen, 2002).
The tradition of viewing design as a rational
problem solving process starting from
Herbert Simon’s (Simon, 1996) work runs
parallel to attempts to literally manage
knowledge in design by pre-specifying the
requirements that the design needs to meet
(e.g. Ulrich and Eppinger, 1995). In contrast,
the reflective practitioner model by Donald
Schon stresses the intrinsic skills of the de-
signer in the situational, reflective conversa-
tion with the material (Schon, 1983). While
both of these views have insights about the
complexity of design work, they are so far
apart that the attempts to bridge them seem
futile (e.g. Carlisle and Dean, 1999).

There is a need for theoretical conceptual-
izations of design work, that would be sensi-
tive to the complexity, undefinability and sit-
uational character of design while account-
ing for the wider and more long-term
processes and collaboration that play a part
in design work. Especially, such a perspec-
tive should be sensitive to the co-construc-
tion of developed artifacts and to the exper-
tise gained by the subjects (Mutanen, 2002).
Issues regarding more long-term relations
between the artifacts developed and the ex-
pertise created have been central to manage-
ment studies, for example, in terms of core-
competences or core-capabilities (Prahaland,
1990; Leonard-Barton, 1995). However, ma-
nagement studies have not been much elabo-
rated empirically and theoretically, and there
is an obvious need for perspectives that al-
low for a more analytical description of the
dynamic between the creation of the artifact
and the work community. This perspective
should also be able to incorporate the politi-
cal and moral questions regarding the out-
comes of the product design processes.

Activity theory seems a promising alter-
native for the theoretical understanding

product design and development work.
While activity theory is a theory about hu-
man conduct in general, its concepts seem
particularly sensitive for understanding pro-
duct design work. The theory attempts to
conceptualize how imaginary and material
resources are transformed into outcomes, for
example artifacts, in a collaborative work ac-
tivity. (Nardi, 1996; Miettinen, 1998; Enge-
strom, 2000).

This paper particularly explores the activ-
ity theoretical concepts of motive and object
in analyzing product design work.! I analyze
the product development process of a wrist-
held safety-alarm, Wristcare, in a small Fin-
nish high-tech company, IST Itd.. My discus-
sion is based on a field study I conducted
during the years 1999-2001. On the one
hand, my data consist in interviews and ob-
servations of the product development in the
company and of the use of their products. On
the other hand, I used historical sources such
as business and project descriptions which
convey how the expectations and realisa-
tions of projects changed from year to year.

The structure of my analysis and argu-
ment in this article is as follows. In section 2,
I introduce A.N.Leontjev’s formulation of
activity theory from the perspective of how
artifacts and social collectives are linked to
one another. I complement this view with
two later re-conceptualizations of the no-
tions of motive and object by Engestrom and
Miettinen. In relation to sections 3 and 4 we
should note that the concepts of motive and
object are meta-theoretical concepts in re-

1 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
which makes an object a material and at the same time
conceptual entity laden with human motives and purposes
(Engestrom and Escalante, 1996, 361; Foot, 2002). From
here on, I use the term object in this meaning.
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gard to design work.2 A common but naive
way to use them is to apply the concepts to
an empirical material. This means that the
concepts are treated as tools that are first op-
erationalized for a particular empirical ana-
lysis, and then the analysis is conducted by
using those tools. The reflection of the re-
sults is then supposed to tell how adequate
the initial concepts were. But the lesson from
history and anthropology is that while it is
clear that concepts do guide researchers’ em-
pirical analysis, so do a multitude of other
factors including the subjectivity of the re-
searcher as a field worker and an analyst
(Gadamer, 1975; Ankersmit and Kellner,
1995; Geertz, 1973). If we want to say some-
thing about the adequacy of the theoretical
concepts, we must take a more mediated
route. I start with an empirical analysis in-
formed by my meta-theoretical pre-under-
standing of activity theory (section 3). From
the data and researcher’s theoretical under-
standings one can then generate intermedi-
ary concepts to create an analysis that does
justice to the data (section 4.1). I move on to
interpret this intermediary analysis with ac-
tivity theoretical concepts (section 4.2.).
Finally, I use this theoretical interpretation to
see what kind of empirical conclusions it
suggests (5.1), and as a basis for reflecting
on and refining the initial meta-theoretical
concepts (section 5.2).

2 Activity theory was originally developed in the context
of psychology, particularly developmental psychology
(Leontjev, 1978, 1981). When used in the context of col-
lective work such as product development, it serves as a
grand theory of human activity in general. It does not con-
tain a theory about design work as such, but provides a
(meta-theoretical) sensitivity of what such a theory should
include.

2. A critical introduction to
the concepts of object and
motive in the cultural histo-
rical theory of activity

2.1. An introduction to the concept of
object of activity in the work of A.N.
Leontjev and its intellectual background

In activity theory the concept of object stems
from the dialectics of Hegel and its later in-
terpretation by Marx. This intellectual her-
itage is essentially twofold. First, dialectics
attempts to find a way in between two pre-
vailing metaphysical stances, namely naive
empiricism, according to which we perceive
nature directly, and the idealist position that
we do not truly possess knowledge of mate-
rial 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 posits that the re-
lationship between humans and nature has
an evolving character. Categories are not un-
changing but develop in the course of the
history of mankind leading to a fuller appre-
ciation of the material and social reality.
(Hegel, 1970, §178-196; llyenkow, 1977, for
introductory notes see Beiser, 1999; Houl-
gate, 1999).

This stance leads to a second important
position on the relation between human be-
ings and the material reality. The material re-
ality, the object, is seen as a means for the
constitution and subsistence of human be-
ings and not just a philosophical question of
perception. Human beings relate to nature as
cultural, idealized objects incorporating
meanings of human conduct and social orga-
nization (Hegel, 1970, §178-196; Marx,
1984). The characteristics we have not yet
apprehended are, nevertheless, regarded in
relation to the ways we have already created
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cultural meanings. Human beings only de-
velop qualitatively new ways of relating to
the world by engaging in a conduct that
transforms nature to meet human needs. This
conduct, praxis, has a twofold importance
since it refines both the object under trans-
formation and the subject who is doing the
transformative work and has to go beyond
him- or herself in exploring new ways of
transforming nature (Marx and Engels,
1959, 137-146; Hegel, 1970, §190-196;
Marx, 1984). This philosophical heritage has
had an important influence on the develop-
ment of Vygotsky’s cultural-historical psy-
chology and on Leontjev’s treatment of the
object as a psychological concept.

In activity theoretical interpretations of
Vygotsky’s work, human conduct is seen as
directed towards a material or ideal object,
reached via the mediational means of tools
and signs (cf. Leontjev, 1978; Vygotsky,
1978; 1989). This principle of mediation
clarifies how cultural meanings become part
of individuals’ psychological development
(Vygotsky, 1989). Regardless of whether
Leontjev’s theory is seen as continuing Vy-
gotskys’s work or as a separate theory
(Kozulin, 1990, 239-277; Engestrém, Miet-
tinen et al., 1999), it is clear that Leontjev
(re)formulates the concept of object in a nov-
el way. This formulation occurs in the con-
text of the relationship between human
needs, motives and outcomes. In his analy-
sis, 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 ob-
jects which then become true bearers of the
need, that is, something which is able to re-
lieve the original need (Leontjev, 1978, 62-
64). Leontjev stresses how the genuinely hu-
man conduct is distributed among the partic-
ipants in collaboration, thus reviving old

German ideas of Hegel and Marx about a
material and direct, social mediation of ma-
terial human activity. In terms of human psy-
chology and action this means that individ-
ual goals, e.g. chasing game, become mean-
ingful only as part of the whole collective ac-
tivity of hunting with a social division of la-
bor according to which some chase while
others ambush the frightened game, thus,
producing by their joint action and opera-
tions a materialized object, killed animals
which relieve the participants’ need-states of
hunger and cold (Leontjev, 1981, 212). In
other words, the object of activity is the true
bearer of its motive in a sense that only the
object can fulfill or relieve the need behind
the motive. It connects the actions of the var-
ious participants under the same motivating
whole and creates an object-oriented horizon
that is transformed in the course of the activ-
ity (Leontjev, 1978, 62-65, cf. 76-78).

2.2. Beyond key problems in Leontjev’s
view of the object of activity

Leontjev’s model highlights how the psy-
chological processes of motive formation
and action extend into the social settings sur-
rounding the individuals and points to the
mutual dependency between motives and
objects. Nonetheless, later activity theoreti-
cal studies point out two shortcomings in this
model in their analysis of the complexity of
modern collective work, particularly in set-
tings such as scientific research and product
development.

The first shortcoming has to do with the
treatment of the relationship between needs
and outcomes. Having examined the psycho-
logical implications of the transition from
animal to genuinely human societal activity,
Leontjev seems content with an essentially
unchanging human nature, a “human-ani-
mal”, so to speak. When dealing with more
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complex societies, Leontjev drops the par-
lance of needs, motives and objects altogether
and shifts into speaking about senses and
meanings implying that the same basic struc-
ture of activity still prevails, only now in a
more complex environment (Leontjev, 1978,
85-95, 1981, 222-259). This view neglects
the complexity of exchange and mediation in
modern societies characterized by relations
of exchange-value.

Although Leontjev’s hunting example is
primarily meant to illustrate the animal-hu-
man transition (Kaptelinin, 2001, personal
communication) a modern case of how
hunger is converted into collective activity is
illustrative. When I have a need for food, my
goals include walking to the store and heat-
ing the pizza in the microwave, as well as
doing some research and writing. These ac-
tions seem absurd if not looked at in the con-
text of collective activity. But this time the
activity includes thousands of people work-
ing in research, technology production, agri-
culture, food-industry, transportation, retail,
etc. Fulfilling my need and turning the object
of my motive into an edible outcome have
come to comprise a gigantic labor conducted
in a number of distinct areas of industrial so-
ciety plus their complex mediations (cf.
Silvonen, 1988). Leontjev’s study of the dis-
parity between the societal meaning and per-
sonal sense of individual action (Leontjev,
1978, 85-95), seems too restricted to do jus-
tice to activities in modern societies (cf.
Kozulin, 1990, 252).

In the activity theoretical literature we see
a shift over the years in the concepts of need
and object in order to become better able to
account for supra-individual phenomena.
Kaptelinin locates the expansion from an in-
dividual to a collective subject of activity

(and thus to a different concept of activity) to
work by Petrovski in the 1980’s and particu-
larly to the work of Engestrom (Kaptelinin,
1996, 57). In my interpretation, in Enge-
strom’s model of the activity system we find
an implicit assumption about collective
needs that motivate (local) collective activi-
ty systems that seek to fulfill societally rec-
ognized outcomes. These outcomes are then
exchanged with other local activities which
bring back resources for consumption etc.
(Engestrom, 1987, 73-91). A further implica-
tion is that Leontjev’s explanation for the
necessary objectivity of action: the fullfill-
ment of individuals’ needs, is now replaced
by an objectivity required by transactions of
exchange-value (Engestrom, 1990b, 108)
and by collectively shared motives and the
self-motivating power of participating in
specialized activities (cf. Engestrom and
Escalante, 1996).

Another aspect left underdeveloped in
Leontjev’s theoretical work is how the mo-
tive and object of activity are transformed
during the course of activity. He does pro-
vide a clear account of how the motive is
mediated in the transformation of material
reality. The motive is only realized in the
form of goals and actions fulfilling the goals.
Nothing else is left of the motive than what
is acted out in actions (Leontjev, 1978, 63-
65). Actions have two aspects: an intentional
aspect, the anticipation of its course and out-
come, and an operational aspect directed to-
wards realizing the action under certain local
circumstances by means of embodied motor
operations (Leontjev, 1978, 65). Human be-
ings are only in contact with tools and ob-
jects at the level of operations where they en-
counter the resistance of things. Following
Hegel, Leontjev points out that we only
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know our goals fully after we acted (Leon-
tiev, 1978, 65).3 In this way, Leontjev lays
out the two aspects of object-orientation: the
object-relatedness of action and that motives
and imaginations are necessarily directed to-
wards an external reality. However, while
outlining how motives are played out as op-
erations accomodated to a material reality,
Leontjev does not provide a clear model of
how changes in the operational aspect of ac-
tion adjust the intentional aspect of action
and, furthermore, how a changing intention-
al aspect of action transforms the collective
motive animating the activity.* Activity the-
ory attempts to be a meta-theory for all hu-
man action and cognition. While the above
shortcoming may not be a serious weakness
in actions and activities with a more or less
routine manner of execution, it amounts to a
lack of sensitivity in regard to e.g. research
and design where the execution and outcome
of action is constantly uncertain. Studies by
Miettinen and Saari show how the resistance
of material conditions in scientific research

3 Leontjev’s distinction between two moments of action
holds a remarkable insight. Interpreted in Anglo-American
philosophical vocabulary, Leontjev’s model means that
the intentional aspect is an ideal that only comes in contact
with the world when turned into operations, particulars in
contact with material reality, objects. The dialectics of ide-
ality and particularity of action is central to the mediation
of human action. The intentional aspect is fundamental to
the structure of individual action where one must initiate a
general anticipated action before one can even in principle
know its concrete unfolding. As importantly, this dialectic
forms a necessary precondition for joint action in which
participants must anticipate others’ action before it is ful-
ly unfolded in order to synchronize their efforts in a joint
accomplishment. Action has to achieve a degree of mean-
ingfulness before it is fully played out (Cf. Norros, forth-
coming; Engestrom, 1995).

4 Rather general notions are given in Leontjev (1978,
66-67) where he notes how actions may grow into activi-
ties and, on the other hand, lose the motive that initiated
them, or shift their motive.

causes experiments, projects, and gradually
the whole activity to change direction and
bring its general motive under significant
(re-)negotiation (cf. Miettinen, 1996, 1998;
Saari and Miettinen, 2001). They describe
the “dual object” of scientific research by
which they mean that the object of research
is, on the one hand, to generate scientific ex-
pertise and, on the other hand, to create ap-
plications that respond to societal purposes.
In doing so, they introduce a concept of "ap-
plication object” which I see as an interme-
diary category between the experiments (ac-
tions) and the object of research (object of
activity).

Understood in this way, the object of ac-
tivity unites the horizons of expectation and
the materiality and resistance of the things
on which the expectations are realized and
redefined into some outcomes. In this
process, the goals and the true collective mo-
tive, the object of activity, are simultaneous-
ly evolving, instead of being fixed, predeter-
mined or predetermining. To summarize, my
interpretation of the concept of object differs
from Leontjev’s influential scheme by re-
garding individual needs as mediated by col-
lective or societal needs instantiated in local
collectives. Moreover, I regard the object of
activity as evolving and changing in the
course of the activity precisely because of its
very materiality. This conception of object
seems promising for coming to understand
the multifaceted, contradictory and transito-
ry nature of a technological project con-
structing artifacts as well as a community of
practitioners. It holds promises of transcend-
ing the limitations of rationalized views of
human action such as Simon’s rational plan-
ning model or of subjectivistic stances such
as Schon’s reflective practice model.
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3. The trajectory of the
Wristcare innovation and
product development work
in the IST company

3.1. An Introduction to the Wristcare
technology

Now we move to the outline of the empirical
material. My unit of analysis is the product
development work in a community of practi-
tioners which led to the formation of a small
high-tech company International Security
Technology Ltd (IST) that developed an in-
novative new product, Wristcare. The com-
munity of participants has been relatively
stable over the years and gone through a suc-

Figure 1. The Wristcare-system and the Wrist-device
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cession of projects and companies ever since
the early 1980’s. Their key innovation,
Wristcare, is a new generation safety phone
with sensors that continuously monitor the
health of the user. It makes an automatic
alarm in case it detects a severe disruption in
the user’s condition. Other aspects of the de-
vice are like those a traditional safety phone:
It has an alarm button, and all alarms, auto-
matic and manual, are mediated by a receiv-
er unit and telephone network to a predes-
tined end: to relatives, to an alarm center, or
the nurse on call. This person then decides
the appropriate action; for instance, calling
the user, her neighbors, the maintenance or
an ambulance (See fig 1). The use of the de-
vice is thus based on transmitting the alarm
in the network of care.
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5 The pictures shown are company marketing materials.
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3.2. The background of the Wristcare
invention: R & D in Nokia and Sostel

The company was based on its members’
long experience with the development of tra-
ditional safety phones and signal transmis-
sion technologies. During the early 1980s
most of the later key-people in IST partici-
pated in creating signal transmission tech-
nologies in the Nokia corporation. Target so-
lutions were in the area of residential health-
care (safety phones and remote electrocar-
diography) which was seen as growing mar-
ket. In the late 1980s the key inventor in the
later IST, Matti Myllymaki, founded his own
company, Sostel Itd., which specialized in
new solutions in residential security and
health care (burglar alarms, robot phones,
safety phones) based on signal transmission
engineering. While the Nokia period was
mostly research, Sostel went on to an early
commercialization of these solutions. Mylly-
miki attracted some of his former colleagues
from Nokia into his new company.

3.3. Early IST in 1993-1995, creating
new technical solutions

IST Ltd. was based on the above mentioned
business and technical experience in Nokia
and Sostel, and Myllymaki sold the latter in
the beginning of the 1990’s. During its early
years, IST consisted of 3-4 people who had
already been collaborating in Nokia and
Sostel. The initial thrust to found IST came
from Myllyméki’s early experiments with a
concept for a new kind of safety phone,
Wristcare. However, this ambitious product-
concept was soon complemented by ideas
for three less demanding products targeted
for the security of the elderly and ailing peo-
ple. The idea of additional products was to a
large extent due to initial difficulties in con-
vincing investors to fund the ambitious
Wristcare project. The addition of comple-

mentary products portrays the way the early
IST worked: when the main product faced
difficulties, the inventor and the engineers
just went on to create other applications. In
the early years, 1993-1996, the preliminary
outcomes of their work were patents and
prototypes related to all the four devices
which were marketed for potential investors.

The product-concepts, the Wristcare, the
“Basic-alarm‘ burglar alarm device, the Pill-
Dispenser, and the electronic memo-calen-
der, were all targeted for the safety of elder-
ly people. The key idea was to make all the
products “plug and play* aids which would
compete against more complex, intrusive
and expensive products. Consequently, the
products were developed to be mass-pro-
duced and to stand-alone with few mainte-
nance costs.

The Wristcare project dominated the re-
search and development within IST. The
concept was prompted by ideas from med-
ical diagnostics, process automation and the
existing “passivity sensors” in safety
phones.6 Wristcare was seen as a crucial im-
provement over existing safety phones and
their accessories (distributed sensors around
the house or rest home) which many users
considered to be clumsy. Likewise, the IST
engineers regarded the existing phones as in-
sufficient in cases where the person was un-
able to activate an alarm him- or herself, for
example in cases of acute attacks of illness,
accidents and dementia. The engineering
work with Wristcare consisted mainly in
working on the signal transmission, the de-

6 More precisely, the key idea is not to attempt to moni-
tor the actual incident accurately, for instance a stroke.
That would require a rather extensive and energy consum-
ing technology. Instead, the idea is to monitor the effects
created by an acute attack of illness, for instance a shock-
state, which can be detected with a considerably cruder in-
strumentation and yet may well be sufficient to detect
those instances where acute help is needed (For a detailed
analysis of the invention phase, see Hyysalo, forthcoming
b).
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tection of states of alarm and the construc-
tion of principles for the physical monitor-
ing. The IST designers explored the avail-
able components, sensors etc. needed to real-
ize the device and analyzed competing prod-
ucts. The reference users for Wristcare were
60+-year olds, still relatively healthy elderly
living in their homes. The business idea was
to create a new market of still healthy elder-
ly with a heightened risk of e.g. a coronary
disease. The users were not actively consult-
ed as for the design. They only served as a
reference for how to construct the physiolog-
ical monitoring.

The innovators believed that the users’ ac-
tions and the organization of those actions
will basically remain the same as with the
older push-button safety phones with which
the company already had experience. Some
user interviews were conducted with poten-
tial customers and two market surveys were
conducted on European markets. These stud-
ies attempted to specify how the new prod-
ucts were positioned in reference to competi-
tors and user preferences, the appeal of the
concept, the price, and so on. The infrastruc-
ture, the context of use, and who the users
and buyers actually were, were addressed in
rather vague terms: “the elderly and ailing
people requiring heightened safety measures
for their health” (Functional description of
Wristcare, 1993). In 1995 IST commissioned
a design study indicating that to focus only
on the technical details of the wrist-device
would be insufficient. However, tight fund-
ing prevented the company from making any
major changes in their initial concept while
there were strong indications for the need
and potential market of the new technology.

In 1993 it was estimated that Wristcare
would be marketed in the “near future”,
meaning 1995, but the development process
took considerably longer and Wristcare was
first piloted in the late 1997. During the
years 1993-1997 “basic-alarm* evolved to a

wireless, more all-encompassing “Multi-
control*“ device covering most of the stan-
dard burglar alarm features in one neat pack-
age. Some work had also been made with
pill-dispenser while memo-calendar never
saw daylight.

3.4. Extending R & D from the devices
to the augmentation of work in a net-
work of care

Wristcare was launched on the market in
1998. The pilot use was seen as a success in
terms of the ambitious technology. However,
it soon became apparent that more was need-
ed than the wrist and receiver units in order
to capitalize on the utility of the new system.
Problems and suggestions became real, for
the first time, as users explained and com-
plained about their experiences with the de-
vice. In the years 1998-1999, the company
took various measures to improve the defi-
ciencies and malfunctionings. These includ-
ed training and the development of tools for
the care-providing network, especially the
alarm-transmitting centers. It also became
apparent that rest homes, diabetics, epilep-
tics, the demented and elderly living in their
homes had incommensurably different needs
and capabilities for using the technology.
Consequently, the product design, marketing
and training took many simultaneous paths.
In 1997 the company mission had changed
from exploratory research and technical
problem solving into that of a developer and
manufacturer of an existing product (IST
business plan, 1997). IST began to empha-
size the whole technical system and care so-
lution of Wristcare, instead of focusing nar-
rowly on technical features of a singular
piece of technology. The product and its ad-
vertisement were now not only oriented to-
wards potential investors but also towards
health-care professionals and potential pur-
chasers. The flagship product, Wristcare,
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supplanted the other product-projects which
were never produced in significant quanti-
ties. The Wristcare technology also defined
the company’s visions. Wrist-monitors were
seen as devices for “well-being” that could
also be used by younger people in dangerous
jobs, by risk groups or by people otherwise
concerned with their health. The safety-
phone marke — in all its now perceived com-
plexity — was also seen as a hindrance be-
cause safety phones were strongly associated
with the very last years of life and had limit-
ed appeal to groups of younger users.
However, in 1997-1999 the company’s
funding was still tight, and there was still
plenty of work to do with immediate im-
provements. Many projects seemed to take
resources from each another, and the employ-
ees were uncertain of the company’s priori-
ties and of which directions should be taken.

3.5. The redesign of products and the
reorganization of the company during
the years 2000-2001

Following increased funding and technical
problems in their current design, IST launch-
ed a design project for a new generation of
Wristcare, its receiver unit and control soft-
ware, in the years 1999-2001. These re-
design projects aimed at integrating the var-
ious lines of development, suggestions for
improvements, and local solutions which
had made the technology work in various
user-sites. The expressed aim was to create a
device that could be produced in large num-
bers and sold widely internationally. This
state, originally expected already in 1995,
was finally reached in the late 2001. Events
in the company during 2000-2001 help us
understand parts of this delay.

During the years 1999-2001, the company
doubled its personnel. New CEO heads for
marketing, product development and prod-
uct management were hired from bigger

companies that had already handled the tran-
sition to international markets. IST as a com-
pany, especially its research and product de-
velopment, were more formally and system-
atically organized according to certain pro-
jects and schedules. The long-term visions of
the company went through a year long
process of re-definition assisted by external
consultancies. The short-term goals were or-
ganized strictly around making the new gen-
eration of the core technology fully function-
ing and ready for the market. This meant
concentrating work on the most urgent de-
velopments while freezing the many other
projects that had arisen during the years
1997-1999.

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
working like a small domestic company es-
pecially in regard to product development.
When internationalization found its way
from an abstract vision into concrete action,
it encountered a number of tensions with the
prevailing activity: 1) in the designed pro-
duct, 2) between old tools and new goals, 3)
and between the new goals and the organiza-
tion of the company.

The first tension lay in the designed prod-
uct. While the internationalization demanded
a reliable and well-documented technical
layout, the wrist-unit was the result of almost
ten years of combined gradual improve-
ments and tinkering with the best available
resources. It was hard to determine how con-
figuration changes changed the functionality
of the system. Second, the tools used to cre-
ate Wristcare in the early 1990’s were out-
dated in regard to the standards to be met in
the year 2000. Since many key areas had to
be reconfigured with more modern compo-
nents and programs, the conversion from old
to new tools burdened the construction work.
The third tension was between the new ob-
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ject and the old way of working in the prod-
uct development. The IST R&D had mainly
been research and continuous improvement.
Though there was a widespread consensus to
move to a more systematic product develop-
ment with tighter standards, testing and
scheduling, the old ways of working still
prevailed. Under a tight schedule, the old re-
search 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 de-
vice. Fourth, as the unpredictability of tech-
nical outcomes continued, the prevailing ten-
sion between the R&D and the marketing re-
mained. Campaigns for marketing, getting
pilot tests for government approvals as well
as selling the device had to be postponed
many times.

There are a number of interesting issues in
the adjoined trajectories of the Wristcare and
IST product development (outlined in fig. 2)
that call for further explanation. First, why
has the Wristcare innovation process taken
so much more time than initially anticipated?
This has been a nagging question for the IST
inventors, something they feel they need to
clarify often, especially to financiers. Se-
cond, why has it taken so long to accomplish
the transition from engineering centered de-
sign to a more user-centered way of work-
ing? Third, why is a secure and reliable mon-
itoring still a major issue to be considered
even in the third, forthcoming generation of
the device? And fourth, why has the 2000-
2001 organizational transformation been
such an effort? To answer these questions I
move on to analyzing the changes in the
work community of the IST during the inno-
vation process.

4. Understanding the dy-
namics of product develop-
ment by analyzing changes
in the community of work

4.1. The development of a technological
innovation in the context of required ex-
pertise

So far we examined the IST product devel-
opment almost as if it was only a technical
process. In the following, the analysis is tak-
en further by connecting the changes in the
technical development with changes in the
community of practice during the innovation
process. In the production of technology, the
technical development is irredeemably inter-
twined with economical and social concerns,
and any one of these parts can hardly be un-
derstood without the others (Hughes, 1983;
Bazerman, 1998). When we consider prod-
uct development as a socio-economical-
technical activity, it becomes an immensely
complicated issue. To make sense of this
complexity, we must emphasize some as-
pects. First, I outline how the goals and ex-
pectations of the developers evolved during
the process. Second, our analysis must focus
on the development of expertise in the com-
pany since the products and the capability to
develop them can hardly be separated, as
emphasized in recent discussions about
product development (Leonard-Barton,
1995).

In this section, I shall use a number of in-
termediary concepts to make sense of the
complexity of the product development in
IST, as a step towards analyzing the process
with activity theoretical concepts. These in-
termediary concepts are only approximate
and not very specified, my emphasis being
that they remain empirically grounded. To
make it easier to read the analysis, I describe
those terms tentatively here. The first inter-
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mediary concept is the “product and busi-
ness project”. It originates from the mem-
bers’ category of project and refers to the fact
that products are always projects foraR & D
company and that R&D and commercial as-
pects are tightly interconnected in such pro-
jects. The second intermediary term is the
“application domain” which I use to describe
the domains towards which the “product and
business projects” have been directed. The
members talk about the same issue as
“engaging in the business of”, e.g., safety
phones. In their use, however, “business”
covers the technical and commercial projects
as well as the user-practices, the competition
and the commercial logic in a techo-social-
commercial domain, thus, covering a lot
more than is usually meant by business. With
the term ‘“application domain” I want to
elaborate how the expertise in the company
is not abstract but directed towards and
shaped by participating in certain domains,
or “businesses” to paraphrase the members’
category. The third intermediary term is the
“horizon of business and product opportuni-
ties” which refers to imagined, and in princi-
ple realizable, future products and projects.
It is typical of technology production that
only some of these ever become actual R &
D efforts while most remain concepts, pa-
pers and visions which, nonetheless, effect
the directions the company takes in its R &
D. The final intermediary concept is the “re-
quired expertise” which refers to the exper-
tise needed to complete a “product and busi-
ness project” successfully in an “application
domain”. 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.

I start by summing up the changes in the
“product and business projects” which the
IST designers worked with during the period
I analyzed. During the Nokia-Sostel period
the later IST developers worked with a num-

ber of different projects. In the first phase of
the IST product development there were four
projects of essentially “different technolo-
gies”: a condition monitor, a burglar alarm, a
pill dispenser and a memo calendar. What
unified these projects was that all relied
heavily on electronical and signal transmis-
sion engineering and had partially overlap-
ping, targeted customers and environments
of use. At the end of the period I analyzed,
2001, there was only a single application,
Wristcare, which had some product variation
for some of its potential user groups. From
this I conclude that a kind of “funneling” oc-
curred concerning how many “application
domains” or “businesses” the company is
engaged in.

Changes in the application domain are in-
separable from the innovators’ “horizon of
business and product opportunities”. In the
Nokia-Sostel period these horizons con-
cerned a broad range of possibilities residing
in various signal transmission applications —
robot phones, burglar alarms, safety phones,
alarm centers, and so on — broadly concerned
with emergencies and message transmission.
Even in the earliest documents of IST,
Wristcare was seen as the application with
by far the greatest business potential. Never-
theless, its realizability was uncertain, and
the horizon of business and product opportu-
nities 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
(Business Plan, 1995; interview with the
company President, 21.05.2001). The 1997
market launch marked a dramatic change in
the horizon of business and product opportu-
nities. Support products were gradually
dropped as the economically much more ap-
pealing Wristcare was now trusted to stand
on its own feet. This was concretized in var-
ious visions, plans and design concepts for
new applications based on the Wristcare con-
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cept. (Business plans, 1997, 1998; interview
with the company President, 15.10. 1999,
21.05.2001). This transition was taken fur-
ther by the possibilities arising from the
monitoring function of Wristcare. In 1998
IST made a showcase graphical illustration
of the “activity level* that Wristcare moni-
tored. Users regarded the graph as highly
valuable in clarifying their work with the de-
vices. The company responded by develop-
ing this visualization further which in turn
opened new possibilities. 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 a potential for a number of
recreational, sports and rehabilitation appli-
cations under the theme of “technology for
well-being”.

What we see here (illustrated in fig 3) is
an intertwined change. On the one hand, the
horizon of potential future products and the
business opportunities narrowed from multi-
ple domains of application into a single do-
main: the potential solutions of Wristcare in
various target markets and user groups. On
the other hand, the future visions of the
Wristcare technology moved beyond the do-
main of application of a personal security de-
vice.

Figure 2. The change in the IST product and business projects analyzed in terms of application do-
mains with a “funnel” into a single domain, and the horizon of business and product opportunities
where concentration into one domain opened significant new opportunities.

Domain of applications,
”the funnel”

1990

2001

AX

The horizon of business and product opportunities

Having now outlined the most significant
changes in the products and business pro-
jects and in the horizon of future products
and business opportunities, I shall examine
how these changes are connected to changes
in the expertise in 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 the expertise in
the signal transmission engineering. Wrist-
care marked a rupture in the expertise need-
ed in the product development in the com-
munity of practitioners. While the existing
kinds of engineering knowledge were need-
ed for Wristcare, it also increasingly required
knowledge in physiological monitoring and
technological expertise related to various
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sensors and data-modeling. This new knowl-
edge was not readily possessed by the engi-
neers. Still, in the period of 1993-1997 the
novel ways of using existing expertise in sig-
nal transmission, e.g. combining the device
with a cellular phone, occupied the most im-
portant place in the imagined future applica-
tions of Wristcare. In addition, there were
still two other products beside Wristcare.

The second rupture in the required exper-
tise of the developers emerged in 1997-1999.
Upon completion of the Wristcare other pro-
jects were gradually dropped. At the same
time, Wristcare faced a number of problems
in the user practices. These problems partly
concerned signal transmission expertise, but
most problems were related to monitoring
and to poor considerations of how the de-
vices fitted into practices of use. IST was
forced to create new solutions and improve-
ments to Wristcare and its support infrastruc-
ture, such as monitoring programs. Despite
these difficulties, Wristcare widened the de-
signers’ horizon for further product and busi-
ness opportunities with the same core-tech-
nology. Again, as with the other ongoing
projects, the horizons for future product and
business opportunities were partly based on
novel transmission solutions; e.g. combining
a number of devices to form a system for
sheltered housing and creating door-detec-
tors for those suffering from dementia. At the
same time, other applications such as the de-
velopment of products for the special needs
of epileptics and diabetics required improv-
ing and altering the monitoring functions
(Business plan, 1997, 1998).

During 2000-2001 IST took further steps
towards monitoring and user-friendliness.

The creation of “activity level” and “active-
monitoring” wrist-devices and software
since 1998 had important implications for
the required expertise. By 2001 these fea-
tures had developed further, and what the
company now called “activity curve® be-
came a core feature in comparisons of
Wristcare with more established monitoring
devices such as Polysomniography and
Actiwatch. Previously, IST had not consid-
ered attempts at medical approvals to be
within their reach, but these new paths in
product development made that goal realis-
tic. This promoted the company’s engage-
ment in physiological monitoring with the
expertise it required and the business oppor-
tunities it provided. The development was
accentuated by the horizon of business op-
portunities in niche products in technologies
for well-being which further emphasized the
competencies in monitoring and in under-
standing the targeted markets and user acti-
vities.

However, alongside the ever-rising expec-
tations, the company’s expertise faced a sig-
nificant challenge in attempting to make the
core technology sufficiently reliable and the
organization able to bring the second gener-
ation device to the markets with already
passed deadlines. From the perspective of
the new personnel hired by the company, the
developers’ knowledge of signal transmis-
sion expertise had lagged behind the ex-
tremely rapid phase of development in other
industries of signal transmission, in available
components and programming languages.
(interviews with the manager of R&D,
14.11.2000; meeting observations in 2000).
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Figure 3. 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 mainained in

Product and business projects

Product design at
Nokia and Sostel
1978-1992

3-10 engineers lead-
ing independent proj-
ects

- Signal transmission
engineering, particu-
larly related to various
alarm system

- Safety phones, robot phones, residential
alarm systems

- Patenting, marketing, and early commer-
cialization of products

- Selling the projects to investors and other
companies

Product design at
IST, 1993-1997

3-5 engineers doing
research on monitor-
ing and signal trans-
mission

Asin 1980°s +

- monitoring of physical
condition, sensors and
technics

- Exploratory research and R & D for four
products in different application domains

- Patenting and marketing to gain funding for
the concepts

Product design at
IST, 1997-1999

6-8 engineers and
salespersons devel-
oping a new product

Asin 1993-1997 +

- Understanding and
designing for the envi-
ronment of the elderly
users

- 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

Product design at
IST, 1999-2001
10-15 engineers and
salespersons aiming

As in 1997-1999 +

- internationalization of
sales and heightened
technological standards

for international mar-
kets

- 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

To sum up the developments (see fig. 4), 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 basically two versions of the
Wristcare system. From the Nokia and Sostel
period there has been a “funnel in the “ap-
plication domain” during the IST years. The
previous wide range telecommunication
know-how turned into a deeper but more re-
stricted knowledge related to the particular
product that integrated transmission and
monitoring technologies. The horizon of
business and product opportunities was
changed, first from various signal alarm so-
lutions to safety devices and then further to
various applications of Wristcare in new ap-

plication domains. Throughout this change
process the scope of potential business and
the amount of potential applications kept
growing.

Most importantly, during this change in
products, application domains and horizon
of business and product opportunities, the re-
quired expertise went through two major
qualitative transformations. The relative im-
portance of expertise in signal transmission
engineering declined dramatically compared
with the required expertise in physiological
monitoring and in the understanding of the
use-contexts. This change was most pro-
found in regard to the horizon of business
and product opportunities.
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prospects depend on new acquired expertise.

Figure 4 The development of the IST R & D in terms of product and business projects, the horizon
of business and product opportunities and the required expertise. We see a narrowing of applica-
tion domains and of the relative importance of the original signal transmission expertise. There are
two major ruptures in the required expertise imposed by the Wristcare product. Expanded future

1990 the funnel

Domain of applications,

1. Rupture in requi-
red expertise: need
to understand phy-
siological monito-
ring. 1993

The area of ex-
pertise in pro-
ducts that requi-
res signal trans-
mission enginee-
ring, the original
expertise of IST

2. Rupture in
required exper-
tise: need to
understand the
environments of
use 1997

2001

The horizon of business and product opportunities

4.2. Towards an activity theoretical

interpretation of the development of
R&D

The intermediary concepts provided a way
to abstract some key developments from the
complexity of the product development. The
intermediary analysis can be interpreted in
activity theoretical terms by connecting with
the changes that occurred in the subjects, ob-

jects, mediational means, community and
collective motive. On the one hand, the
changes in the application domain and in the
horizon of possible future products were
changes in the object(s) of activity. On the
other hand, this change was connected to the
expertise and, thus, to the material and con-
ceptual means of the developers as well as to
the changes in the work community. Con-
tinuities in the systemic changes of these el-
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ements provide clues to how the underlying
collective motive changed during the
process.”

The work in the Nokia-Sostel period is
characterized best as using and extending the
engineering expertise of the members to var-
ious technical problems of signal transmis-
sion, creating new products as applications
of their expertise and moving them towards
commercialization. This professional activi-
ty was promoted in various projects in a
number of different companies. The actions
of the members were closely tied to their
education, careers, and professional identity.
The core of the acquired motive resided in
their professional capability while its partic-
ular product-applications in a sense were
secondary. They participated in the activity
of signal transmission engineering in the
area of residential security.

While pursuing the long-term practical
work in a local work community of IST, the
project developers’ actions increasingly fo-
cussed on a particular product. Out of this, a
new layer of collective motive gradually
emerged in the local community of work.
The engineers’ expertise and self-identity
were no longer restricted to signal transmis-
sion. They were increasingly preoccupied by
other critical aspects for the success of their
new product. These included, as mentioned,
work and expertise in monitoring technolo-
gies, understanding physiological condi-

7 The object and motive of an activity cannot be direct-
ly deduced from any empirical material. The major ways
to infer them are participants’ retrospective and prospec-
tive accounts as well as tracing the continuities in the ac-
tions of the participants (Foot, 2002). Both these ways
pose serious problems of presentation in the format of an
article since they require plenty of space. I resorted to a
“monological” description of actions without interview
clips in this paper since the clips would have to be highly
selective. Such a selection would leave less room for the
reader to question my analysis than an equally long de-
scription of the process does (cf. the argumentation in
Foot’s article relying on data-exerpts with her more con-
cise analysis in her dissertation (Foot, 1999, 2002).

tions, user-interface design and understand-
ing of users’ work.

Here I see the rise of a new (local) system
of activity that began to have obduracy
around 1998-1999. While some aspects of
this emerging activity naturally resemble
those prevailing in the industry,8 it also has
some particular characteristics. The partici-
pants had a widely shared imaginary and a
sense of reason for doing the job. They all re-
ported that they believed that this technology
will “make it big”, and they wanted to be
part of the project of making it so. Several
participants explicated that they saw Wrist-
care as their first truly special change, or, the
last one before retirement (interview rounds
with the whole personnel, 1999, 2000). They
identified themselves with the technology
explicitly as well as implicitly. None of them
pointed out any other interest for their par-
ticipation than business and engineering.
The care of the elderly was seen as a field of
business. These motivational dynamics high-
light the importance of the connections be-
tween the transformation of the products and
expertise. These changes are part of impor-
tant transitions in the whole community of
practice. In the following I shall draw further
implications from these findings.

8 The community had a certain working style of regular
and heroically long after-hours efforts. It had a settled di-
vision of labor by primary expertise and projects but
blurred responsibilities because of frequent re-assign-
ments to the most urgent projects and of “firefighting* that
ranging from bug-fixing in user sites to joint efforts in a
production series. All these may be regarded as typical of
small high-tech companies seeking rapid growth.

—b—

75



Outlines-2002-1.gxd 17-06-2002 13:29 Side 76$

Sampsa Hyysalo: Transforming the Object in Product Design

5. Considerations for practice
and theory

5.1. Explanations for practical con-
cerns: to create expertise and identity
takes time

The above elaborations have put us in a po-
sition to shed more light on the questions I
raised at the end of section 3. The first ques-
tion was why the development process of
Wristcare has taken 10 years from having the
idea to a state where the product can be
called an innovation, that is, be recognized
as a novelty that is important in the sense of
being practically useful (Miettinen, 1996). In
practice this means a stage where users re-
gard the product as working and useful and
where the product has established a market
that has begun to make the cost-benefit ratio
brake even. Research supports the accepted
wisdom that genuinely innovative products
take plenty of time (10 years not yet being
particularly long), precisely because of the
unexpected hindrances and the time it takes
to prepare the product for being genuinely
useful (cf. Miettinen, Lehenkari et al., 1999;
Van de Ven, 1999; Hasu, 2001). However, it
has also been claimed that the development
cycles have intensified and the development
times radically shortened in the IT-industry
(cf. Ulrich and Eppinger, 1995).

The above analysis allows us to specify
some of the reasons and dynamics that have
slowed the research and development pro-
cess for Wristcare. When we look at the de-
velopment of expertise, we notice that there
have been two ruptures and additions to the
original expertise of the developers, namely
knowledge of physical monitoring and un-
derstanding of user-environments. Lack of
funds prevented IST from acquiring this
competence from the outside. Only in the be-
ginning could it afford to buy some of the

monitoring expertise from external consul-
tancies: VTT, marketing analysis from SAI
and HUT, and a design project from Uiah
(see Hyysalo, forthcoming, for more details).
Likewise, only after the company growth in
2000 could it hire people with a background
in medical engineering.

Even with improved funding, the learning
challenge would have been considerable and
time consuming. Learning about physical
monitoring and the user-environments was
not just about learning facts, know-how and
skills about these domains, but also learning
about the contexts, e.g., the norms, values
and standards of physical monitoring asso-
ciated with the medical profession. In the
terminology of Gregory Bateson’s well
known taxonomy, the learning challenge was
not only restricted to first order learning, but
it was significantly about second order learn-
ing (Bateson, 2000, 279-309). Finally, the ef-
forts at second order learning had to do with
change in the collective motive and the de-
velopers work identity: The learning neces-
sary to master the new areas of expertise un-
der severe time pressures contradicted the at-
tempts to maintain the previous expertise.
This also leads us to an answer of the second
question on why a more user-centered prod-
uct design took so long to be established? It
not only required will and skill, but time, ef-
fort and organizing while resources for es-
tablishing them were constantly challenged
and de-prioritized by all other projects the
company was struggling with. The increase
in personnel, the clarified division of labour,
and the scheduling of R & D projects since
2001 have become a potential ground for
more focused and explicit efforts.

The preceeding analysis also gives some
explanation of the difficulties in accomplish-
ing a secure and reliable monitoring, an issue
IST intended to have solved by 1996. It is
evident that there was a gap between the
originally expected expertise and what was
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actually required to make the devices work.
This “gap”, in other words what the continu-
ing transformation of the object required
from the subjects, also marks the extent to
which exploring and learning had to occur
during the innovation process in order to fill
the gap. The changes in the initial and later
understandings of what is involved in con-
structing the device, created an internal con-
tradiction between the early solutions, al-
ready materialized in the artifact, and the
currently desired solutions. A similar dynam-
ics prevailed along with other aspects of the
organizational transformation in 2001.
While a number of different projects and un-
predictable “fire-fighting” actions demanded
time from one another in a very tense man-
ner, the engineers at IST managed to create a
way of coping with all the pressure and com-
plexity. Even though they viewed it as a
crazy way of doing things, it had become the
way in which the emerging local system of
activity had worked and the manner in which
the engineers could manage to deal with the
multiplicity of complex objects in the many
simultaneous projects. The organizational
transformation re-shuffled expertise and re-
sponsibilities, and, as with any new attempt,
produced for a start poorer results for coping
with the tense situation in the product devel-
opment. As Bateson pointed out, even an at-
tempt to resolve contradictory demands be-
tween two or more conflicting second level
learning contexts by changing the construc-
tion of the character of the learner is poten-
tially dangerous for the integrity of the sub-
ject. He termed this Learning 3 and saw it as
a rare phenomenon in human individuals,
but did not address the question about trans-
formation of collectives. According to my
above analysis, the community of practition-
ers related to IST had gone through one ma-
jor motive transformation that allowed them
to continue to act and make sense of the con-
tradictory demands and standards in the do-

mains of expertise they came to operate in.
The re-organization again questioned the
structures created for this task and, thus, con-
tributed to ambivalence in regard to new and
old ways of organizing the R & D in IST.

5.2. The concepts of object and motive
revisited

In section 1, I outlined a strategy of analysis
that would allow the initial meta-theoretical
concepts to be reflected in light of the em-
pirical analysis. Since the data and the meta-
theoretical concepts of motive and object
both can be interpreted in various ways, this
reflection should address the relation be-
tween the initial concepts, their interpreta-
tions in other related cases, and the data
analysis presented here. In section 2, I intro-
duced Leontjev’s model of activity in which
the motive corresponds with the object of ac-
tivity. Both are referred to in the singular,
meaning that they form a complex in which
the collective motive animates the transfor-
mation of the joint object towards outcomes.
Empirical studies in activity theory on sci-
ence and technology show that both the ob-
ject and the motive turn out to involve a
complex combination of different elements
(Christiansen, 1996; Engestrom and Esca-
lante, 1996; Holland and Reeves, 1996;
Miettinen, 1998; Hasu, 2001; Saari and
Miettinen, 2001; Foot, 2002; Saari, forth-
coming). This has resulted in different ways
of using the established concepts as well as
new concepts, and at least a seeming confu-
sion over the relations between them. To
clarity, rather than add to the confusion, I
start with Leontjev’s “orthodox” model and
work through its major implications and
modifications, first in regard to the concept
of object and then in regard to the concept of
motive.

When the object of activity is understood
in the singular, the specific objects trans-
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formed in the activity, in fact, become subor-
dinate objects at the level of actions (i.e., ob-
jects of temporally and spatially limited
goals) which are arched over and integrated
by the overall object of the collective activi-
ty. As I outlined in section 2, this schematic
model leaves the impression that the relations
between the subordinate objects and the over-
arching object are distant, as the overarching
object is highly stable and consistent while
the subordinate objects are transitory and
spatio-temporally limited. Intuitively, such a
scheme proposes that subordinate objects
have little impact on the overall object, or
that such an effect has to be highly mediated.
To enable more sensitivity to changes in the
overall object of activity, I initially adopted
the model that Miettinen and Saari developed
in their studies of scientific research. They
propose that the specific objects transformed
in the activity are organized as “application
objects”, i.e. intermediary wholes spanning
significant time periods and collective efforts
(Miettinen, 1998; Saari and Miettinen, 2001;
Saari, forthcoming). Resistance in the real-
ization of application objects may then also
question and re-shape the overall object of
the activity. The case of the IST product de-
velopment supports this kind of view of ob-
jects in a rapidly changing product develop-
ment work. The efforts in IST were organized
around fairly long-standing projects which
were relatively independent and had indefi-
nite end-point. Their success and the prob-
lems they faced had a significant impact on
the shape of the overall activity. 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
about a primacy between the objects and call
the intermediary, integrative wholes “project
objects” since that is also a more applicable
term in fields other than science.

The idea about project objects entails that
we must raise the question whether a collec-
tive, integrative object was accomplished in
the activity under study. In this respect the
object resembles the notion of an expansive
learning cycle Engestrom introduced in late
1980’s. Built into this notion is the develop-
mental potential of expansion which is a
valuable insight. However, as most people
familiar with Engestrom’s work will know,
he constantly questions and warns against
assuming expansion when the cycles might
also be stationary, decreasing or dispersing.
The notion of an integrative object is simi-
larly laden with the potential to expand
(Engestrom, 1987). The very possibility of
expansion conveys that a full integration of
subordinate objects has not always — or in a
strict interpretation ever — fully taken place.
This is also highlighted in the empirical stud-
ies on the expansion of objects (e.g., Hasu,
2001). The skepticism against the assump-
tion of finding an overarching object may
also be backed by other disciplines in studies
of technology. Callon pointed out that in the
production of technology the social forma-
tions, or actor-networks as he calls them,
range from ill-defined and fluctuating to sta-
bilized and calculable with well-formed ob-
jectives (Callon, 1991). The integration and
stability of social formations should rather
be treated as an accomplishment than a the-
oretical presupposition (Latour, 1987,
Suchman, 1987; Callon, 1991; Latour, 1991;
Bijker and Law, 1992; Bijker, 1995). It
would be a mistake to analyze an emerging
collective in terms presuming that it is high-
ly stabilized, in other words, caution should
be exercised when inferring the presence of
an over-arching object from e.g. number of
project objects.

This discussion can be taken even further
with the concept of motive. If, as Leontjev
posits, the collective motive of an activity is
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presumed to be singular, the various forms of
heterogeneity and multi-voicedness are seen
to reside either 1) “below” the collective mo-
tive at the level of individual goals and ac-
tions, for example, as interpretations or “per-
spectives” of individuals or subgroups on the
motive (Holland and Reeves, 1996; Foot,
2002), 2) as strands within the collective mo-
tive (Saari and Miettinen, 2001; Saari, forth-
coming), 3) as contradictions within the ob-
ject carrying the motive (Engestrom, 1990a,
93), or 4) in between activities as in analyses
of network collaboration (Miettinen, 1998;
Lehenkari, 2001).

My case study provides grounds to ques-
tion whether these are the only alternatives.
As we recall, there was a shift in the motives
of the IST from a professional motive to a
more locally specified one. Based on the as-
sumption of a singular collective motive, one
might propose three “archetypical” interpre-
tations of this shift: A) There were two mo-
tives and, correspondingly, two activities
with a transitional period between them. B)
We saw the emergence of a local activity in
which previously independent goals were in-
tegrated around 1998. Or, c) the motive and
object of the activity integrated both the pro-
fessional and the local motivational strands
all along, but went through a radical refor-
mulation and change in their respective em-
phasis during the process. I find each of
these interpretations problematic as descrip-
tions of change. Interpretation b) treats the
early years of the company as if they took
place in a vacuum of a collective motive,
covered only by an “empty shell” and leav-
ing the analyst with an all-or-nothing option:
either there is a fully integrated whole or an
empty “shell covering the individual goals of
its participants” (Foot, 2002, 33). Interpre-
tation a) gives a blunt view of change and
continuity: motive 1, no motive 2 a interme-
diary period a motive 2, no motive 1. In this
respect interpretation c¢) is more sound since

it is obvious that, e.g., the strand of profes-
sional motive/goal will hardly ever vanish
from the activity. The problem with interpre-
tation c) is that it does not elaborate how mo-
tive 2 emerged from motive 1 because it as-
sumes these strands were integrated all along
within a single, motivational whole. An elab-
oration of ¢), or even an alternative explana-
tion, may be reached by abandoning the as-
sumption of a correlation between one col-
lective motive and activity and interpreting
that the emergence of the local activity
brought about a situation where two collec-
tive motives continued to animate an activi-
ty without (at least so far) being integrated
(cf. Foot, 2002, 33). Whether they should be
treated as facets of the same motive or as co-
present separate motives is then left to the
empirical materials.

In the IST case, a separation between the
two motives is called for by their qualitative
difference in the structurally different rypes
of activity they animate. The emerging local
motive unifies multiple domains of expertise
in a single, local community organized
around a particular new technology. The pre-
viously dominating professional motive is
restricted to a single professional field and
yet was radically more trans-local since it
animates actions in numerous different com-
panies and institutions and is relatively inde-
pendent of any single set of projects or ap-
plications. Such qualitative differences in
motives and activities are by no means a
novel finding. There seems to be variations
among activity theory scholars in what con-
stitutes an activity and its motive ranging
from, e.g., Leontjev’s model in section 2 to
his passing remarks on the activity and mo-
tive of an individual (Leontjev, 1978), on-
wards to motives of historically formed, lo-
cal activity systems (Engestrom, 1987) to,
e.g., professional motives (Chaiklin, Hede-
gaard et al., 1999). Rather than engaging in a
scholastic debate about what “the” right in-
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terpretation is, I prefer to question whether
these differences reflect something real and
vital in the reality analyzed.

Already Leontjev noted that an action
may simultaneously serve multiple motives
(Kaptelinin 1996, 58). He also saw that a
personality develops as a result of participat-
ing in a number of activities during one’s life
(Leontjev, 1978; cf. Valsiner, 1998). The
theme of “polymotivation” is, thus, a central
issue in understanding the determination and
formation of action and subjects. As activity
theory has moved from a psychologically
oriented study of individuals to collective
agents (Kaptelinin, 1996, 57), a viable ques-
tion becomes whether collective activities
should be assumed and analyzed as mono-
motivated or whether it would make sense to
address their motives as a complex of sepa-
rate strands.

Potential conceptual benefits from regard-
ing an activity as poly-motivated may be
highlighted with the Miettinen’s concept of a
dual object that I introduced in sections 2.2
and 5.2. Miettinen characterizes scientific
objects as epistemic objects from the point of
view of a scientific interest and as having a
certain use-value as outcomes for non-scien-
tific venues. While it is clear that scientific
objects do carry such dual meanings, con-
ceptual linking use-value only with non-sci-
entific venues (non-scientific activities) may
conflate issues somewhat misleadingly be-
cause it attributes dimensions to objects with
corresponding activities. The idea of poly-
motivation might be used to re-conceptual-
ize that scientific objects and actions should
instantiate two different collective motives
both present in scientific work. The first mo-
tive has to do with the development of ex-
pertise, the intricasy of the objects studied,
and the vages and prestige gathered in scien-
tific practice. The second motive has to do
with the application of the results in other so-
cietal practices. Both these motives have a

use-value as well as an exchange value di-
mension, and neither of them has a monop-
oly on the epistemic interest in the objects
under transformation. The use-values, ex-
change values and the epistemic interest are,
however, likely to be radically different in
the two venues. But while both conceptual-
izations say essentially the same about the
empirical findings, the two-motives-one-ac-
tivity-model avoids the misleading attribu-
tion of epistemic and use-value dimensions
to separate activities (or at least to separate
dimensions of the same activity).

6. Conclusions

The aim of this paper was to explore how an
activity theoretical orientation and especially
the concepts of object and motive would in-
form the analysis of a long-standing product
design effort. The major benefits from activ-
ity theory consisted in enabling a systemic
analysis that could integrate the contingent
incidents with more continuous lines of
transformation stemming from both the ob-
jects and the subjects. This helped to clarify
the structure of the learning challenges in-
volved in the Wristcare innovation process.
The case-analysis could also be used to re-
flect back on the meta-theoretical concepts
and their interpretations in empirical studies.
The IST case study argues for a greater sen-
sitivity to the nature of motives and objects
in activities. 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 de-
sign or scientific research feature rapid
changes in the objects, in projects as well as
in the social organization of activity. Inter-
mediary concepts between activity and ac-
tion such as “project objects” and “‘strand of
motive” may prove useful in accounting for
the less-than activity level continuities and
for the dynamics of change in such less-sta-
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bilized activities. In a similar vein, the “poly-
motivation” and inter-animation of heteroge-
neous imaginaries in action and collective
activities should be considered as an analyt-
ical possibility.
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