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ABSTRACT

Although the importance of proximity has been higjied, it remains an open
guestion which types and levels of proximity anéical for knowledge networks.

This paper addresses this issue by examining theof@patial, social and cognitive
proximity of personal knowledge relationships ie tbambridge IT Cluster. It is
shown that distinguishing between sub-dimensiorghitive proximity can clarify
the ‘proximity paradox’. Moreover, the results Hight that local relationships enable
access to cognitively more diverse knowledge th@mlocal ones. Finally, the paper
provides empirical evidence of a compensation m@sha distance in one dimension
is compensated by proximity in at least one otlwedsion. However, similarity in

terms of technical language cannot be easily gulbed.

Proximity, cognitive proximity, social proximitypsial networks, knowledge

networks



1. INTRODUCTION

The role of spatial proximity for knowledge netwstind innovation has been
widely emphasised in economic geography and rebgindies. However,
increasingly the literature has been critical & thcus on spatial proximity in two
respects: first, non-local knowledge networks haeen claimed and shown to be
important. And second, recent literature has ardoed wider perspective to explore
the significance of alternative types of proxinstych as social or cognitive proximity
(e.g. BOSCHMA, 2005; LAGENDIJK and LORENTZEN, 2000cAGENDIJK and
OINAS, 2005; TORRE and RALLET, 2005).

However, there is a lack of empirical investigati@m these issues. First, it
remains an unresolved question which types andd@fgroximity are critical for
knowledge networks. Whilst proximity of some sa@rgenerally regarded as being
essential, it has been asserted that too muchmityxtan be detrimental for
innovation (BOSCHMA and FRENKEN (2010) called tthe ‘proximity paradox’).
However, there is a dearth of empirical investigagito examine these arguments in
detail. Second, there is a lack of understandingawn the different types of
proximity are related to one another. In particwanether distance in one dimension
(for instance, cognitive distance) can be compeuaisay proximity in another
dimension (for instance, spatial proximity) remaamsopen question.

This paper aims to address these gaps by exanspat@l, social and cognitive
proximity of personal knowledge relationships ie thambridge Information
Technology (IT) Cluster. The analysis is based saraey and interviews with 105
R&D workers in 46 companies and focuses on perseteationships which were
regarded as most important for gaining work-rel&eowledge in the past year. The
objectives of the paper are to show (i) which typed levels of proximity are critical

for personal knowledge relationships, (i) how B&D workers deal with the



‘proximity paradox’, and (iii) how spatial, sociahd cognitive proximity are
interrelated.

The results suggest that social proximity in teagheelings of personal
obligations and emotional closeness is very higiereas knowing each other in
terms of private life is significantly less impantaFurthermore, this paper argues that
distinguishing between sub-dimensions of cognipikeximity is fruitful: whereas
high levels of similarity in terms of technical umage is essential, a certain degree of
dissimilarity in terms of know-how, know-what artetway of thinking can be
beneficial for the R&D workers. This seems to headle strategy of the individuals
to deal with the ‘proximity paradox’. Moreover, shpaper highlights the effects of
spatial proximity: contrary to widespread views;dbcontacts are not socially more
proximate than non-local ones, and, interestingiyal contacts are cognitively more
diverse than non-local ones. The latter suggeatsathimportant benefit of spatial
proximity is that it enables knowledge flows withgnitively different actors. Finally,
this paper provides empirical evidence of a comaems mechanism: for knowledge
relationships that are regarded as important, mist&n one dimension (spatial, social
or cognitive) is compensated by proximity in atseane other dimension. However,
there is one dimension of proximity that can hafe#ysubstituted: similarity in terms
of technical language is very high for nearly albtionships and can be regarded as
essential.

This paper is organised as follows. Section 2aaity discusses the literature on
different types of proximity and knowledge netwqrkgghlights open questions and
links it to the research questions of this papectisn 3 presents the research design
and the methods used in this study. Afterwardgj@ed analyses the data to examine
which types of proximity are important for persokabwledge relationships. By
differentiating various dimensions of cognitive yiraity, the ‘proximity paradox’ is

critically reflected upon. Finally, section 5 exps the interrelationships between



spatial, social and cognitive proximity and invgates several hypotheses. In
particular, the question of whether distances i@ type can be compensated by

proximity in other types will be examined. Sect®ooncludes.

2. TYPESOF PROXIMITY AND KNOWLEDGE NETWORKS

The question of how spatial proximity impacts orarteng and knowledge
networks has been one of the most prominent topiosconomic geography and
regional studies. It has been widely assumed thddcated actors benefit from local
knowledge flows enabled by regular face-to-facetatts and tacit knowledge
transfers (GERTLER, 2003). In particular, an extembody ofterritorial innovation
models(MOULAERT and SEKIA, 2003) has been developed,cithas highlighted
the geographical dimension of the knowledge-econdrhis literature has focused on
the significance of spatial proximity and territdly defined cultural, social and
institutional assets that lead to regional knowkedgeractions, which shape regional
competitiveness (see e.g. BRESCHI and LISSONI, 200AMAGNI, 1991;
CAPELLO and FAGGIAN, 2005; COOKE et al., 2005, HAER et al., 2007;
HUBER, 2009; LAWSON and LORENZ, 1999; MALMBERG andASKELL,
2002; STORPER, 1997).

Despite the voluminous literature on the role obhcgispatial proximity for
knowledge networks, the role of geographical distaim knowledge transmissions is
still unclear (DORING and SCHNELLENBACH, 2006, 388-Recent literature has
rightly questioned the academic focus on the l&mad| and called for a wider spatial
focus integrating extra-local networks and struesue.g. AMIN and COHENDET,
2004; BATHELT et al., 2004; BUNNELL and COE, 200&|ULIANI et al., 2005;
MACKINNON et al., 2002; YEUNG, 2005). However, tldebate about the spatial

dimension of knowledge relations “[...] has been heaygped by a high degree of



abstraction coupled with a scarcity of fine-grair@upirical analysis on which to
support sound conceptual advancement” (GERTLER,4200. The generally
accepted view is that first, locahd global relations are important for learning and
knowledge networks, and second ‘proximity matteksowever, there is a lack of
empirical work to substantiate these claims. Rathan stating over and over again
that we have to consider locahd global links, more empirical studies are needed to
investigate which specific types of knowledge attivactually operate in which
spatiality (MALECKI and OINAS, 1999, 2).

Furthermore, rather than simply stating ‘proximmtyatters’, there is a great need
to substantiate how and why which type of proxinmtgtters. As Gertler points out, a
careful analysis

“[...] would examine the strength and type of localationships, but set this within a
comparative analysis of the strength and type a@f-lnoal relationships as well. It
would also inquire into the reasons why proximitgttars, what particular aspects of
distance are responsible for attenuating economteraction [...]" (GERTLER,
2004, 15).

Importantly, recent literature suggests that tlseussion about proximity needs to
be extended beyondpatial proximityto investigate the role of other forms of
proximity such as organisational, social, cultatognitive proximity (BOSCHMA,
2005; GERTLER, 2004; KNOBEN and OERLEMANS, 2006; GENDIJK and
LORENTZEN, 2007; LAGENDIJK and OINAS, 2005; TORREBA&RALLET, 2005;
ZELLER, 2004). The starting point of such an endea\s the idea that successful
knowledge flows and interactions require a cert@rm of proximity as a pre-
condition to be successful (BOSCHMA, 2005). Gengradroximity is a relational
concept referring to the degree of closeness argacBut it remains an empirical

guestion which type and which degree of proxim#yital for knowledge networks.



In addition to spatial proximity, this paper focasen the critical concepts of social
and cognitive proximity.

Social proximityrefers to the issue of the strength of interpeabdimks, in
particular to what extent people know each othed ameract in private or
professional contexts. The traditional argumeriat strong, trust-based ties facilitate
knowledge interaction (GERTLER, 2004, 156). Howeube existing literature on
social proximity (sometimes also referred to asatrehal proximity or personal
proximity)® is dominated by a rather loose usage of this {dea e.g. AMIN and
COHENDET, 2004). To clarify and operationalise th&ion of social proximity,
more specific concepts and measures of strengttedationships are needed.

Cognitive proximity broadly understood, denominates similarity in thay
people perceive, interpret, understand and evathatevorld (WUYTS et al., 2005).
Here the argument is that cognitive proximity iguied to understand each other and
to communicate with each other effectively. Alseenempirical research that clarifies
which quality of cognitive proximity is importanbif valuable knowledge flows is
needed. Empirical studies which use crude proxies sas technological profiles
derived from patent data (e.g. NOOTEBOOM et al.07)0seem limited in this
respect. In particular, the existing empirical stsddo not differentiate between sub-
dimensions of cognitive proximity, which seems imtpat to grasp the complexity of
the broad concept of cognitive proximity.

However, the emphasis on the importance of proyimmwvolves an intricate
problem: whilst on the one hand there is the argurtteat proximity is vital, on the
other hand there is an increasing awareness thatinge heterogeneity and access to
diverse knowledge is beneficial for innovation (NCEBOOM, 2000). This leads to
a ‘proximity paradox® (BOSCHMA and FRENKEN, 2010): too much proximitynca
be in fact problematic because there is the riskatflearning any new knowledge,

but too much distance is also problematic becalseattors might not understand



each other any more when they are too differentQNVEBOOM et al., 2007). More
empirical research is needed to clarify this dilemnThe empirical results by
BROEKEL and BOSCHMA (2011) show that cognitive groky reduces firms’
innovative performance but geographical and sgu@imity does not reduce it. This
suggests that the proximity paradox is particulaeievant for cognitive proximity.
Also analytically one can argue that cognitive pnuky is the type of proximity that
is most closely linked to knowledge and innovatias also discussed by
NOOTEBOOM (2000). Therefore, the discussion of gmeximity paradox in this
paper will focus on cognitive proximity.

Furthermore, there is the important questioh@# the various types of proximity
are related to one anothewhilst this issue has been discussed as beitigatrithere
is a dearth of empirical exploration of it as irated by BOSCHMA (2005, 72).
Traditionally it tends to be explicitly or impli¢ytassumed in the literature that spatial
proximity also leads to other forms of proximityowever, new theoretical views
have emerged. In particular, it has been arguddthar forms of proximity may be a
substitute for spatial proximity (BOSCHMA, 2005).BHZEL (2008) made a more
general claim that distance in one type can begbddoy proximity in other types.
However, these are all conjectures which need tenfya@rically tested.

To conclude, there is an empirical void of studiest explore which types and
aspects of proximity actually matter for knowledgeeractions and how these types
of proximity are interrelated.

This paper aims to address these open questionsxdmyining the following
research questions:

(@) Which type and which level of proximity is criticdlor personal

knowledge relationships that are regarded as iraptitt

(b) How do the R&D workers deal with the proximity pdox?

(c) What is the relationship between spatial, socidl @ygnitive proximity?



3. RESEARCH DESIGN AND METHODS

Since the question of proximity and knowledge neksdas been mainly
discussed in the context of knowledge-intensiveistides, this study focuses on R&D
workers in one of the most prominent high-tech teltssin Europe, the Cambridge
Information Technology (IT) Cluster. IT is the lasi sector in terms of the number
of innovation-based businesses in the Cambridgendg|IBRARYHOUSE, 2004)
and therefore constitutes the dominant sectoref@ambridge phenomenon’. Within
the Cambridge IT Cluster, innovation-based firmsli@ding purely service-based
firms) of the dominant sub-sectors hardware anthsoé were randomly selected. In
each firm individual R&D workers were chosen asdh#edded unit of analysis.

The list of the firms in the target population veasstructed by using the data of
the ‘Library House’, a research and (now dissolhaata service company, merged
with the data available from the research and dtarszy company ‘Cambridge
Investment Research Ltd.‘. The target populatiamging frame) at firm-level
consists of 220 firms in the Greater Cambridge 8&gl56 in software and 68 in
hardware. The sample is constituted by first takdirrgndom sample of 100 firms (70
in software, 30 in hardwaré)ithin those the firms were asked to select R&D
workers in various job positions from junior engng technology managers to
managing directors (if s/he is actively involved@search or development).

It has to be emphasized that getting access tirthavas incredibly difficult.

After 11 months (January-November 2008), data fi®® individuals in 46 firms
were collected, which represents a response rat6%fof the firms in the sample. In
terms of thesub-secto68 individuals in 25 firms are in software, andiddividuals

in 21 firms in hardware. The averafiyen sizein terms of the number of employees
(full-time head count) is 35 for the Cambridge sitmedian 20) and 81 for all

locations world-wide (median 30). On average tlaeeel7 R&D workers in each firm



site in Cambridge (median 9). In terms of fble positionin the sample there are 14
Managing Directors, 33 Directors of Research/Degwelent or Chief Technology
Officers, 34 senior engineers/developers, 16 migtlengineers/developers, 6 junior
engineers/developers and 2 in other positions.

Taking amulti-method approagHace-to-face meetings with the R&D workers
were arranged to go through structured questioes@nd conducted semi-structured
interviews. Overall, the meetings lasted from 2020 minutes (mean 45 minutes).

The paper is based on an ego-network analysisdbtlowing kind: the
interviewees were asked to nominate the most impbgersonal contact outside of
their firm for gaining work-related knowledge iretpast year.Subsequently, data
about this contact and the relationship were ctdtband analysed. The data
discussed in this paper were collected using aasktfinistered questionnaire.
Interestingly, 18 interviewees could not think afaontact thus, the analysis is
based on 87 nominated relationships. It needs todhdighted that the ‘importance’
of personal contacts is assessed subjectivelydyespondents, but no ‘objective’

performance indicator is uséd.

4. WHICH TYPE OF PROXIMITY ISCRITICAL FOR PERSONAL

KNOWLEDGE RELATIONSHIPS?

Let us first examine the role of social proximigg¢tion 4.1) and cognitive

proximity as well as the proximity paradox (4.2).

4.1. Social proximity

Social proximity “is defined here in terms of sdlsi@mbedded relations between

agents at the micro-level” (BOSCHMA, 2005, 66).Jldea seems equivalent to the



popular concept of the strength of ties (GRANOVERIE973). However, although
tie strength seems to be a clear, intuitive congeptonceptualisation and
operationalisation usually remains fuzzy and un$igedhe widespread dichotomy
between strong and weak ties often seems too stigplA more careful reflection on
the pre-theoretic idea of tie strength reveals ithatmore complicated and cannot be
easily captured by one indicator (see e.g. MARSREBN CAMPBELL, 1984). For
the purposes in this study, the following dimensiohsocial proximity are examined:

(a) Knowing each otheithe degree to which one knows each other in tedfise
private life on the basis of previous interaction.

(b) Emotional closenesfiow emotionally close one feels to the contaderms
of caring about his/her personal well-being.

(c) Feeling ofpersonal obligationhow much one feels personally obliged to help
the contact if he/she asks for help but it woulgiee a significant amount of time.

These three dimensions of social proximity weresuead by asking the
respondents to rate on a Likert scale from 1 (3 peoximate) to 7 (= very distant).
As an overall indicator, the social proximity indepresents the mean of the three

dimensions.

Overall, 53.1% of the nominated personal knowleclygacts are purely private
(in the sense of not involving any official professal relationshig), whereas 33.6%
are professional relationships (clients, collabansbr suppliers) and 13.3% a mixture
of private and professional relationships. Thisficors the results by TRIPPL et al.
(2009) that informal channels of knowledge transfervery important in software.
On which levels of social proximity are these nelaships based?

The empirical results show that the social proxyymtterms of the level of

emotional closenegsaring about personal well-being) is very highhwi7.9%

10



stating closeness (rating 1-3), the mean being @¥%5the median 2 (see Table 1 for

all details?.

Table 1. Indicators of social proximity (N = 86)kert scale from 1 (= very proximate) to 7 (= very
distant)

How much do Ho well do you know How much
you careabout | each other personally | obliged to help if | Social proximity
personal well- in terms of your three hour s of index
being? private life? work?
M ean 2.55 3.58 1.94 2.69
M edian 2 3 2 2.33
Mode 1 1 1 1
Std. Deviation 1.72 2.13 1.20 1.43
Rating 1-3 77.9% 55.8% 89.5% 69.8%

The highest level of social proximity is in ternfsaofeeling ofpersonal
obligationto help: 89.5% rated the question with 1-3, whagplicitly means obliged
to help, the mean is 1.94 and the median 2. Thierscores the importance of
reciprocity’® Yet, a few interviewees highlighted that they wbealen help people
whom they do not know so well, if it concerns agcal issue they are interested in.

Knowing each othein terms of theiprivate lifeis also rated rather highly, but the
proximity is statistically significantly lower (pad samples t-tests, p = 0.000) than
the other indicators: the mean is 3.58, the me8jamd only 55.8% rated 1-3. This
suggests that, many personal knowledge relatioaghat are regarded as important
are of a more work-centred, strategic nature.

Overall, we can conclude that the social proximityhe nominated most
important knowledge relationships is high in vasalimensions. In particular, the
feeling of personal obligation and emotional clasanis very high, whereas knowing

each other in terms of private life is lower.

4.2. Cognitive proximity

The notion ofcognitive proximitycan be broadly understood as similarity in the

way actors perceive, interpret, understand anduaet@the world (WUYTS et al.,
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2005). The ‘proximity paradox’ (BOSCHMA and FRENKERD10) seems most
relevant in the context of cognitive proximity dsathe study of BROEKEL and
BOSCHMA (2011) suggests. However, this paper aovshow that to clarify this
paradox, rather than speaking about cognitive pmdyiin general terms, it is fruitful
to analyse the importance of various sub-dimensiongarticular, the analysis
differentiates between (i) proximity regarding amcoon technical language, (ii)
similarity of the way of thinking about the techagy or product, (iii) similarity in
terms of work-related technical details/facts (knotat), and (iv) similarity in terms
of work-related know-how (how to do things or tdv&oa problem). Again, a 7-point
Likert scale was used.

The results illustrate that similarity in termste€hnical language is the most
critical form of cognitive proximity (mean: 2.28,aedian: 2; 92% rated 1-3). The
cognitive proximity in other dimensions is not agth(means: 3.31, 3.90 and 3.52,;
medians: 3, 4 and 3 — see Table 2); their levefg@timity are statistically

significantly lower (paired samples t-tests, p 600).

Table 2. Various dimensions of cognitive proxin(ity= 87)

To what extent How similar in terms How similar in Lo
- How similar in
share common of way of thinking terms of work-
) . terms of work-
technical about technology or related technical
. related know-how
language product details
M ean 2.28 3.31 3.90 3.52
M edian 2 3 4 3
Mode 2 2 3 3
Std. Deviation 1.29 1.37 1.60 1.40
Rating 1-3 92.0% 64.7% 46.0% 56.3%

Only four respondents rated very high levels (ams\@eor 7) of dissimilarity in
terms of technical language and two rated undedidledVhy is this lack of cognitive
proximity not problematic for those six relations$® The interview material suggests
that, first, for several respondents very strongq@eal bonds (very high levels of
social proximity) can overcome language differensee section 5.2.1 for a further

examination of this issue). For example, in one@Managing Director receives
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confidential advice on how to manage people froemife who does not know
anything about the technology. Related to thispsdcfor a few people a certain
degree of dissimilarity does not matter becausg &ne discussing business
knowledge and not technological knowledg&hird, one respondent developed a
technical ‘half-jargon’ to be able to communicatéhwhis friend.

However, let us reiterate that these are exceptifztd of the nominated most
important knowledge contacts are similar (rating) 1 terms of the technical

language.

Whilst most of the respondents highlighted thav@mon language is critical,
many emphasised that a certain degree of dissityilarotherdimensions of
cognitive proximity is useful. The plausible reagonthis put forward by many
interviewees is that otherwise they would not ble &b learn anything new from

them:

“If we were completely similar in terms of work-a¢éd details, there wouldn’t be much point

talking to him, | suppose, haha” (Senior develofgge software company).

That is, although very rarely the contacts are dsgimilar and the means of the
ratings are still pointing towards similarity rathiban dissimilarity (see Table 2), a
certain degree of dissimilarity is considered taibeful for acquiring new
knowledge. One could argue that the optimal sitmattd deal with the proximity
paradox would be to have a highly similar techniaajuage but to be different in
other dimensions of proximity. A similar languagewid ensure smooth
communication, and yet one would be able to ledat af new things. Why is this
not the case? As we can see later in Table 4, #yeofvthinking, know-what and
know-why are moderately correlated with similarggarding technical language
(0.30-0.38). That is, it seems that, in order tsuea similarity in terms of technical

language and therefore smooth communication, ther alimensions also have to
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show a certain level of proximity and cannot béyfdifferent. A plausible reason for
this seems to be that the processes of learniaghaical language usually go hand in
hand with learning theories about the world, knawlor know-what (in particular,

in contexts of professional socialisation at ursiezs or official work-contexts).
Indeed, the vast majority of the respondents hanlly formed their relationships
with the knowledge contacts in either work-relatedtexts or in taking the same

course at university.

To sum it up, the results suggest that a diffeagioin of sub-dimensions of
cognitive proximity can clarify an important aspetthe innovation paradox: high
levels of similarity in terms of technical languaggems vital for effective
communication, but in order to learn new thingseotiorms of cognitive proximity
(the way of thinking, know how and know what) bengbm not being too high.
However, given that these dimensions are correlatédsimilarity concerning
technical language, it seems that these dimensemsot show high levels of
difference because this would undermine similantierms of language (which tends

to be an essential requirement for knowledge comtaat are regarded as important).

5. INTERRELATIONSHIPSBETWEEN TYPES OF PROXIMITY:

BRIDGING DISTANCE THROUGH PROXIMITY?

Let us now turn to the question of how the typeprokimity (including spatial
proximity) are related to each other. Let us disdhe theoretical expectations which
can be derived from the literature.

It has been argued, for instance by BOSCHMA (200}, spatial proximity is
likely to be effective through influencing othepgs of proximity. First, the

traditional view of territorial innovation models that spatial proximity is highly
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interrelated with social proximity in the sensetttine former facilitates the latter. The
territorial interpretations of the ‘embeddedneds2conomic activity reinforced this
view (for a critical review see HESS, 2004). Trgtexplicitly or implicitly, it tends
to be assumed that spatial proximity quasi-autarahyi leads to social proximity, at
least in the sense that co-located individuals tieinem strong, trust-based ties
(GRABHER, 2006, 165). According to this view, thespibility of frequent face-to-
face interaction in contexts of co-location ince=athe chances that stronger social
bonds develop as highlighted by several territonabvation models (CAMAGNI,
1991; CAPELLO and FAGGIAN, 2005; e.g. LAWSON andRBNZ, 1999;
STORPER, 1997).

Hypothesis 1: Important local knowledge contactglt®® be more socially

proximate than non-local ones.

Furthermore, it is usually assumed that, basedsiraeed regional culture,
frequent face-to-face interaction and collectivarteng, it is likely that co-located
actors also share a common knowledge base (LAWSG@N.@RENZ, 1999). Based
on common interpretative schemes, local actoraucderstand and benefit from local
‘buzz’ or ‘noise’ (BATHELT et al., 2004, 39; GRABHE 2002, 254). And, as
argued by Boschma (2004, 2005), due to local grestf imitation and selection,
competences and routines converge within regiaghgrahan between regions.

Hypothesis 2: Important local knowledge contactglt®d be more cognitively
proximate than non-local ones.

However, although hypothesis 2 above seems toebprtévalent view in the
literature, also an alternative argument of anriseeelationship between spatial
proximity and cognitive proximity could be put foawd: as hypothesised by FREEL
(2003), the more cognitively distant the knowledbe, more important is spatial

proximity (see also MENZEL, 2008). This is, one Icbonaintain, because the
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possibility of regular face-to-face contacts amoagocated actors facilitates the

more complex communication processes in the casegfitive distance. In other

words, co-location represents an advantage to siciesrse knowledge.
Hypothesis 2A: Important local knowledge contaetsltto be more cognitively

diverse than non-local ones.

Also in terms of the interrelationship between aband cognitive proximity one
can develop theoretical expectations. As we hagr above in section 4.2, a few
interviews suggest that large cognitive distanaeband in hand with strong social
relationships (such as being a spouse or a claseljt One could generalise this and
argue that cognitively distant relations requitagher level of social proximity in
order to function.

Hypothesis 3: Cognitively distant knowledge corgaend to be more socially
proximate than cognitively close ones.

Similarly, conversely, one could argue that theegngance of socially distant
contacts is based on being cognitively clbsé people are socially distant, one could
maintain, what makes the relationship work is dardevel of cognitive proximity.

Hypothesis 4: Socially distant knowledge contagtsgltto be more cognitively

proximate than socially close ones.

Furthermore, one can explore a more general thafdhe interrelationship
between the various types of proximity: one coulglia that distance in one type of
proximity can be compensated by proximity in aste@ne other type. In other words,
at least one type of proximity needs to be prekmrimportant knowledge
relationships but the other types can be distdmit T, social or cognitive proximity
can offset spatial distance, spatial or cognitikexpnity can compensate social

distance, and spatial or social proximity can conspée cognitive distance.
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The few discussions on the issue of compensatatrettist in the literature have
focused on spatial proximity. As, in particular, BOHMA (2005) has argued, other
forms of proximity may be a substitute for spagiedximity. The most general
thoughts on the topic of compensation have beesmtlcput forward by MENZEL
(2008) who hypothesised that bridging distanceni@a dimension requires proximity
in other dimensions. But no empirical studies ewisich explore this thesis and
which specific dimensions matter for bridging diste.

Compensation hypothesis: for important knowleddgignships, distance in one
dimension is compensated by proximity in at least@her dimension.

In this context, the following question emergeasthere a type of proximity which
is a requirement for knowledge relationships andreat easily be substituted by
another form of proximity?

Let us investigate these issues in the followingssgtions.

5.1. Therelationship between spatial proximity and social/cognitive proximity

Let us first contrast local versus non-ldé&nowledge contacts in terms of social

and cognitive proximity to investigate hypothesesd 2.

Table 3. Social and cognitive proximity for locarsus non-local contacts (N = 86)

Local? M ean

How much do you care about personal Local 2.3
well-being? Non-local 2.7

Ho well do you know each other Local 3.1
personally in terms of your privatelife? Non-local 3.8
How much obliged to help if three hours Local 1.9
of work? Non-local 2.0

. S Local 2.5

Social proximity index Non-local 58

To what extent share a common technical Local 2.9
language? Non-local 2.0*

o N Local 3.5

How similar in terms of way of thinking? Non-local 39
How similar in terms of work-related Local 4.4
technical details? Non-local 3.7*

How similar in terms of work-related Local 3.8
know-how? Non-local 3.4

Cognitive proximity index Local 3.6
Non-local 3.0*

* Statistically significant difference at the 5%vég (independent samples t-test)
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We can see that, whilst local contacts show a tidiigher level of social
proximity, these differences are not statisticalnificant (at the 5% level,
independent samples t-test). Hence, we cannotroohfypothesis 1; important local
knowledge contacts are not more socially proxintia&® non-local ones.

However, there is a statistically significant diface in terms of cognitive
proximity: non-local contacts show a higher leviepmximity in terms of a common
technical language (nearly one point on the Lilsedle), in terms of work-related
technical details and in terms of the overall ctgaiproximity index. In the light of
this, hypothesis 2 is rejected but hypothesis 2¢oisfirmed: important local

knowledge contacts tend to be more cognitively digehan non-local ones.

5.2. How issocial and cognitive distance compensated?

Let us now turn to the interrelationship betweetiaand cognitive proximity.
As a first starting point, let us first look at tberrelation between social and cognitive
indicators. As Table 4 shows, the sub-indicatorsaafial proximity are significantly
positively correlated with one another; the sany@iap to the sub-indicators of
cognitive proximity. However, there is no signifitacorrelation between indicators
of social proximity and cognitive proximity. The lgrexception is a significant
weakly positive correlation (5%-level) of knowingah other in terms of private life
and cognitive proximity (0.214) as well as similgin terms of know-how (0.222).

Overall, this suggests that there is no negativeetaiion between social
proximity and cognitive proximity. That is, therseno strong version of a
compensation mechanism going in the sense of gfeehsocial distance the higher

cognitive proximity, and conversely.
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Table 4. Correlation between all indicators of abaind cognitive proximity (Spearman’s rho corrielatcoefficients, N = 86)

How similar in |How similar in|How similar
How much do | How well doyou How much Towhat extent | termsof way of |termsof work-| in terms of
you careabout | know each other | obliged tohelp | Tiestrength: |sharecommon | thinking about related work-
personal well- | personally interms| if threehours | averageof 3 technical technology or technical related
being of your privatelife of work variables language product details know-how
How much do you care
about personal well-being
How well do you know 719"
each other personally in
terms of your privatelife
How much obliged to help 407" 441"
if three hours of work
Tiestrength: average of 3 .855" .947" 619"
variables
Towhat extent share .022 .046 179 .071
common technical
language
How similar in terms of -.005 .085 -.060 .030 .306"
way of thinking about
technology or product
How similar in terms of .043 141 -.032 .091 296" .332"
work-related technical
details
How similar in terms of .058 227 011 .155 .384" .280" 487"
work-related know-how
CognitivePr oximity: .080 2214 .056 .161 .636" .645" 779" 7477

average of 4 variables

** = Correlation is significant at the 1% level {2ied)
* = Correlation is significant at the 5% level @ited)
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Let us now explore the cases of social distancecagditive distance in more

detail to investigate our hypotheses.

5.2.1. Doessocial or spatial proximity compensate cognitive distance?

Let us first contrast the instances of cognitivdistant and cognitively close
contacts in terms of technical languag@he results show that there is no statistically
significant difference in terms of indicators otsd proximity (see Table 5). That is,
hypothesis 3 is rejected, since cognitively distardwledge contacts tend not to be

more socially proximate than cognitively close anes

Table 5. Distance versus proximity in terms of téchl language (distant (rating > 4): N = 5, not
distant (rating < 5): N = 81).

Distant in
ter ms of Mean
language?
How much do you care about personal Distant 2.4
well-being? Not distant 2.6
Ho well do you know each other Distant 3.4
personally in terms of your private life? Not distant 3.6
How much obliged to help if three Distant 2.4
hour s of work? Not distant 1.9
: T Distant 2.7
Social proximity index Not distant 27
Per centage of contacts located within Distant 80%
the Greater Cambridgeregion Not distant 32%*

* Statistically significant difference at the 5%vé (independent samples t-test)

For the other indicators of cognitive distanceré¢hes also no statistically
significant difference, the only exception beingtdnce regarding work-related
know-how: cognitively distant contacts in termsabw-how are more distant in
terms of knowing each other privately than cogeiiclose ones. This also impacts
on the overall social proximity index (see Table 6)

That is, contrary to hypothesis 3, also here omeotserve that cognitively distant

contacts are not socially closer than cognitivébge ones.
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Table 6. Distance versus proximity in terms of kroew (distant (rating > 4): N = 19, not distant
(rating < 5): N = 67).

Distant in
terms of M ean
language?
How much do you care about personal Distant 3.1
well-being? Not distant 2.4
Ho well do you know each other Distant 4.7
personally in terms of your private life? Not distant 3.3*
How much obliged to help if three Distant 2.1
hour s of work? Not distant 1.9
. T Distant 3.3
Social proximity index Not distant 2 B
Per centage of contacts located within Distant 47%
the Greater Cambridgeregion Not distant 31%

* Statistically significant difference at the 5%vég (independent samples t-test)

In terms of the spatial dimension, one can seadetecy that cognitively distant
contacts tend to be more localised. Whilst thereistatistically significant
difference regarding proximity in terms of know-h8yrelationships with a different
technical language tend to be co-localised: 80%hade five who have a different
language are located within the Greater Cambridg®n. That is, this suggests that
cognitive distance (in particular regarding teclhianguage) is compensated by

spatial proximity.

5.2.2. Doescognitive or spatial proximity compensate social distance?

Let us now contrast the cases of social distante sacial proximity using the
indicator of knowing each other in terms of privite.!” As shown in Table 7,
cognitive proximity tends to be lower for sociatlistant relationships. In particular,
similarity in terms of work-related technical détasimilarity in terms of work-
related know-how and the overall cognitive proximitdex exhibit statistically
significant differences: socially close (‘not distd contacts are also cognitively

closer.
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Table 7. Social distance versus proximity (distaating > 4): N = 30, not distant (rating < 5): N =
56).

Distant privatelife? Mean
To what extent share a common Distant 2.6
technical language? Not distant 2.1
How similar in terms of way of Distant 3.7
thinking? Not distant 3.1
How similar in terms of work- Distant 4.4
related technical details? Not distant 3.6*
How similar in terms of work- Distant 4.0
related know-how? Not distant 3.3*
Cognitive proximity index D|st_ant 3.7
Not distant 3.0*
within the Greeter Gambr lge Distant 30%
region Not distant 38%

* Statistically significant difference at the 5%vég (independent samples t-test)

Hence, hypothesis 4 is rejected: socially distaavidedge contacts tend not to be
more cognitively proximate than socially close anes

What about the spatial dimension? There is nossiily significant difference
between socially distant versus not distant ti@sstin this sense, social distance is

not compensated by spatial proximity.

5.3. Aretherecritical typesof proximity that cannot easily be substituted?

Are there any indicators which are consistentlgaatery highly regardless of the
level of spatial, social or cognitive proximity?

First, the contacts tend to feel very obliged tipland care very much about the
personal well-being regardless of the level ofigpand cognitive proximity (see
Table 3, Table 5 and Table 6). That is, in this kee@ense, one could say that spatial
and cognitive distance is ‘compensated’ by thesmg$aof social proximity. However,
as noted earlier, caring about the personal weligoseems not very relationship-
specific (but, as gleaned from the interviews, mfteflects the tendency to wish every
human being on earth all the best); and feelingyedito help can also be seen as an

effect of receiving important knowledge rather tlzamecessary prerequisite.
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Therefore, these two variables rather should nanteepreted as causally active
‘ingredients’ of a compensation mechanism. In otherds, it seems that they cannot
be regarded as a necessary requirement for bridiistances in other dimensions.
Second, it is important to note that the absolenell of similarity in terms of a
common technical language is very high regardléiseolevels of spatial and social
proximity (see Table 3 and Table 7). This undemsdhe importance of being close
concerning technical languagegardlessof whether you are spatially or socially
close or not. Since the interviewees consistengyptioned that a similar language is
critical, and since similarity of language is usyalot an effect of receiving
knowledge, similarity of language can be seen@®equisite for important personal

knowledge relationships in nearly all cases.

5.4. Conclusion: isthere an overall compensation mechanism?

Let us reflect on these results and discuss theoretical implications in the light
of the hypotheses put forward at the beginnindnisf $ection.

As we have seen in section 5.1, local versus noakielationships do not differ
in terms of social proximity but differ in terms cbgnitive proximity: local contacts
tend to be more cognitively distant than non-laoes. These results question
widespread views that co-located actors in inneeatiusters benefit from a shared
regional cognitive culture and social contexts:tcany to hypothesis 1, important
local knowledge contacts are not more socially pnate than non-local ones. This
underscores that social proximity can be maintamest long distances and does not
require permanent spatial proximity. And contrarhypothesis 2, important local
knowledge contacts do not tend to be more cogmtpeximate than non-local ones.
Instead, the results support the alternative vieyp¢thesised by only very few

authors, in particular by FREEL, 2003; MENZEL, 2D@8&at co-location makes it
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possible to benefit from cognitively diverse comsaypothesis 2A)® Indeed, the
reason for this might be the possibility of regudkze-to-face contacts which makes it
easier to communicate about knowledge which is itwgty more distant and
therefore harder to grasp.

Afterwards, in section 5.2 we have explored the pensation of social and
cognitive distance. Contrary to hypothesis 3, weehseen that cognitively distant
contacts are not socially closer than non-distaesdbut rather the contrary); and the
results show that, contrary to hypothesis 4, slycth$tant contacts are not
cognitively closer than non-distant ones (ratherdbntrary). That is, social and
cognitive proximity are not forming a general comgaion mechanism.

Can we confirm our overall compensation hypothelset?us look at the overview
picture of the interrelationships between spasiatial and cognitive
proximity/distance (see Table 8). As we can seearsingle case exists for the
combination of spatial, social and cognitive dis&nThis suggests that a general
compensation mechanism operates: for important ledye relationships, distance in
one dimension is compensated by proximity in attleae other dimension. More
specifically, more than 50% of the cases are irteods of spatial distance but social
and cognitive proximity. The second most frequamhbination is where all three
types (spatial, social and cognitive) are proxin{a&e9%). Moreover, 11.8% of the
relationships are in a context of spatial and dalistance but cognitive proximity.

And 4.7% are cognitively distant but spatially aadially proximate.

Table 8. Interrelationships between spatial, saoal cognitive proximity/distance (N = 85).

Cognitive proximity Cognitive distance
(index) (index)
Social proximity 0 0
Spatial (index) 25:9% L
proximity Soc@ distance 2 4% 1.2%
(index)
SOCIa(Iir[]D(;;)(()'mlty 52.9% 1.2%
Spatial distance Social distance
_ 11.8% 0
(index)
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Since the overall indices in the table above aaaile towards social and
cognitive proximity (rather than distance), letalso look at the sub-indicators which
are most diversely distributed: know-what and kmayeach other in terms of private

life (Table 9).

Table 9. Interrelationships between spatial prosinprivate proximity and proximity in terms of
know-what (N = 86).

K now-what K now-what

proximity distance

. . Private proximity 15.1% 9.3%
Spatial proximity Private distance 2.3% 8.1%
s Private proximity 33.7% 7.0%
Spatial distance Private distance 12.8% 11.6%

We can observe a similar pattern as in Table &iithtone exception: distance
regarding know-what is more frequent, and it is engiten combined with other types
of distances. Interestingly, 11.6% of the relatfops exhibit spatial, private and
know-what distance, which one could interpret adeumining the compensation
hypothesis. However, let us recall that similanityerms of language tends to be very
high in all cases, also in the cases of distangarding know-what® This, again,
highlights the importance of differentiating thésdimensions of cognitive
proximity; difference in know-what, know-how or tixay of thinking can be
compensated through a similar technical languagerdll, we can confirm the
general compensation hypothesis but only with oieal qualification: similarity in
terms of technical language is a prerequisite &arly all knowledge relationships;

only very few are able to compensate a differemglege by other proximities.

6. CONCLUDING REMARKS

This paper aimed to address the dearth of empmgsalarch on the role of
proximities for knowledge networks. | investigatgdich kinds of proximityare

critical for the most important personal knowleagatacts in the past year.
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In terms ofsocial proximitywe have seen that the most important knowledge
relations are based on high levels of feelingsesgpnal obligations and emotional
closeness, whereas knowing each other in terme\te life is significantly less
proximate.

Furthermore, we have seen that a distinction betweb-dimensions of cognitive
proximity clarifies the significance of cognitive proximifyhis shows that high levels
of similarity in terms of sharing a technical laage are very important, but a certain
degree of dissimilarity in terms of know-how, knavirat and the way of thinking can
be fruitful for the R&D workers. Importantly, theontributes to understanding the
‘proximity paradox’ (BOSCHMA and FRENKEN, 2010):ehesults suggest that
knowledge workers deal with this problem by ensythmat they share a common
technical language and allowing a certain degre#ffgrence in the other dimensions
of cognitive proximity. However, as we have argude, difference in terms of the
way of thinking, know-how and know-what cannot leewhigh because this would
undermine similarity in terms of technical language

Finally, we investigated thaterrelationships between spatial, social and
cognitive proximityWe have seen that, contrary to widespread vieeal contacts
are not socially and cognitively closer than nocalccontacts. This highlights that
social proximity can be maintained over spatiatatises, and it does not indicate that
there is a homogeneous regional cognitive miliee @so HUBER, 2011). Itis
usually argued that non-local connections arecatifior sourcing new knowledge
because local relationships tend to be cognitiieipogeneous, which represents a
danger for spatial lock-in processes (BOSCHMA, 20@. However, the empirical
results suggest that, in particular if there isagety of organisations in the local
region such as in Cambridge, local contacts ara evae likely to act as cognitive
‘bridges’ to diverse knowledge than non-local orldss is compatible with the

results of the study by BROEKEL and BOSCHMA (20fvhjich show that
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relationships to geographically close actors wiffetent knowledge bases is likely to
positively influence firms’ innovative performanckhe results support the minority
view (in particular, expressed by FREEL, 2003; MENZ 2008) that the advantage
of co-location is to gain access to cognitivelyfetiént knowledge. A plausible
explanation for this is that the possibility of ugy face-to-face contacts makes it
more likely to understand and benefit from cogmeitdistance.

Furthermore, we have seen that cognitively distantacts are not socially closer
than non-distant ones, and that socially distantais are not cognitively closer than
socially close ones. Hence, social proximity/diseand cognitive proximity/distance
do not form a mutual compensation mechanism.

However, overall, including spatial proximity, thesults confirm a general
compensation mechanism for spatial, social andit@grproximity: for important
knowledge relationships, distance in one dimens@ompensated by proximity in at
least one other dimension. There is no case whermbst important knowledge
relationships were based on spatial, social anditieg distance (at least cognitive
distance regarding technical language). Howevergtls a critical qualification to the
compensation mechanism: similarity in terms of téchl language is consistently
very high, and distance in this respect seems lvary to be compensated by other

dimensions.

In terms of the generalisability of the findingseocan make the following
arguments. One can argue that there are generitatigns for theorising the role of
proximity for personal knowledge relationshipsnnmovative industries. The existing
literature on proximity to which this study conuiles—cf. section 2 and the
hypotheses discussed in section 5—tends to appintvative practices in general,
regardless of the industry. However, more empitieaéarch in different places and

industries is needed to clarify whether the req@ltg. the compensation mechanism
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or the critical role of sharing a technical langejageally hold in other industries. That
is, it remains to be seen whether certain resulghinbe specific to regions or
industries with certain characteristics. In patacyit needs to be investigated
whether, for instance, the effect that local cotstéend to be cognitively more diverse
than non-local ones requires a significant regi@gglomeration of (perhaps diverse)

high-technology companies.

There are several aspects that have not beenigatest by this study. First, this
study did not aim to link various forms of proxigmib a dependent variable of
innovative success; thus, this analysis is not ebtalculate ‘objective’ optimal
forms and levels of proximity for successful knogide sourcing and innovation.
Instead, this research looks at the phenomenonther®R&D workers’ perspective to
understand the characteristics and functioningnpfartant knowledge relationships
as perceived by the individuals.

Second, this study is based on data at a speaiint m time, and potential
evolutionary changes of proximities over time (BG8TA, 2005; BOSCHMA and
FRENKEN, 2010; TORRE and RALLET, 2005) were notastigated.

Third, this study did not examine other forms afppmity, notably organisational
and institutional proximity.

Fourth, this paper focused on inter-organisatioelations (through the lens of
people) and did not investigate knowledge relatigmswithin companies, which can
involve globally distributed firm sites. This wouddld additional dimensions to the
guestion of proximity.

Regardless of this, this study suggests khatvledge management and R&D
policiesneed to be more sensitive towards the importaneesbfared language as a
precondition for personal knowledge relationship tare regarded as important by

R&D workers. Furthermore, the results suggestttiatt scope of local networking
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initiatives might be greatest when aiming to limdgaitively diverse actors, perhaps
ideally in contexts of related variety (BOSCHMA aidMARINO, 2009;

FRENKEN et al., 2007).
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NOTES

! There is some conceptual confusion in the liteeatin different forms of proximity
(KNOBEN and OERLEMANS, 2006). This paper focusesoncepts and definitions
which seem to grasp some of the main ideas intérature. But it does not discuss
the notions of organisational, institutional ortauhl proximity based on national
characteristics. A principal reason for this weat tihe respondents had only very
limited time; therefore the study pragmatically de@ to concentrate on some of the
major dimensions. Furthermore, a detailed anabyfsggoximity regarding
regional/national characteristics would requirealiarnative focus of the study in
different places (such as in GERTLER, 2004).

2 Schamp et al. (2004) used the term ‘personal pridyi and Coenen et al. (2004)
‘relational proximity’.

3 Strictly speaking, it does not seem to be a ‘paxabut rather a ‘dilemma’.

* That is, the distribution of hardware versus safevfirms in the sample is (roughly)
the same as in the population. Because of a ladiataf on the firms and individuals
in the population, the sample cannot be comparéutive population in greater

detail.
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> Whilst the sample focuses on firms, the ego-netvamalysis is open towards
nominated non-firm actors and potentially includes,nstance, universities.

® Those individuals use alternative sources of kedgé—in particular local
colleagues within the firm and the Internet—whishiegarded as sufficient to do their
job successfully. That is, those R&D workers areinsular nerds but tend to use
personal knowledge networltsthin the company extensively. All of them are
working in firms with more than four R&D workers.

" That is, the term ‘important personal knowleddatienships’ throughough this
paper is based on the subjective assessments @gbendents but not on an
‘objective’ indicator of importance/performance.

8 However, the majority initially got to know eacther in official work-contexts or at
university.

® However, the interview material suggests thatefiea potential bias towards
closeness, since several interviewees seem togh#arelency to wish every human
being in the world well-being.

19 Obligation can also be seen as a result of revgivaluable knowledge.

X The questionnaire included statements which aimethrify the meaning of these
sub-dimensions for the interviewees. However, sedidation of such complex
concepts always involve a certain amount of ungestan terms of validity.

12 However, overall in terms of the cognitive proxiyniatings there is no statistically
significant difference between senior managersrammdmanagerial technical
workers.

13 Since no correlation between the two variablds/othesised, hypothesis 4 does

not automatically follow from hypothesis 3.
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14 Local means that the personal contact is locaitdnithe Greater Cambridge
region (but outside of ones own company). Non-loetdrs to personal contacts
located anywhere outside the Greater Cambridgemeqgi

15 Note that there are only five cases of distanderims of technical language.

'® However, also here 47% of those with differentwsttow are located within the
Greater Cambridge region; a reason why there satcstically significant difference
is the low number of distant cases (N = 19).

" The overall index of social proximity involves seal quite different sub-
dimensions. ‘Knowing each other in terms of privisie seems to be the sub-
indicator which reflects the theoretical argumertignitive distance goes hand in
hand with strongrivate bonds best.

18 However, recall that although non-local contacesrelatively more diverse, the
absoluteratings still indicate proximity (e.g. cognitivegximity index: 3.6).

19 Since this study measures the frequency of comeatioh but not of face-to-face
communication, this plausible explanation could b@investigated.

Y This is the reason why in Table 8 there is no cds®gnitive distance in

combination with spatial and social distance.
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