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Abstract
In  the  multifocal  innovation  model,  technology 

development and innovation is understood to occur in a  
field  of  social  practices,  where different  communities  of  
practice generate local systems of meaning. A challenge in  
managing  innovation  processes  in  such  diversified  and  
heterogeneous landscapes is that the realization of latent  
innovation  opportunities  in  one  social  practice  often 
requires adjustments and change in other social practices  
and in their systems of meaning. This paper describes four  
different  ways  in  which  local  meaning  systems  can  be  
coupled  to  allow development.  In  the  multifocal  model,  
innovations  become  realized  when  social  practices  
change. The management of meaning system boundaries,  
therefore,  is  a  critical  task  for  innovation  management  
when a multifocal view on innovation is adopted.

1. Introduction 

During the last two decades, it has been widely noted 
that  innovation  and  knowledge  creation  does  not  occur 
only  inside  individual  firms.  In  practice,  innovations 
emerge  in  a  complex  iterative  process  where 
communication,  learning,  and  social  interaction  play 
important  roles.  Already  Carter  and  Williams  [4],  and 
Allen and Cohen  [5,6] observed that external  knowledge 
flows are critical in the innovation process. Rogers  [7], in 
turn, noted that communication among users is necessary 
for  the  diffusion  of  innovations.  Lundvall  [8],  Freeman 
[9] and others  highlighted  the point  that  innovation is  a 
highly  interactive  and  non-linear  process,  whereas  von 
Hippel  [10,11] emphasized  that  users  and  other 
stakeholders often play an important role in the process of 
innovation by modifying and improving products. Nonaka 
[12],  Dougherty  [13],  and  others  [14] noted  that 
internalization  of  customer  and  market  knowledge  is 
critical for successful product creation.

Although  innovation  is  still  often  studied  from  an 
organizational and product development point of view, it is 
now  well  understood  that  the  traditional  manufacturer-
centric  view on  innovation  does  not  accurately  describe 
innovation processes [10,11]. Innovations are developed in 
organizational  and  social  networks  [15],  where  social 
learning is important  [16-23], where the characteristics of 
innovation are articulated among multiple stakeholders and 
across  heterogeneous  groups  [24-32],  and  where 
innovations can be co-constructed in spaces of interaction 
and meaning creation  [2]. Studies on social shaping and 
domestication  of  technological  innovations  have  also 

dislocated   innovation from its  traditional  organizational 
locus,  extensively  documenting  the  point  that  users  are 
often  key  drivers  in  the  innovation  process  [33]. 
Researchers  in  the  actor-network  paradigm  [34,35], 
distributed  and  situated  cognition  [36,37],  socio-cultural 
cognition [38-41] as well as research on boundary objects 
and  boundary  infrastructures  [42-44] have  shown  how 
human and non-human actors  often play complementary 
and  dynamically  changing  roles  in  the  innovation  and 
problem-solving  process,  thus  implicitly  redefining  the 
traditional  “artifact  centric”  model  of  innovation  and 
illustrating  the  socio-technically  networked  nature  of 
innovation processes. Research on agricultural innovation 
[45] and internet-related innovations  [46] has emphasized 
the importance  of  parallel  creative processes  in  multiple 
stakeholder  groups in the realization of latent innovative 
opportunities,  essentially  distributing  the  focus  of 
innovation to a field of mutually evolving social practices.

2. The multifocal innovation model 
In the multifocal innovation model of Tuomi [46], the 

interdependences,  interests,  and  tensions  among  social 
activity systems and related communities of practice define 
constraints and drivers for the articulation of the meaning 
of technological opportunities. When a new technological 
opportunity  emerges,  people  engaged  in  different  social 
practices  try  and  figure  out  how  the  latent  opportunity 
could meaningfully be integrated into the social practices 
of  the  community.  The  potential  users  construct  the 
meaning of the latent opportunity using the local system of 
meanings as a starting point. If the users are successful in 
“reinventing”  the  technical  opportunity,  i.e.,  what  its 
pragmatic meaning is in the context of the present social 
practice,  the latent innovation becomes real. This step of 
“reinventing,”  therefore,  is  the  step  that  actually 
“produces” the innovation, in a form that can subsequently 
be  registered  in  historical  and  economic  accounts  of 
innovations and technical progress.

The  multifocal  model  dislocates  the  conventional 
organization-centric model of innovation, puts the locus of 
innovation to “downstream,” and describes the evolution 
of  innovative  artifacts  as  structural  drift  in  a  field  of 
diversified social practices and their heterogeneous stocks 
of knowledge. It starts from the historical observation that 
socially and economically important innovations are often 
invented several times before they eventually start to have 
real  impact.  In  addition,  the  model  starts  from  the 
assumption  that  parallel  discovery  dominates  in  socio-
economically important innovations. This implies a rather 
radical redefinition of the traditional firm-focused view on 
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innovation.  In  essence,  as  a  first  approximation,  the 
multifocal  model  reverses  the  linear  model  of 
innovation claiming that the bottlenecks of innovation 
can rarely be found from inside an organization, and 
that a critical task for innovation management is about 
managing  and facilitating social  learning,  knowledge 
creation,  and  change  processes  in  “downstream” 
activity systems and communities. As key innovation 
processes  do  not  occur  inside  organizational 
boundaries, the adoption of the multifocal model also 
leads  to  new  models  of  coordination,  control,  and 
division of labor, thus requiring that we rewrite some 
basic concepts of organization and management theory.

In  the multifocal  model,  innovations become real 
when  they  change  social  practice  and  when  they 
become embedded in the activities of the community in 
question. The “same” innovative technological artifact 
can  simultaneously be  used  in  many different  social 
practices and it can have multiple different user groups 
[46].  For  example,  the  user  groups  of  a  medical 
diagnostic  system  could  include  hospital 
administrators,  physicians,  nurses,  maintenance 
engineers,  patients,  equipment  manufacturers  and 
distributors, insurance firms, and educators. Similarly, 
the users  of  innovative  technical  artifacts,  such  as  a 
mobile phone, adopt the capabilities of novel artifacts 
in  many  different  social  practices,  where  different 
functionalities  and  features  become  salient  and 
meaningful.  In  the  multifocal  model,  “users,” 
therefore,  become  redefined  as  socially  embedded 
practitioners in a complex system of social division of 
labor, and they cannot anymore be represented simply 
as  the  “consumers”  of  manufacturer-developed 
innovations.  Manufacturers,  in  turn,  become 
interpreted  as  only  one  special  case  of  “innovation 
users”  among  the  various  stakeholder  groups. 
Consumption,  itself,  becomes  reinterpreted  as  active 
productive use of outputs and products created in other 
social  practices.  In  economic  terms,  consumption 
becomes reinterpreted as intermediate production and 
circulation  in  a  continuously  evolving  system  of 
technology-mediated practices [47].

The  multifocal  model  implies  that  technology 
trajectories are generated in a field of social interests. 
In some special cases, when one dominant user group 
defines the present uses of the “product,” this complex 
field  of  interactions  can  be  reduced  into  a  simple 
bipolar network of “producers” and “consumers.” This 
dyadic  model  characterizes  many  mass-produced 
“consumer  goods”  that  are  used  in  common cultural 

practices,  where  the  “user”  may  relatively  easily  be 
represented  as  a  generalized  category  with  relatively 
homogeneous  characteristics.  In  general,  however, 
many different  user groups exist simultaneously,  and 
the  evolution  of  the  innovation  is  shaped  in  a 
potentially  complex  field  of  social  forces,  driven  by 
different groups at different times.

The multifocal model means that the capabilities of 
“downstream”  communities  are  critical  for  the 
realization  of  latent  innovation  opportunities.  It  also 
means  that  technology  development  trajectories  are 
formed  in  an  essentially  political  process,  where 
different  stakeholders  try  and  define  how  the  latent 
opportunity  could  be  made  real  within  their  own 
horizon  of  meaning,  and  where  the  co-evolution  of 
multiple potentially incompatible interpretations of the 
practical meaning are negotiated.

3. The problem of boundaries 

During  the  last  decade,  organization  theory  has 
moved beyond the traditional boundaries of the theory 
of the firm, noting that the knowledge-based theories 
of the firm require analysis of the social infrastructure 
that creates and maintains knowledge in organizations. 
Organizations are not homogeneous systems of activity 
or  meaning.   Furthermore,  in  the  knowledge-based 
view, organizational activity and knowledge processes 
are  embedded  in  larger  social  systems,  and  linked 
beyond formal organizational boundaries,  making the 
traditional  distinction  between  inside  and  outside 
problematic.

In recent organizational research it has been noted 
that  organizations  have  to  manage  heterogeneous 
systems  of  meaning  and  associated  groups  and 
communities.  It  has  also  been  noted  that  different 
communities  interact  using  boundary  objects  and 
boundary  infrastructures.  For  example,  Boland  and 
Tenkasi [29] proposed  several mechanisms that could 
be  implemented  using  electronic  communication 
systems,  and  Carlile  [30] argued  that  the boundaries 
between  heterogeneous  groups  consist  of  syntactic, 
semantic, and pragmatic layers.

Whereas Boland and Tenkasi built their analysis on 
an  essentially  hermeneutic  and  phenomenological 
epistemology,  Carlile used the traditional information 
theory  as  a  starting  point.  An  important  difference 
between  these  approaches  is  that  the  information 
theoretic  model  of  communication  assumes  a  shared 
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reality,  whereas  phenomenological  models start  from 
the assumption that information can not be conveyed in 
any simple sense from a sender to a recipient. In the 
phenomenological  analysis,  the  interpretation  of 
information  requires  tacit  meaning  that  remains 
unarticulated  when  knowledge  is  made  focal.  The 
"recipient,"  therefore,  has  to  reconstruct  meaning  of 
communications, and as these reconstruction processes 
use different local meaning systems, it is not possible, 
in general, to "move information" over communication 
channels.

One way to conceptualize communications is based 
on  the  autopoietic  systems  theory,  developed  by 
Maturana and Varela  [48,49] to explain the nature of 
biological  systems.  In  autopoietic  theory,  biological 
and living systems  are  special  because  they produce 
and  reproduce  those  elements  that  define  them  as 
systems.  Living  systems,  in  other  words,  are  self-
producing  systems.  The  simplest  living  systems  are 
mono-cellular units that interact across their boundary 
metabolically.  When  mono-cellular  systems  couple 
their self-producing processes with the self-producing 
processes  of  other  mono-cellular  systems  through 
recurrent  interactions,  they  can  form  “second-order 
units.”  This,  in  turn,  opens  up  qualitatively  new 
domains  of  interaction  for  the  multicellular  unit.  A 
special case of such a multicellular organization is the 
development  of  systems  with  neuronal  subsystems. 
Communication,  according  to  Maturana  and  Varela, 
emerges  when  second-order  systems  couple  their 
evolution, forming “third-order units,” also known as 
social systems.

In the autopoietic theory,  communication is based 
on historical co-evolution of structures of second-order 
systems. Communication, in other words, is impossible 
between units that do not have shared developmental 
histories. Without shared developmental history of the 
structures  that  allow  second-order  systems  to  make 
mutually coherent distinctions, signals generated in the 
environment can only be perturbations for a system.

Communication is defined in the autopoietic theory 
as  coordination  of  behavior  at  the  social  level. 
Communication, therefore,  includes,  for example,  the 
various  chemical  and  material  coordination 
mechanisms used by social insects. Linguistic domain, 
in turn,  emerges  as a special class of communicative 
phenomena,  when  communicative  behavior  is 
ontogenetic, in other words, learned during the history 
of the unit in question.

Autopoietic  theory  builds  a  model  of 
communication from bottom up, starting from the basic 
characteristics of living systems. It therefore naturally 
leads to a coherent view that includes living, cognitive, 
and  meaning  systems.  As  its  starting  point  is 
biological, it leads to considerably different model of 
communication  than  information  theory,  which  was 
devised  to  model  mechanical  and  artificial  signaling 
systems, to be used by humans. At the same time, the 
systems theoretic view implies that all self-producing 
systems have to produce boundaries that maintain the 
autonomy of the system.

In  the  autopoietic  context,  traditional  information 
and  knowledge  transfer  models  are  conceptually 
flawed.  The  question  on  how local  meaning  system 
boundaries  can  be  crossed  can  not  be  reduced  to 
problem of noise reduction,  or  for  example,  channel 
bandwidth. Instead, it becomes a problem of creating 
processes  and  mechanisms  that  couple  independent 
meaning systems and their development.

In the next section, I shall briefly describe different 
types  of  settings  where  heterogeneous  systems  of 
meaning exist.

4. Heterogeneity as a developmental 
phenomenon 

In  social  systems,  heterogeneity  emerges  through 
phylogenetic,  socio-cultural  and  ontogenetic 
development  [38]. The development of society occurs 
through increasing division of labor and specialization 
of  social  practices.  By  definition,  heterogeneity  can 
only  be  observed  as  a  difference  between 
homogeneous  units  of  analysis.  Homogeneity  is 
expressed  in  society  as  specialized  professions, 
disciplines, organizational functions, and, for example, 
communities of practice.

As homogeneity and heterogeneity are generated in 
a  developmental  process,  time  is  an  important 
parameter in distinguishing different types of units. In 
one extreme,  homogeneous units  are formed through 
extended  historical  processes  that  embed  the  unit  in 
complex ways to its environment. In such as case, we 
can talk about “insitutionalized” structures.  Examples 
include  professions  and  their  expressions  as 
organizational “functions.”

At  the  other  extreme,  homogeneity  is  highly 
transient. Such homogeneous settings can be described, 
for example, as knowledge-creation ba's.1 Somewhere 
1 One should note that Nonaka and his colleagues have used 

somewhat different interpretations of the concept of ba in the 

3



in the middle are stable social  practices that can, for 
example, be described as communities of practice.

Heterogeneity,  therefore,  exists  as  a  social  level 
phenomenon,  as  a  difference   among  homogeneous 
units  of  analysis.  It  is,  however,  also  possible  to 
organize  such  a  heterogeneity.  This,  indeed,  is  what 
organizations  do.  At  the  “institutional  level”  they 
organize processes that link standardized activities. At 
a more transient but still stable level, they form cross 
functional teams. In the most transient level, they set 
up spaces for random interaction, with the assumption 
that new knowledge is created in creative abrasion and 
fusion of meaning horizons.

The  possibilities  for  organizing  heterogeneous 
structures  depends on those developmental  processes 
that generate homogeneity. In the next section, I shall 
describe  four  basic  mechanisms  that  can  be  used  to 
manage  interactions  across  homogeneous  meaning 
systems.

4. Boundary management mechanisms 
4.1. Transactions
 

In  the  modern  society,  boundary-crossing 
interactions  are  often  managed  using  transactions. 
Transactions are here defined as point-wise history-less 
events. The prototypical transaction boundary object is 
money. It can be used to couple independent meaning 
systems  in  a  way  that  makes  the  local  meaning 
structures invisible. The transacting parties, therefore, 
do not need to “know” anything about the other party. 
This  also  means  that  both  systems  can  evolve  their 
structures  with  great  flexibility.  As  economic 
transactions fix only one of the degrees or freedom in 
the development of the system, system development is 
little  constrained  by  developments  in  interdependent 
systems.

Pure transactions are rare, and social infrastructure 
is,  in  fact,  required  to  actually  make  transactions 
possible.  Transactions  are often best  understood as a 
signaling system that accompanies more material and 
structural  couplings  between systems.  In  principle,  it 
is, however, also possible to operate in the “world of 
money” without any reference to the outside world.

last years. This is because Nonaka's starting point was his SECI 
model, where knowledge combination occurs across 
heterogeneous units [1]. Here we interpret the concept of ba in a 
phenomenological context, as originally developed by Nishida 
[3], and closer to Nonaka's more recent work [2].

4.2. Object-mediated coordination
Transactions  are  not  very  useful  for  knowledge-

intensive coordination as they,  by definition,  lose all 
history and create an impermeable barrier between the 
transacting units. A richer coupling can be built using 
boundary objects. According to Bowker and Star [42], 
boundary  objects  are  those  objects  that  both  inhabit 
several  communities  of  practice  and  satisfy  the 
informational  requirements  of  each  of  them.  Using 
Bijker's [50] term, they have “interpretative flexibility” 
that allows different  meaning systems to couple their 
actions  and  development,  at  the  same  time  having 
sufficient stability to couple the systems. 

4.3. Dialogue
The  third  mechanism  to  couple  independent 

systems of meaning is to use language. “Languaging” 
is defined in the autopoietic theory as self-referential 
coordination   that  occurs  at  the  level  of 
communication.  Due  to  the  referential  and  dynamic 
character  of  language,  it  is  possible  to  create  new 
concepts  and  references  that  can  link  independent 
systems of meaning. Language is also special as it can 
carry multiple meanings, as pointed out, for example, 
by  Bakhtin  [51].  As  ethical  theorists  of 
communication,  including  Buber  [52] and  Levinas 
[53],  have pointed out, human communication can be 
“double-sided”  with  each  communicative  act 
integrating  the  horizons  of  meaning  of  both 
communicative parties.

4.4. Political procedures

The third  alternative  to  managing  interactions  across 
incompatible meaning systems is by a political process. 
Political processes can vary from a simple totalitarian 
domination  to  democratic  processes  that  build  a 
common path for development. As Sen [54] noted, the 
democratic  process  does  not  require  building  of  a 
shared  view of  the  world  or  a  consensus.  It  simply 
requires that a procedure exists that can integrate the 
actions  of  social  sub-systems  with  incompatible 
systems  of  meanings.  Instead  of  a  boundary  object, 
political boundary management, therefore, is based on 
a shared process.

5. Summary
In   this  article,  I  have  developed  theoretical 

concepts  that  help  us  understand  how  heterogeneity 
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and incompatible systems of meaning can be integrated 
and  managed.  The  starting  point  was  the  multifocal 
innovation model, where the realization of innovation 
is understood as a change in social practice. This leads 
to the question on how the different meaning systems 
that  form  around  different  social  practices  can 
coordinate  and  couple  their  activities,  and  how  the 
different  boundary  management  mechanisms  enable 
and constrain the dynamics of development. Above, in 
the context of the developed theory,  we outlined four 
main  mechanisms,  transactions,  boundary  objects, 
dialogue, and political processes,  that can be used to 
cross  the  phenomenological  boundaries  that  create 
homogeneity and heterogeneity in social systems.

10. References 
[1] I.  Nonaka,  “A  dynamic  theory  of  organizational 

knowledge  creation,”  Organization Science,   vol.  5, 
1994, pp. 14-37.

[2] I.  Nonaka,  R.  Toyama,  and  T.  Hirata,  Managing 
Flow:  A  Process  Theory  of  the  Knowledge-Based 
Firm,  Houndmills, Basingstoke: Palgrave Macmillan, 
2008.

[3] R.  Carter,  The  Nothingness  Beyond  God:  An  
Introduction to the Philosophy of Nishida Kitaro,  St. 
Paul, MN: Paragon House, 1997.

[4] C.  Carter  and  B.  Williams,  “The  characteristics  of 
technically progressive  firms,”  Journal of  Industrial  
Economics,  vol. 7, 1959, pp. 87-104.

[5] T. Allen and S. Cohen, “Information flow in research 
and  development  laboratories,”  Administrative  
Science Quarterly,  vol. 14, 1969, pp. 12-19.

[6] T.  Allen,  Managing  the  Flow  of  Technology., 
Cambridge, MA: The MIT Press, 1977.

[7] E. Rogers,  Diffusion of Innovations: Fourth Edition, 
New York: The Free Press, 1995.

[8] B. Lundvall,  Product Innovation and User-Producer  
Interaction,  Aalborg: Aalborg University Press, 1985.

[9] C. Freeman,  The Economics of Industrial Innovation, 
Cambridge, Mass.: MIT Press, 1982.

[10] E.  Von Hippel,  “The  dominant  role  of  users  in  the 
scientific  instrument  innovation  process,”  Research 
Policy,  vol. 5, 1976, pp. 212-239.

[11] E.  Von  Hippel,  The  Sources  of  Innovation,   New 
York: Oxford University Press, 1988.

[12] I.  Nonaka,  “Speeding  organizational  information 
creation:  toward  middle-up-down  management,” 
Sloan Management Review, 1988, pp. 57-73.

[13] D.  Dougherty,  “Interpretive  barriers  to  successful 
product  innovation  in  large  firms,”  Organization 
Science,  vol. 3, 1992, pp. 179-202.

[14] S. Brown and K. Eisenhardt, “Product development: 
past research, present findings, and future directions,” 

Academy of Management Review,  vol. 20, 1995, pp. 
343-378.

[15] W. Powell and S. Grodal, “Networks of innovators,” 
The Oxford Handbook of Innovation, J. Fagerberg, D. 
Mowery,  and  R.  Nelson,  eds.,   Oxford:  Oxford 
University Press, 2004, pp. 56-85.

[16] D.  Schön,  The  Reflective  Practitioner,   New York: 
Basic Books, 1983.

[17] J. Brown and P. Duguid, “Organizational learning and 
communities  of  practice:  toward  a  unified  view  of 
working,  learning,  and  innovation,”  Organization 
Science,  vol. 2, 1991, pp. 40-57.

[18] J.  Brown  and  P.  Duguid,  “Knowledge  and 
organization:  a  social-practice  perspective,” 
Organization Science,  vol. 12, 2001, pp. 198-213.

[19] Y.  Engeström,  Learning  by  Expanding:  An  Activity 
Theoretical  Approach  to  Developmental  Work 
Research,  Helsinki: Orienta Konsultit, 1987.

[20] Y.  Engeström,  “Innovative  learning  in  work  teams: 
analyzing cycles  of knowledge creation in practice,” 
Perspectives  in  Activity  Theory,  Y.  Engeström,  R. 
Miettinen,  and  R.  Punamäki,  eds.,   Cambridge: 
Cambridge University Press, 1999, pp. 377-404.

[21] J. Lave and E. Wenger, Situated Learning: Legitimate 
Peripheral  Participation,   Cambridge:  Cambridge 
University Press, 1991.

[22] M.  Sawhney  and  E.  Prandelli,  “Communities  of 
creation: managing distributed innovation in turbulent 
markets,”  California  Management  Review,   vol.  42, 
2000, pp. 24-54.

[23] E.  Wenger,  R.  McDermott,  and  W.  Snyder, 
Cultivating  Communities  of  Practice,   Cambridge, 
MA: Harvard Business School Press, 2002.

[24] D.  Teece,  “Profiting  from technological  innovation: 
implications  for  integration,  collaboration,  licensing 
and public policy,”  Research Policy,  vol.  15, 1986, 
pp. 285-305.

[25] R. Henderson and K. Clark, “Architectural innovation: 
the reconfiguration of existing systems and the failure 
of  established  firms,”  Administrative  Science 
Quarterly,  vol. 35, 1990, pp. 9-30.

[26] F.  Kodama,  Emerging  Patterns  of  Innovation: 
Sources of Japan's Technological Edge,  Boston, MA: 
Harvard Business School Press, 1995.

[27] B.  Kogut  and  U.  Zander,  “Knowledge  of  the  firm: 
combinative  capabilities,  and  replication  of 
technology,”  Knowledge  in  Organizations,   Boston, 
MA: Butterworth-Heineman, 1997, pp. 17-35.

[28] D.  Leonard-Barton,  Wellsprings  of  Knowledge:  
Building  and  Sustaining  Sources  of  Innovation, 
Boston, MA: Harvard Business School Press, 1995.

[29] R. Boland and R. Tenkasi,  “Perspective making and 
perspective  taking  in  communities  of  knowing,” 
Organization Science,  vol. 6, 1995, pp. 350-72.

[30] P.R.  Carlile,  “Transferring,  Translating,  and 
Transforming:  An  Integrative  Framework  for 

5



Managing  Knowledge  Across  Boundaries,” 
Organization Science,  vol. 15, 2004, pp. 555-568.

[31] M.  Kodama,  Project-Based  Organization  in  the  
Knowledge-Based Society,  London: Imperial College 
Press, 2007.

[32] Y.  Yoo,  K.  Lyytinen,  and  R.  Boland,  “Distributed 
innovation in classes of networks,” Proceedings of the  
41st  Hawaii  International  Conference  on  System 
Sciences,  Washington, DC: IEEE Computer Society, 
2008, pp. 58-66.

[33] N. Oudshoorn and T. Pinch, “Introduction: how users 
and non-users matter,”  How Users Matter: The Co-
Construction of Users and Technology, N. Oudshoorn 
and T. Pinch, eds.,  Cambridge, MA: The MIT Press, 
2003, pp. 1-25.

[34] J.  Law and  J.  Hassard,  Actor  Network  Theory  and 
After,  Oxford: Blackwell Publishers, 1999.

[35] B.  Latour  and  S.  Woolgar,  Laboratory  Life:  The 
Construction  of  Scientific  Facts,   Princeton,  NJ: 
Princeton University Press, 1986.

[36] E. Hutchins, Cognition in the Wild,  Cambridge, MA: 
MIT Press, 1995.

[37] L.  Suchman,  Plans  and  Situated  Actions:  The 
Problem of Human-Machine Communication.,   New 
York: Cambridge University Press, 1987.

[38] A. Luria and L. Vygotsky,  Ape, Primitive Man, and  
Child:  Essays  in  the  History  of  Behavior,   Hemel 
Hempstead: Harvester Wheatsheaf, 1992.

[39] S.  Scribner,  Mind  and  Social  Practice:  Selected 
Writings of Sylvia Scribner,  Cambridge: Cambridge 
University Press, 1997.

[40] M. Cole, Culture in Mind,  Cambridge, MA: Harvard 
University Press, 1986.

[41] M.  Cole,  Y.  Engeström,  and  O.  Vasquez,  Mind, 
Culture,  and  Activity:  Seminal  Papers  from  the  
Laboratory  of  Comparative  Human  Cognition, 
Cambridge: Cambridge University Press, 1997.

[42] G.  Bowker  and  S.  Star,  Sorting  Things  Out:  
Classification  and  its  Consequences,   Cambridge, 
MA: The MIT Press, 1999.

[43] G.  Bowker,  Memory  practices  in  the  sciences, 
Cambridge, Mass.: MIT Press, 2005.

[44] S.  Star  and  J.  Griesemer,  “Institutional  ecology, 
'translations'  and  boundary  objects:  amateurs  and 
professionals  in  Berkeley's  Museum  of  Vertebrate 
Zoology, 1907-39,” Social Studies of Science,  vol. 19, 
1989, pp. 387-420.

[45] P.  Engel,  The Social Organization of Innovation: A  
Focus on Stakeholder Interaction,  The Netherlands: 
Royal Tropical Institute, 1997.

[46] I.  Tuomi,  Networks  of  Innovation:  Change  and 
Meaning in the Age of the Internet,  Oxford: Oxford 
University Press, 2002.

[47] I. Tuomi, Corporate Knowledge: Theory and Practice  
of Intelligent Organizations,  Helsinki: Metaxis, 1999.

[48] H.  Maturana  and  F.  Varela,  Autopoiesis  and 
Cognition:  The  Realization  of  the  Living,   London: 
Reidl, 1980.

[49] H. Maturana and F. Varela,  The Tree of Knowledge:  
The  Biological  Roots  of  Human  Understanding, 
Boston: New Science Library, 1988.

[50] W. Bijker, Of Bicycles, Bakelites, and Bulbs: Toward 
a Theory of Sociotechnical Change,  Cambridge, MA: 
The MIT Press, 1997.

[51] G.  Morson  and  C.  Emerson,  Mikhail  Bakhtin: 
Creation  of  Prosaics,   Stanford,  CA:  Stanford 
University Press, 1990.

[52] M. Buber, I and Thou,  New York: Free Press, 2000.
[53] E.  Levinas,  Totality  and  Infinity,   Pittsburgh: 

Duquesne University Press, 1969.
[54] A.  Sen,  Development  as  Freedom,   New  York: 

Anchor Books, 2000.

6


