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Abstract

The model of the ecology of information work (Huvila, 2006, 2009)
describes the relation of knowledge organisation systems, or in broader
sense, the relation of information infrastructures and human information
work. The present paper discusses the social aspects of information work
and their impact on the interplay of information infrastructures and hu-
man activity. The theoretical underpinnings of the discussion build on the
ecological approach of Gibson, infrastructural theory and social informa-
tion theory. The concluding remarks summarise a reading of the earlier
model that places a specific emphasis on foregrounding the social pro-
cesses relating to the emergence of information infrastructures and their
related information work patterns.
Keywords: information work, ecological approach, social capital, in-
formation foraging, communities of practice

Introduction
The model of the ecology of information work (Huvila, 2006, 2009) describes the
relation of knowledge organisation systems (KOS), or in broader sense, the re-
lation of information infrastructures (being traditional KOS or any other means
of organising information and knowledge) and human information work. The
present paper discusses the social aspects of information work and their im-
pact on the interplay of information infrastructures and human activity. The
theoretical underpinnings of the review are based on the Gibsonian ecological
approach, infrastructural theory and three major social theories.

Capurro (1990) highlighted the interwovenness of the question of information
ecologies and the social sphere already in the late 1980s by underlining the social
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character of information. He was sketching a pragmatic approach for addressing
the problem of abundance of information and the difficulty of discerning the
limits of individual messages in a global perspective. The particular issues
of control, information or message pollution and the continuum from earlier
information infrastructures to the newer ones are relevant in the context of the
ecological interplay of information interactions and infrastructures. Even more
so, is the broader question of the influence of the social sphere on information
work and its infrastructures (and vice versa) and its diverse theoretical and
practical underpinnings. The present article aims at exploring some of the
pertinent aspects of that interplay, but considering the scope of the issue, this
discussion should be considered more as an opening paragraph rather than a
comprehensive analysis of the entire question.

1 Ecology of information interactions and inform-
ation infrastructures

The ecological model of information interactions and infrastructures (Fig. 1;
for a detailed description of the model, see Huvila, 2009) is based on an ob-
servation of the dynamic relation of how knowledge is organised in information
infrastructures (comprising traditional and non-traditional knowledge organisa-
tion systems, information systems and all other conceivable types of systems of
how information is structured or organised) and how information is present in
information interactions. Different scholars have referred to various ecological
notions in the information science research (e.g. Steinerová, 2010; Williamson,
1998). It is not uncommon that different authors use the terms “information eco-
logy” and “ecological model” or “approach” with slightly different connotations.
Besides the concept of “information ecology” of Davenport (1997), one of the
most cited notions of its kind is discussed in the work Nardi and O’Day (1999).
The ecological perspective of the present model builds on the soft systems the-
ory (Checkland, 2000) and the ecological approach of Gibson (1979) and the
concepts of affordances and warrants. The notion of work has its underpinnings
in the Straussian (1985) understanding of work as a complex and seemingly
random yet coherent activity with certain, although often merely implicit, rules
and codes. Information work is perceived as a constituent component of work,
a sub-work that is present in all human activity (Huvila, 2009).

The basic premiss of the model is that the process of collecting knowledge as-
sets does not end up in a predestined knowledge claim (referring to the concept
in the sense discussed by Hjørland, 2008). Reasons for a particular variation may
be found both in individual people and their cognitive processes, and in their so-
cial context, and in the structural factors of form, organisation and presentation
of the claims. The infrastructural characteristics (formation process, structure,
and functionality of any individual KOS) afford certain distinct types of second-
ary knowledge claims to take shape. Respectively, certain competing knowledge
claims are more unlikely to emerge (i.e. be warranted, Beghtol, 1986) within
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Figure 1: Ecology and warrants of information work and knowledge organisation
(KO)

the confines of a given system than some others.

The model is based on an empirical study of Nordic archaeology profession-
als 1. Huvila (2006) points out that even though the contemporary archaeology
often prioritises social and cultural readings of archaeological evidence, the pro-
cess of documentation and especially the one of storage and archival of the
preserved objects is not necessarily very helpful for making these types of in-
ferences. The prevalently used archaeological information infrastructures (e.g.
databases and cataloguing systems) tend to afford the type of research that is
based on the classification of archaeological finds according to their material
(e.g. wood or metal) or comparing the size of the objects and their provenance,
instead of analysing their functional categories or visual characteristics (Huvila,
2006, 239). The earlier information science literature provides other examples of
how information infrastructures and interactions affect each other, for instance,
in the context of nursing work (MacIntosh-Murray & Choo, 2005).

The principal contribution of the ecological approach to the KO research
1See Huvila, 2006 for a detailed discussion of the results and methods of the study.
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may be considered to be in its capability to make the diverse contextual factors
of the KO and information work explicit in the form of constraints and afford-
ances (Fidel & Pejtersen, 2005). The ecological viewpoint makes it easier to
understand how infrastructures affect the ways how people work with informa-
tion and how the information activity supports the emergence of certain types
of infrastructures. The questions of choosing an appropriate content and ex-
plicating a purpose for the provision of additional information may be based
on a more precise motivation of tendering distinct affordances relating to the
actual information work of a certain individuals or groups of people. Similarly,
the constraints of information work may be lifted or maintained on a more war-
ranted basis than by resorting to a guess of the user needs and behaviour or
to a semi-informed design decision. As pointed out earlier (Huvila, 2009), the
ecological analysis of information work and KOSs does not eliminate the need
for conscious design decisions, a necessary step in the development of KOSs un-
derlined by Feinberg (2007). It rather provides means to make both information
work and infrastructures more well-defined in the sense Haraway (1988) means
with her notion of situated knowledges.

2 Social aspects of information interactions
The present paper discusses the social aspects of information interactions within
the framework of three social theories that shed light on somewhat different
facets of social exchange. There are obviously a plethora of other potentially
relevant theories, but the choice of the three particular theories is motivated by
the fact that they provide a practicable framework for explicating the contexts,
outcomes and temporal and structural dimensions of social intercourse.

Undoubtedly one of the most influential theories of social interaction from
the 1990s onwards is the practice theory of Lave (1988) and especially the notion
of community of practice introduced by Lave and Wenger in their book Situated
Learning: Legitimate Peripheral Participation (1991). According to the authors,
a community of practice is a context where learning takes place. The notion
highlights the significance of perceiving learning, knowledge creation, and in
terms of the present study, information work, as an on-going activity that is
embedded in authentic work and everyday life contexts, meaningful activities
and groups of people with shared interests, common language and procedures
of work. The notion of the communities of practice has been popular in recent
information science research, although as Talja (2010) remarks, the focus of the
discussion has been on communities rather than practices.

The notion of social capital highlights another aspect of social exchange.
With some exceptions (e.g. Vårheim et al., 2008), in information science re-
search, the discussion on social capital has drawn typically from the work of
Bourdieu (1980), Coleman (1988) and Putnam (2000) as in the studies of Hall
and Widén-Wulff (2008), Suh and Shin (2010) and Huvila et al. (2010). The
theory has also been used together with the notion of communities of practice,
for instance, in the study of Audunson et al. (2011) on the role of public lib-
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raries as a meeting place for immigrant women. Nahapiet and Ghoshal (1998)
have identified three different dimensions of social capital that according to a
model of Widén-Wulff et al. (2008) have direct implications to the information
behaviour of individuals and groups. Nahapiet and Ghoshal (1998) distinguish
structural, relational and content dimensions of social capital. The structural
dimension is typically defined as network structures and the nature of the net-
work ties between the actors. Structures provide channels for social interactions
and information flows. The second, relational dimension is often conceptualised
in terms of trust, identity, and roles. The relational dimension highlights the
significance of underlying motives for sharing. Earlier studies have shown that
the exchange of information can be highly dependent on social relationships
(Hall & Widén-Wulff, 2008). The third, content dimension is defined through
shared goals, common experience, language, and knowledge. Widén-Wulff et al.
(2008) have argued that the content dimension or the social opportunities may
be also seen as an outcome of the structural and relational dimensions.

In contrast to the notions of communities of practice and social capital,
the theory of information foraging and more specifically, the theory of social
information foraging (Pirolli, 2007) presents another perspective to the social
dimension of information activity. The theory is based on the similarities of
the foraging behaviour of early humans and the ways how people still tend to
seek and find information in their environment. In addition to Pirolli and his
colleagues, for instance, O’Connor et al. (2003) and Spink (2010) have worked
on similar premises and explored the actual and metaphorical similarities of
seeking information and sustenance. From the point of view of the present
discussion, a significant implication of this type of theorising is how the notion of
foraging provides an apparatus for explicating the temporal, social and strategic
dimensions of information activity within a single framework.

3 Social information ecology
The premiss of the present discussion is that the social theories are useful in
explicating the impact and of the social sphere in the ecological model. Con-
sidering the theoretical underpinnings of the model in the ecological approach
and soft systems theory, the dimension of social exchange may be argued to be
implicitly present in the cycle of warrants, affordances and constraints. In spite
of this implicit presence of the social, it does make sense to explicate it in more
detail.

There are, however, certain factors that need to be considered in advance.
From an analytical point of view, it is important not to confuse the surrogate
level infrastructural aspects with the characteristics relating to the form and
structure of the data itself. In the study of archaeologists’ information work
(Huvila, 2006, 240), one of the informants pointed out that in spite of the
frequent explicit theoretical undertakings to alter the prevalent viewpoints, the
archaeological view of the past tends to privilege object-centric interpretations
of human thinking and activity, while historians perceive the past often in a
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conspicuously literary sense. In spite of their close relation to infrastructures,
these material related tendencies do not necessarily relate to the affordances
and constraints posed by a system of organising information, but to the form of
the information objects themselves. It seems plausible to argue that material
remains are bound to privilege materialistic interpretations and literary sources
textual information interactions. The form produces a separate set of constraints
and affordances that may or may not resemble infrastructural, behavioural and
for instance, cultural, facets of information ecology.

Similarly to the relative externality of the information object specific afford-
ances and constraints, also the social sphere may be seen as partly independent
of the infrastructural premises. There are social motivations that are parallel to
the infrastructure and that (at least relatively) independently permit or restrain
information interactions. Information infrastructures have certain characterist-
ics that affect information work, but at the same time, it is possible to use
them in a particular manner that affects the qualities of actual affordances and
constrains. In the case of archaeological information work, the social and pro-
fessional ambitions to secure future jobs in an extremely difficult employment
situation directed the use of available information infrastructures beyond the
actual infrastructural affordances and constraints (Huvila, 2006). The correla-
tion of information source use and perceived success in corporate finance work
(Huvila, 2010) might indicate of similar exploitation of infrastructures.

In spite of the reservations, the discussed social theories may be used to
open up the social dimension of the ecological model. Firstly, the notion of the
community of practice can help to place information interactions in the context
of specific communities i.e. particular groups with a shared interest, craft or
a profession (Duguid, 2005). In the sense of Lave and Wenger (1991), the
ecological cycle may be seen as specific to particular communities of practice.
The process of developing and consolidating a shared interest in a particular
domain and the evolution of the domain itself may be seen similarly as a result
of the co-evolution of information practices and infrastructures. Both practices
and infrastructures evolve over time to become increasingly particular for a
specific community of practice.

The formation of communities was clearly visible in the study of the in-
formation work of archaeologists (Huvila, 2006). Standardised and to a degree,
ritualised information interactions warranted particular types of information in-
frastructures and systems with direct affordances and constraints to future in-
formation interactions (Huvila, 2006). The emergence and distinction between
different informational and social value-based communities was similarly appar-
ent in the case of corporate finance specialists (Huvila, 2010). The preference
of certain types of sources and the according formation of the infrastructure of
the most used information sources and the associated values of successfulness
may be seen as a form of distinctive communities that share particular practices
and values. There are also other examples in the literature. The nursing work
studied by MacIntosh-Murray and Choo (2005) incorporated a similar aspect
of the interplay of how information was organised and how it was interlinked to
the working practices of the nurses.
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The interaction of information practices and infrastructures may also be
seen as a process that increases social capital of individuals within participating
communities. In the light of the three dimensionas of social capital (Nahapiet
& Ghoshal, 1998), the ecological model incorporates aspects of the structural
dimension in form of infrastructures and relational dimension in social informa-
tion interactions. The fact that information interactions and infrastuctures are
intertwined, may be seen as a source of social opportunities i.e. the content
dimension of social capital. Their ecological relation is not only an observ-
able characteristic of the interaction of the two entities, but also a process with
perceptible social benefits for participating individuals. The interplay of the dif-
ferent dimensions is apparent in the formation of communities of archaeologists.
Archaeological research report and associated documentation practices may be
considered as a form of information infrastructure, in the sense of Nahapiet and
Ghoshal a structure that supported social exchange and the emergence of the so-
cial capital in the form of professional opportunities, prestige and, for instance,
career advancement. The social information interactions and their relational
underpinnings formed a relational dimension for the emergence of content as in-
formation and social opportunities. The findings of Huvila et al. (2010) from a
study of social capital in the virtual world of Second Life provide corresponding
evidence in the context of virtual worlds. According to the negative correlation
of social capital within and outside of the virtual world, Second Life seemed to
form a comparable infrastructure that supports distinct kinds of informational
and social opportunities and activities for its residents.

The notions of community of practice and social capital have been used to ex-
plicate the implications of the ecological model for the formation of communities
and the accumulation of social opportunities in the form of social capital. The
social information foraging theory (Pirolli, 2009) suggests that there are certain
boundaries that affect the shaping of the social and informational benefits in the
ecological cycle. It is necessary to stress that the information foraging theory is
specific to information seeking and use whereas the ecological model is a model
of structural interactions. Therefore, some caution is necessary while consid-
ering the reciprocal implications of the two frameworks. Firstly, the theory of
social information foraging may be suggested to imply the benefits of social
versus individual co-evolution of information interactions and infrastructures.
From an information seeking perspective, social foraging has been observed to
produce more relevant information for individual information seekers. In the
general context of social information interactions, it might be similarly assumed
that social foraging does consequtively produce more relevant information infra-
structures. Secondly, the theory suggests also that the direct benefits of social
foraging decrease over time and when the number of collaborators increase. It
may be assumed that time and the increasing number of collaborators may have
similar effects in the ecological model.

The effects of the social foraging of information may be observed in several
contexts of social information exchange. The challenges related to the develop-
ment of ’universal’ knowledge organisation highlight the initial positive effect of
collaborative work as the representativeness of the system (information infra-

7



structure) increases and the impending problems of accommodating all relevant
viewpoints and information interactions into a single framework. The paradox
of the prevalence of local information and knowledge practices and generally
acknowledged benefits of universal infrastructures is apparent in the context
of archaeology. The diverse, but in their local contexts relevant forms of in-
formation and information practices have been very difficult to accommodate in
centralised registers that would be highly useful in comparative research and,
for instance, cultural heritage management (Huvila, 2009).

The present discussion has made excursions to the implications of social
exchange in the ecological model of information interactions and infrastructures.
Even if the systemic perspective of the model incorporates a social dimension, a
broader consideration of relevant social theories can provide useful insights into
the social aspects of the ecology of information interactions and infrastructures.
It may be concluded that the reciprocal influence of information interactions
and infrastructures have both an informational and a social impact, and the
both have a further reciprocal repercussions in the process of the emergence of
warrants, and affordances and constraints. In the light of the discussed theories,
it may be suggested that the relation of the discussed theories and the model may
be conceptualised in terms of that the ecology of information interactions and
infrastructures have a propensity to impact the formation of the communities
of practice and social capital. At the same time, however, the informational
opportunities of the interplay are bounded by the duration and heterogeneity
of socialisation and the number of participating individuals suggested by the
social information foraging theory.

Conclusion
The relevance of explicating the social dimensions of the ecological approach for
information lies in the possibility to examine the knowledge formation and the
processes of organising and using knowledge as socially interlinked and anchored
projects following the recommendation of, for instance, Chatman (1996). Ac-
cording to the model, knowledge formation is an evolving process rather than a
series of actions related to a ’thing’ called ’knowledge’ or a ’knowledge claim’.
The present discussion has highlighted the social aspects of the interplay by
referring to three different theories of social exchange. The notion of social does
not pertain only to information interactions and infrastructures as individual
components, but also to the ecology of their interplay as well. Besides having
social underpinnings, the ecology of information interactions and infrastructures
have social implications as well. The notions of communities of practice, social
capital and social information foraging can be used to shed light on the con-
textuality of the ecological process in communities, the social outcomes of the
process in terms of social capital and its dynamics in terms of the theory of
social information foraging. The new perspectives to the model can be useful in
explicating the social aspects of the consequences and causes of implementing
KOSs and other information infrastructures. Similarly it can be used to elucid-

8



ate the non-informational factors of success and failure in their implementation
and use. The approach also has implications on the design of systems. The
augmented framework provides further means to conceptualise how information
systems links to human activity, and how and why the users choose to use and
not to use different types of information infrastructures.

About the author
Isto Huvila is working as a post-doc research fellow at the department of ALM
(Archival Studies, Library and Information Science and Museums and Cultural
Heritage Studies) at Uppsala University in Sweden and is an adjunct professor
(docent) in information management at the School of Business and Economics,
Department of Information Studies, Åbo Akademi University in Åbo, Finland.
His primary areas of research include information work, information manage-
ment, knowledge organisation, cultural heritage information, participation in
archives and documents management and library 2.0 related issues such as in-
formation service, information literacy and information in virtual worlds.

References
Audunson, R., Essmat, S., & Aabø, S. (2011). Public libraries: A meeting place
for immigrant women? Library & Information Science Research, 33 (3), 220
– 227.
URL http://www.sciencedirect.com/science/article/pii/
S074081881100034X

Beghtol, C. (1986). Semantic validity: Concepts of warrant in bibliographic clas-
sification systems. Library Resources and Technical Services, (April/June),
109–125.

Bourdieu, P. (1980). La capital social. Actes de la Recherche en Sciences
Sociales, (31), 2–3.

Capurro, R. (1990). Towards an information ecology. In I. Wormell (Ed.)
Information Quality. Definitions and Dimensions. Proceedings of the NOR-
DINFO International seminar ¨Information and Quality¨, Royal School of
Librarianship, Copenhagen, 23-25 August 1989 , (pp. 122–139). London:
Taylor Graham.
URL http://www.capurro.de/nordinf.htm

Chatman, E. A. (1996). The impoverished life-world of outsiders. Journal of
the American Society for Information Science, 47 (3), 193–206.

Checkland, P. (2000). Soft systems methodology - a thirty year retrospective.
Systems Research and Behavioral Science, 17 (1), 11–58.

9

http://www.sciencedirect.com/science/article/pii/S074081881100034X
http://www.sciencedirect.com/science/article/pii/S074081881100034X
http://www.capurro.de/nordinf.htm


Coleman, J. S. (1988). Social capital in the creation of human capital. The
American Journal of Sociology , 94 , S95–S120.
URL http://www.jstor.org/stable/2780243

Davenport, T. H. (1997). Information Ecology: Mastering the Information and
Knowledge Environment . New York: Oxford University Press.

Duguid, P. (2005). The art of knowing: Social and tacit dimensions of knowledge
and the limits of the community of practice. Information Society , 21 (2), 109–
118.

Feinberg, M. (2007). Hidden bias to responsible bias: an approach to informa-
tion systems based on Haraway´s situated knowledges. In Proceedings of the
COLIS6 conference - Featuring the Future.
URL http://informationr.net/ir/12-4/colis/colis07.html

Fidel, R., & Pejtersen, A. (2005). Theories of information behavior: A re-
searcher’s guide, chap. Cognitive Work Analysis. Medford, NJ: Information
Today.

Gibson, J. J. (1979). The perception of the visual world . Houghton Mifflin.

Hall, H., & Widén-Wulff, G. (2008). Social exchange, social capital and informa-
tion sharing in online environments: lessons from three case studies. In M.-L.
Huotari, & E. Davenport (Eds.) From information provision to knowledge pro-
duction: Proceedings of the international conference for the celebration of the
20th anniversary of Information Studies, Faculty of Humanities, University
of Oulu, Finland, June 23-25, 2008 , vol. 8 of Studia Humaniora Ouluensia,
(pp. 73–86). Oulu: Oulu University Press.

Haraway, D. (1988). Situated knowledges: the science question in feminism and
the privilege of partial perspective. Feminist Studies, 14 (3), 575–599.

Hjørland, B. (2008). What is knowledge organization (ko)? Knowledge organ-
ization, 35 (2-3), 86–101.

Huvila, I. (2006). The ecology of information work – A case study of bridging
archaeological work and virtual reality based knowledge organisation. Åbo:
Åbo Akademi University Press. Diss. Åbo Akademi University.

Huvila, I. (2009). Ecological framework of information interactions and inform-
ation infrastructures . Journal of Information Science, 35 (6), 695–708.
URL http://jis.sagepub.com/cgi/content/abstract/
0165551509336705v1

Huvila, I. (2010). Information sources and perceived success in corporate fin-
ance. JASIST , 61 (11), 2219–2229.
URL http://dx.doi.org/10.1002/asi.21387

10

http://www.jstor.org/stable/2780243
http://informationr.net/ir/12-4/colis/colis07.html
http://jis.sagepub.com/cgi/content/abstract/0165551509336705v1
http://jis.sagepub.com/cgi/content/abstract/0165551509336705v1
http://dx.doi.org/10.1002/asi.21387


Huvila, I., Holmberg, K., Ek, S., & Widén-Wulff, G. (2010). Social capital in
second life. Online Information Review , 34 (3), 295–316.

Lave, J. (1988). Cognition in practice : mind, mathematics, and culture in
everyday life. Cambridge; New York: Cambridge University Press.

Lave, J., & Wenger, E. (1991). Situated Learning: legitimate peripheral parti-
cipation. Cambridge University Press.

MacIntosh-Murray, A., & Choo, C. (2005). Information Behavior in the Context
of Improving Patient Safety. Journal of the American Society for Information
Science and Technology , 56 (12), 1332–1345.

Nahapiet, J., & Ghoshal, S. (1998). Social capital, intellectual capital, and the
organizational advantage. Academy of Management Review , 23 (2), 242–266.

Nardi, B. A., & O’Day, V. L. (1999). Information ecologies: using technology
with heart . Cambridge, MA, USA: MIT Press.

O’Connor, B., Copeland, H., & Kearns, J. L. (2003). Hunting and Gathering
on the Information Savanna. Lanham, Md: Scarecrow Press.

Pirolli, P. (2007). Information Foraging Theory: Adaptive Interaction with In-
formation. Oxford: Oxford University Press.

Pirolli, P. (2009). An elementary social information foraging model. In CHI
´09: Proceedings of the 27th international conference on Human factors in
computing systems, (pp. 605–614). New York, NY, USA: ACM.

Putnam, R. (2000). Bowling alone. New York: Simon & Schuster.

Spink, A. (2010). Information Behavior: An Evolutionary Instinct . Berlin -
New York: Springer.

Steinerová, J. (2010). Ecological dimensions of information literacy. In In-
formation Research 15 (4). Special Supplement: Proceedings of the Seventh
International Conference on Conceptions of Library and Information Science
– Unity in diversity – Part 2 .
URL http://informationr.net/ir/15-4/colis719.html

Strauss, A. (1985). Work and the division of labor. The Sociological Quarterly ,
26 (1), 1–19.
URL http://www.blackwell-synergy.com/doi/abs/10.1111/j.
1533-8525.1985.tb00212.x

Suh, A., & Shin, K.-s. (2010). Exploring the effects of online social ties on
knowledge sharing: A comparative analysis of collocated vs dispersed teams.
Journal of Information Science, 36 (4), 443–463.
URL http://jis.sagepub.com/content/36/4/443.abstract

11

http://informationr.net/ir/15-4/colis719.html
http://www.blackwell-synergy.com/doi/abs/10.1111/j.1533-8525.1985.tb00212.x
http://www.blackwell-synergy.com/doi/abs/10.1111/j.1533-8525.1985.tb00212.x
http://jis.sagepub.com/content/36/4/443.abstract


Talja, S. (2010). Jean lave´s practice theory. In G. J. Leckie, L. M. Given,
& J. Buschman (Eds.) Critical theory for library and information science
exploring the social from across the disciplines. Santa Barbara, CA: Libraries
Unlimited.

Vårheim, A., Steinmo, S., & Ide, E. (2008). Do libraries matter? public libraries
and the creation of social capital. Journal of Documentation, 64 (6), 877–892.

Widen-Wulff, G., Ek, S., Ginman, M., Perttila, R., Sodergard, P., & Tötterman,
A.-K. (2008). Information behaviour meets social capital: a conceptual model.
Journal of Information Science, 34 (3), 346–355.
URL http://jis.sagepub.com/cgi/content/abstract/34/3/346

Williamson, K. (1998). Discovered by chance: The role of incidental information
acquisition in an ecological model of information use. Library & Information
Science Research, 20 (1), 23–40.
URL http://www.sciencedirect.com/science/article/
B6W5R-45JXD5C-2Y/2/07101b7da3e464f2e1a66b1aa15800f0

12

http://jis.sagepub.com/cgi/content/abstract/34/3/346
http://www.sciencedirect.com/science/article/B6W5R-45JXD5C-2Y/2/07101b7da3e464f2e1a66b1aa15800f0
http://www.sciencedirect.com/science/article/B6W5R-45JXD5C-2Y/2/07101b7da3e464f2e1a66b1aa15800f0

	Ecology of information interactions and information infrastructures
	Social aspects of information interactions
	Social information ecology

