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Abstract

The objective of this research is to explore howregmeneurial orientation (EO)
contributes to explaining the performance of acddemesearch groups through
knowledge sharing. A questionnaire was used teecbliata from 87 research groups
(284 researchers) at a Spanish University. Théioakhips establishedere tested using
3SLS simultaneous equation models. We provide ecelén the present paper that the
entrepreneurial orientation of research groups &asegative direct influence on
performance, measured by the number of ISI artjplddished, if no knowledge sharing
takes place between the group members. Thesessfelss the importance of knowledge
sharing in research groups in order to ensureghiaépreneurial group strategies (risky,

proactive and innovative) are positive within aademic context.
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1 Introduction

In today's society, universities face different ltidreges just like any other kind of
organization. The primary mission of a universaytd create and transmit knowledge
(Kao and Hung, 2008; Travaille and Hendriks, 20484 it is important to understand
how this type of organization is managed in ordestay competitive and to improve its
research capacity (Rubiralta and Vendrell, 2003site this, much less systematic
attention is paid to the institutional mechanisnmsopporting knowledge production in

old and new modes (Travaille and Hendriks, 2010).

Most research is performed in groups (Travaille Hieddriks, 2010), which provide the
most natural way to organize research centres esghrch activity within universities.
Nevertheless, while recognizing the strategic ingare of research group activities at
universities (e.g., Van Looy et al., 2006; Kao &hdhg, 2008; Matsumoto et al., 2009),
there are still few papers that focus on studyigglink between the types of strategy and
processes followed within research groups and thgact on the groups’ performance

(e.g., Harvey et al., 2002; Wang et al., 2006; Gdip@009).

In the literature on strategic management and preéneurship, many studies have
demonstrated that a strategy-making process thatdas organizations with a basis for
entrepreneurial decisions and actions —an entrepreah orientation— can enhance
performance (Van Door et al., 2013; Baker and Sak2009; Wiklund and Shepherd,
2003; Lumpkin and Dess, 1996). Indeed, entreprésennientation reflects the priority

that firms place on the process of identifying &xgloiting new market opportunities
(Shane and Venkataraman, 2000) and implies innaragss, pro-activeness and risk-
taking (Covin and Slevin, 1989; Lumpkin and De€9a; Wiklund and Shepherd, 2003;

Lim and Envick, 2011).



As far as a research group is concerned, insteadwinarket opportunities, researchers
have to identify new research opportunities to mewsociety with new knowledge. In
order to achieve optimum performance, it is impartéo provide pioneering and
innovative orientation in the research group tatdg new trends within the discipline
and to be able to recognize new problems and nawiaas for society (Harvey et al.,
2002). The ability and motivation of university easchers to pursue entrepreneurial
activities as a group will mostly involve a slowopess of obtaining and consolidating
strategic positions within the knowledge marketsl amovation networks (Tijssen,
2006). Thus, the existence eftrepreneurial orientation in the group could paley
role in obtaining better output. However, we carfirat any empirical research in current
literature that demonstrates this possible posiationship between a group’s EO and
its performance, or, on the contrary, that showsig more positive for research groups

to have a conservative strategy.

Moreover, it is important to note that researctaes knowledge workers, employed in
the production of knowledge (Harvey et al., 2002¢holars and practitioners have
increasingly posited that effectiveness is dependarhow well knowledge is shared
among individuals, groups and units (e.g., SpeaddrGrant, 1996; Alavi and Leidner,
2001; Tsai, 2001). If an effective knowledge sharprocess is important for any
organization or group, the very essence of resegimahp activity makes it difficult to

understand how any strategy or process can bessfatwithout an effective means of
sharing knowledge. If the proposals are new infiggtld, then sharing information with

others and obtaining feedback, amplifications awdifications that add further value to
the original sender, thus creating exponentiall tgtawth, will be very important

(Cabrera and Cabrera, 2002). For this reason, wité# to understand the role that



knowledge sharing can play in the group, speclficalhen it has an entrepreneurial

orientation.

Taking into account these considerations, the dithis research is to contribute to the
available literature by analysing the relationgb@tween entrepreneurial orientation and
research group performance, and identifying howwkedge sharing mediates this
relationship.

In order to achieve the proposed objective, thisepas structured into five sections.
Following this introduction, the paper analysesemieneurial orientation and knowledge
sharing literature, in order to understand how eéhegn impact on the performance of
research groups. We formulate the correspondingothgsis to explain how
entrepreneurial orientation relates to researchumrperformance, through effective
knowledge sharing. The fourth and fifth sections devoted to the method and to the
analysis of the results, respectively. Empiricaleaach was carried out by means of a
survey of 291 academic researchers in 87 groupsevmain objective is to produce new
knowledge that advances scholarship in their acadgmecialties. Using three-stage least
squares (3SLS), we make a contribution to thedlitee by finding a direct relationship
between EO in research group performance and tdeatimg role of knowledge sharing.

Finally, conclusions, limitations and future resdslines are presented.



2 Entrepreneurial orientation and research group peformance

In general, universities are not the most entregugal of institutions. One of the reasons
for this is the hierarchical structure or the camagsm of the corporate culture (Kirby,
2006). Despite this, it appears that the idea atrépreneurial university” is a global
phenomenon with an increasing number of suppofEekowitz et al., 2000, Bercovitz
and Feldmann, 2006). Thus, an entrepreneurial tgityehas the ability to innovate,
recognize and create opportunities, work in tedais risks and respond to challenges

(Kirby, 2002).

This study focuses on scientific research groupsnatersities that represent a type of
research unit characterized by being “[...] relatheaitonomous in their decision-making
processes” (Ryan and Hurley, 2007: 346). This mrebezonsiders the research groups as
a community of researchers who work together iir gggoroach to and development of
research activities, sharing material and finanoegurces, and which are organized
along the lines of the formal structure of the ilmgibn where the activity takes place

(Perianes-Rodriguez et &010).

Nowadays, research groups are more strategicallgrgrboth internally and externally,
than was previously the case; i.e. the emphasgi€iisasingly focused on resources, and
research is being managed much more within theegorf evaluative frameworks,
which make performance more visible and also seekstess it (Harvey et al., 2002;
Boden et al., 1998). Robson and Shove (1999) algmest that universities are
endeavouring to organize and manage research ratietely than ever before. Thus,
it is the responsibility of the academic group teate adequate strategies and conditions
that help to meet collective and individual reskagpals, such as high research

performance (e.g. Amabile et al., 2004; Bland andfiR 1992; Goodall, 2009; Van der



Weijden, 2007; Van der Weijden et al., 2008). Iis teense, Harvey et al. (2002)
emphasize the importance of an entrepreneurigeglyao obtain high-achieving/high-
impact research groups.

Entrepreneurial orientation has emerged as a maposstruct within the strategic
management and entrepreneurship literature oveygaes (Morris and Kuratko, 2002).
It characterizes a type of organization that adaptentrepreneurial strategy (Wiklund,
1999). Various characteristics have come to be pgdualongside EO, including
autonomy and competitive aggressiveness (Lumpkd Ress, 1996; Lim & Envick,
2011), although the characteristics receiving thestnattention in the literature are:
innovativeness, pro-activeness and risk proper{€igvin and Slevin, 1989; Lumpkin
and Dess, 1996; Wiklund and Shepherd, 2003; LimEmadck, 2011).Innovativeness
reflects a tendency to engage in and support neasidnnovation, experimentation, and
creative processes (Lumpkin and Dess, 1998p-activenesgefers to a posture of
anticipating and acting on future wants and needhe marketplace, thereby creating a
first-mover advantage vis-a-vis competitors (Lunmplind Dess, 1996). Finallyisk-
taking is associated with a willingness to commit sizeadimounts of resources to
projects where the outcomes are unknown and tkeaeréasonable chance of a costly

failure (Miller and Friesen, 1978).

Across a variety of organization sizes and typedream of empirical research supports
the direct effect of EO on performance (e.g. saleprofitability) (Smart and Conant,
1994; Zahra and Covin, 1995; Hughes et al., 20@&f Moorn et al., 2013). Moreover,
there is also some evidence to suggest that tieeteff EO on performance is more

pronounced in turbulent market environments as sgpd®o more benign environments



(Baker and Sinkula, 2009; Covin and Slevin, 198%Ke, Varadarajan and Pride,

1989).

The research group environment has certain chaistate that make it complex. For
example, projects and research studies are typioadjanized between scientists from
different universities and institutes who can bggitally separated by thousands of miles
(Travaille and Hendriks, 2010). This may resulmindividual researcher becoming torn
between the objectives of their own academic ‘idgnthe norms and requirements of
their university department, and the scientificcgibne (Garrett-Jones et al., 2010).
Moreover, research is increasingly being organiaemtemporary limited and externally
funded projects (Kdnig et al. 2013). This contaxdgests that a research group that, for
example, faces problems in a different way (innmvgf does not mind working under
uncertain conditions (risk-taking), and keeps ah#fathanges instead of just responding

to them pro-activeness will be more likely to perform better.

On the other hand, the main task of a researchpgi®io provide society with new
knowledge. Indeed, a paper being accepted for gatidn indicates an acknowledgment
of its original contributions to science from pedansthe field (Lee et al.,, 2014). An
individual or group creates outputs with high impbecause they are more likely to
produce novel outputs (Lee et al., 2014; SinghBeding, 2010). In order to perform
well, it is important to have a pioneering and iaive orientation in the research group
to identify new trends within the discipline ando® able to recognize new problems and

new solutions for society (Harvey et al. 2002).

Based on this assumption, the first hypothesisaopgsed:



H1. There is a positive and direct relationshipvibe¢n entrepreneurial orientation

and research group performance.

However, due to the very nature of the activityaaksearch group, it is difficult for any
strategy to be effective if it is not accompanigckhowledge sharing between the group
members. Thus, in the next section, a theoreteféation on the mediating role that
knowledge sharing may have on the relationship éetmEO and group performance is

considered.

3 The mediating role of knowledge sharing

Knowledge-based theories argue that knowledge, etanpe and related intangibles
have emerged as key drivers of high-performanaeireloped countries (Harvey et al.
2002). Individuals are a key element in creatingg krowledge, but if this knowledge is
not shared with other individuals or groups, itlvwihve very little impact on the
performance of the organization (Nonaka and Taked&95; Madhavan and Grover,
1998; Ipe, 2003). The literature defines knowleddmaring as the act of placing
knowledge possessed by an individual at the diiposaf others within the organization,
in such a way that it can be absorbed and utilmethem (Camelo-Ordaz et al., 2011).
Previous work on knowledge sharing has focusedtbereorganizational- or individual-
level analysis. However, little research has beetused on the consequences of
knowledge sharing, where the variables affectimggitoup dynamics are included in the

analysis (Liu et al., 2011).



In research groups, researchers are knowledge vgoriployed in the production of
knowledge (Harvey et al. 2002). This means thatagang knowledge plays a key role
in mediating the influence or impact on many oflaetors within the group. In this sense,
far from considering only the level of the workevghere the individual knowledge
resides, it is important to go a step further anbbok at the level of the group where the
knowledge can increase the value within a universdntext. When the knowledge
possessed by the group members is shared andetraasfrom one to another within a
group, synergy occurs (Liu et al., 2011). Furthemmoesearch groups typically perform
project-based work of a non-routine and complexirgatSuch work requires effective
coordination and the integration of ideas (Verbeteal.,, 2011), and the sharing of
knowledge will thus play a key role here. Harveyakt(2002) found that in order to
improve performance in research groups, strongelship consistently emerged as being
associated with ‘good practice’, providing focusgdtion, vision, coherence and ideas

(Harvey et al. 2002).

Different authors have stressed the importance roviging facilities that enable

interactions between researchers where they cae khawledge in order to obtain better
group performance. Examples are internal researektings, retreats and project
meetings (e.g. Frederiksen et al., 2004; Mets aalfof@, 2009). Along these lines the
concept of group learning from Edmondson (1999)asgnts the process of reflection
and action through which groups acquire, share booenand apply knowledge (Argote
et al., 1999). It is not enough that the group membhave valuable and diverse
knowledge; it is also vital that the knowledgehsu®d in order for new knowledge to be

created (Lewis et al. 2005).

Thus, it is predictable that entrepreneurial oaénoh within a research group will be

more effective when there is effective knowledgarsty within that same group.



Srivastava et al. (2006) suggested that knowledgarirgy in groups improves
performance because of the beneficial effect itdrageam coordination, specifically in
the development of transactive memory, definechakhowledge of ‘who knows what’
in a group (Wegner 1987; Srivastava et al., 20@@nilarly, Wong (2004) found a
positive relationship between group learning araigrefficiency from both outside and

inside.

Taking on board entrepreneurial orientation imptles adoption of a set of distinct but
related behaviours that include the qualities abiativeness, pro-activeness, and risk-
taking (Pearce et al. 2010). For this to be trdadlanto successful research group
performance, researchers must create the condfborise effective exploitation of new
research opportunities. In general, successful ppidy exploitation requires a full-
scale operation and implementation of new appraagdoi and Shepherd, 2004).
Assembling and combining dispersed, complementaoykedge can play a critical role
in this process (De Clercq et al.,, 2010; Choi et 2008). Thus, the adoption of
entrepreneurial orientation in a research group leag to significant benefits, such as
becoming global leaders in a particular field, latithe same time, it may lead to a certain
level of uncertainty. The study of new topics a #uopting of new approaches that may
have received little attention up to that momeat tead to the investment of resources
and time into projects and research studies thatoddave the expected results or may
be considered irrelevant by the scientific and aoad environment. Indeed, De Clercq
et al. (2010) found that firm's ability to leverage its entrepreneuriatotation (EO) into
successful performance depends on internal sog@lamge processes that facilitate

knowledge flows across functional departmelmtshis case, thquality of the knowledge
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exchange between academiedl play a key role for the research groupctnvert its

innovative, proactive, and risk-taking behavioubia performance advantage.

Thus, the combination of entrepreneurial orientatiad knowledge sharing can support
a group situation for creating new knowledge thatemalizes in better group
performance — see Figure 1. In this study, it issodered that in the specific case of
academic research groups, conceptualised as comesyriactising “creative knowing”,
knowledge sharing becomes an essential mediatarebat entrepreneurial orientation
and research group performance. Based on this assumwe propose the following

hypothesis:

H2. Knowledge sharing mediates the positive refesiop between entrepreneurial

orientation and academic research groups’ perforo&n

Figure 1. The influence of entrepreneurial orientaiton on research groups’ performance

through academic knowledge sharing
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3 Methodology

3. 1 The research context
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This paper focuses on the entrepreneurial ori@mtati academic research groups and, in
particular, on its effect on their scientific pration at Las Palmas de Gran Canaria
University. In order to promote the transfer of Whedge to society, these aspects are
extremely important for a medium-sized universggdted in an ultra-peripheral region

of the EU, with 1,500 lecturers and over 20,00@ siis.

The Canary Islands are an ultra-peripheral regicdhe@EU and its economy is focused
on the tourism industry and the commercial sedtbe private firms in the region are
characterized by a low level of investment in R&aties, therefore the Canary Islands
could be categorised as a region of low technosdgitensity. In this sense, one of the
missions of Las Palmas de Gran Canaria Universitjoicontribute to the region’s
economic development, by adapting its researcthéoctrrent leading sectors of the
regional economy. Thus, the outsourcing of R&D\aiéis to the universities is one of

the channels most used by firms in the Canariekrfowledge acquisition.

In order to promote innovation and knowledge getiemain this kind of region, the
European Regional Development Fund (ERDF) (200R32fdsters systematic relations
between firms and universities, which take intocaett local needs. More specifically,
the European Programme for the Canary Islands esmg@sathe need to improve the
transfer to and absorption by the Canarian firmghefknowledge outputs generated by
the Canarian universities. The programme has thereéncouraged the creation of

research groups to promote the scientific produactiod transfer of knowledge.

3.2 Sample
In order to test the proposed hypotheses, an erapistudy was conducted within a

Spanish university, taking into account all theeesh groups (157) existing in 2010. In
Spain, in article 40.2 of the Organic Law of Unsiies (LOU) of 24 December 2001,

research groups are mentioned as being the bassdoamnundertaking research. Thus, as
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of the year 2003, research groups at Spanish wiles; and specifically so at the
University of Las Palmas de Gran Canaria, are dotstl formally. At this particular
university, the groups should be formed by a mimmaf three members, of which at
least one member is a civil servant. Furthermonessaarcher may only belong to one
group.

The annual reports published by the university wkeesource of information used for
the empirical study. The number of groups during study period varies from 149 in
2006 to 160 in 2008, with the number of observationthe period reaching 617. This
upward trend reflects the creation of new grouper tive period of analysis. The research
groups at this Spanish University are characterimeddeing made up of 71.56% Ph.Ds.;
61.14% of researchers are men; 82.87 of the menubdhe teams are teaching staff;
53.35% are public servants; and 4.93% of reseacrerfrom other universities. These
groups belong to different knowledge areas: hurmemnian average of 34 groups); social

science (49); experimental (51); technological @3J health science (36).

Primary and secondary sources of information werelined to obtain the data. In this
sense, the research groups’ performance and theoteariables were obtained by
information given by the Vice Chancellor for Res#aat the university, based on the
Annual Research Reports. The data to measure ttiepesneurial orientation and
knowledge sharing was collected via a survey cdwig among members of all research
groups. This data collection strategy reduced thesipility of percept-percept bias,

because the data for each stage of our model Wastea from a different source.

A pre-test was performed by sending the questioartaiacademic researchers selected
from different knowledge areas. After includingith®iggestions, some questions were
removed; others reformulated or added. The suraeglsa personalized cover letter were

sent out to the institutional email address ofnaéimbers of each research group. Two
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weeks after the initial mailing, we sent remindetes to those researchers that had not
yet answered. Then, in order to increase the nurabeesponses and to follow the
recommendations of many researchers, hard-copggsivere sent by mail to those who
had not yet responded. We compared early anddapondents and hardcopy and e-mail
respondents in terms of demographic characteristick as knowledge area, gender, etc.
(Alexiev et al., 2010). These comparisons did rexeal any significant differences,

indicating that differences between respondent® wet related to non-response bias.

The research groups included 1060 researchersdetpio five different knowledge

areas. The response rate was 75.16%, based oruthieen of research groups (we
received responses from 118 groups) and 30.19% weidpect to the number of

researchers (320 researchers completed the suiewever, five questionnaires were
eliminated as they were incomplete. Furthermord,@wven that for the development of
this study the research group is considered theairanalysis, it was necessary for at
least 2 of the members of the research group te bawmpleted the questionnaire correctly
in order to retain the data for that group. As sule another 31 questionnaires were
discarded. Therefore, the final sample was madef#84 researchers (final response

rate 26.79%) that belonged to 87 research groupa (Esponse rate 55.41%).

Regarding the final sample of researchers, apprateiy 65% of group members are
men, 52% are between 40 and 50 years old, and 4@8& academics have been at the
university between 10 and 20 years, whereas thex 6% have been there for more than
20 years. Furthermore, a total of 62% of the redpats were civil servants (14%

professors and 48% senior lecturers).

The number of members per research group rangedéeert3 and 58 and the average
group size in the sample was 11. The level of nespavithin each group was different,

but on average 46% of those in the groups resporided, the number of respondents
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per group ranged from 2 to 12, with an average 2 8esearchers per group. In addition,
26% of the groups belong to social and law scienmdi®wed by arts and humanities
(23%) and health sciences (18%). Finally, 16% efdghoups belong to the knowledge

area of science and the same amount to the asrggofeering and architecture.

3.3 Variables

Performance of Research Groupsis variablevas measured by the number of published
articles per research team within the study pef@ogl, Stvilia et al., 2011; Cummings et
al., 2013).The number and quality of peer-reviewed publicatiare regarded as the most
important research performance criterion in acadgi@raun et al., 2013), As Ou et al.
(2012) and Simsek et al. (2013) indicate, the impactor of a journal is used as an
indicator of the journal's quality and provides aagqtifiable way of measuring
publication success. Therefore, the performancth@facademic research groups was
operationalised as the total number of articlediphéd by each group during the period
2006-2010 in journals belonging to Thomson Reut8isWeb of Science database
(hereafter ISI articles). Other previous studievehalso measured research group
performance using the number of articles (Braualgt2013; Kao and Hung, 2008;
Lissoni et al., 2011; Van der Weijden et al., 2008loreover, a second variable
(Productivity) is calculated by dividing the number of ISI de& of each group by the

average number of group members for the perioda@@efet al., 2009).

Entrepreneurial orientationThis variable was measured with a 10-item scaleldped
to reflect the innovativeness, pro-activeness askd propensity of the research group
(Covin and Slevin, 1989; Stull and Singh, 2005)7 point Likert scale was used, where

1 represented “strongly disagree” and 7 “strongjyea”. Items from previous studies
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were used and adapted to the context of acadeseaneh groups (see Appendix 1). In
order to adapt the scale to the research grougxprgach item was carefully analyzed
in order to make it consistent with the researsk tand context. For example, in the risk-
taking scale, the items asked about conditionsnaertainty or possibility of failure.

These situations are circumstances that individua® to face when they research.

A sample item from innovativeness is “Members of lgearch team usually find new
ways to do the tasks”; from pro-activeness, “Myeash team is ahead of the changes
rather than reactive to them”; and from risk-takiflgy research team does not mind
working in uncertain situations if there is a razdde likelihood of obtaining benefits
from it”. In order to reduce the dimension of tlvalg, a confirmatory factor analysis with
varimax rotation was carried out, reflecting thestsnce of the three dimensions expected
(innovativeness, pro-activeness and risk propensityey accounted for 81.10% of the
total variance. All loadings exceeded 0.70. In &ddj the overall scale demonstrated
acceptable internal consistency (Cronbach alptta9zf6). ). Moreover, the Cronbach’s
alpha of each construct (EO_Innovativeness, EO divemess, EO_Risk taking)

individually indicates their reliability.

Knowledge SharingKnowledge Sharing was measured with a 10-item sedleeh was
adapted from Hsu et al. (2007), Chow and Chan (808 Liu et al. (2011). Responses
were made on a 7 point scale anchored by 1 = dira@igpgree and 7 = strongly agree
(see Appendix I). In order to analyse the convergatidity and the reliability of the
constructs, we conducted a confirmatory factorysigl which allowed us to test the uni-
dimensionality of the scale. The result was a sirigttor with an eigenvalue of nearly

eight, accounting for 77.217% of the total variankloadings exceeded 0.70. The 10-
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item measure of knowledge sharing used in thisystuelded an acceptable internal

consistencyd = 0.971).

Control Variables A review of the literature and consideration of theearch context
suggested the need to control several variabldeeémmodel in order to establish the
robustness of the results. Grosipeis controlled by the average number of members of
each academic research group. On the one handea $dze group may generate a higher
number of publications; but on the other, it maffesyproblems of internal coordination
and conflict, for this reason this variable waduded in a non-linear way. In academic
research, doctoral dissertations often represstiairing point for obtaining future articles
and are a variable linked to the knowledge arethi$nstudy, we also consider as a control
variable the number of dissertations presentechduhe study period by each research
group, adjusted by the average for the knowledga.afhe percentage of members
holding a Ph.D. in each group and the percentagévibfservantsand researchers from
other universities in each group were also includsedcontrol variables in line with
previous studies. The knowledge area which thearekegroup is linked to is considered
through five dummy variables, which adopt the vdlugthe group belongs to a specific
area: arts and humanities, social and law scienseignces, health sciences and
engineering and architecture. The knowledge are#temrom the models is arts and
humanities. These variables attempt to controttheiral or idiosyncratic issues and the

common practices of groups belonging to the sam& air knowledge.

The variables used are summarized in Appendix II.

Calculation of Intergroup Agreement

In this study, we aggregated member ratings of kedge sharing and entrepreneurial

orientation scales to the group level. The fundaale®ason was that the hypotheses
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identified the unit of analysis as the researclugréiowever, the aggregation meant that
the perceptions of members in each group had tedmonably homogeneous. To justify
data aggregation, researchers must show that tiersufficient within-group
homogeneity and that there is sufficient dissintydsetween groups. Due to the fact that
entrepreneurial orientation and knowledge shariegewneasured by multiple items, in
order to estimate the intragroup agreement scémeg(j)) of the academics’ ratings
within each group we used James, Demaree and WtB&4) procedure, subsequently
modified by Lindell et al. (1999), whose valuesywhetween 0 (total disagreement) and
1 (total agreement). As Waldman et al. (2004:3&es’[...] the Lindell et al. procedure
does not inflate results, as compared to its pestrs”. The mean (median) r*wg(j)
values across the 87 groups were 0.72 (0.84) forriSktaking, 0.86 (0.90) for
OE_innovativeness, 0282 (0.89) for OE_ pro-actigenand, 0.93 (0.95) for knowledge
sharing. The scores were higher than 0.70, an a@ited cut off point, and could be
considered as indicative of a good level of agregmhin a group (Bresman 2010). In

summary, the individual-level data of the studgugable for group-level aggregation.
Analyses

In this study, we employ simultaneous equation r®teat are estimated using three-
stage least squares (3SLB)order to test the direct effect of entreprerawrientation

on the performance of the research group, as vgetha indirect effect of the same
dimensions through knowledge sharing, we specifgystem of two simultaneous

equations.

The first equation is related to research groupoperance and includes the effect of one
endogenous variable (knowledge sharing). In thisagqgn, the three factors of
entrepreneurial orientation are the key explanat@nyables of interest, while we also

control several characteristics that affect redeaymup performance. The second
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equation examines the endogenous variable (knowlstigring) and includes a set of
control variablesEntrepreneurial orientation dimensions are alsokéne explanatory

variables of interest.

Our system of equations presents an endogenowblea(knowledge sharing). Thus, the
estimation by Ordinary Least Squares (OLS) couldaiobbiased or inconsistent
estimators. This is why, in order to test the hizeses proposed, the model was estimated
by applying the simultaneous equations approaailgu35LS. There are two estimation
methods for a system of simultaneous equationst &spiares in two stages (2SLS) or in
three stages (3SLS). The latter estimates all emsabf the system at the same time,
taking into consideration all the restrictions. &re (2000) indicates that this method is
better than the estimation methods in two staggse®ally for smaller sized samples.
Alcock et al. (2012) point out that estimation LS is more efficient. Moreover, the
3SLS method takes the cross-equation error cowekinto account to improve large
sample efficiency. The estimation of the model asried out with the econometric

programme STATA 11.

4 Results

Firstly, this section summarizes the results ofdéscriptive analysis. Table 1 shows that
the average number of articles published in josrmadluded in the ISI by research groups
during the period of study is 20.4, whereas theiareds 12 articles. As shown in the
table, this variation is due, in part, to the existe of two research groups with no
publications at all during those years, and othétts a high number of published articles,
as well as the effect of the knowledge area itdelthis respect, the data also reveals
significant differences between ISI articles depegan the knowledge area. Thus, the
research groups that belong to the health sciendeseience areas are the ones that

published the greatest number of articles (26 @ndrficles on average). In addition, the
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groups belonging to the knowledge area of engingeaind architecture published 4.5

articles and those from arts and humanities hag@blications in median terms.

[Insert Table 1 above here]

Similarly, significant differences are observedwsn the research groups belonging to
the different areas with regards to knowledge sigai$pecifically, the groups from the
areas with the least number of articles preseribthest values for the knowledge-sharing
variable. Furthermore, in mean terms, the groupis the highest number of publications
share more knowledge (see Table 1). The data htsessdifferences in the value of the
variable that measures entrepreneurial orientdtased on the knowledge area that the

research group belongs to.

The data in Table 2 shows that there are signifidéferences in the scientific production
of research groups as well as knowledge sharikmganto account the entrepreneurial
orientation dimensions. Subsequently, a researchpgwith a high value of EO pro-
activeness (above its average) has published 2rt@%s on average, whereas another
group who has a low EO pro-activeness (below iesaye) has published 13.26 articles,
on average. In addition, research groups with hithesls of entrepreneurial orientation
dimensions (innovativeness, pro-activeness andtaiskg) share more knowledge.
These preliminary results are consistent with theppsed hypotheses regarding the

relevance of the entrepreneurial orientation dinmrssof research groups.

[Insert Table 2 above here]

Table 3 summarizes the descriptive statistics dned dorrelations matrix of all the
variables. In the correlation matrix, significardrielations are observed between the

variables that represent research group performamke®wledge sharing and
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entrepreneurial orientation dimensions. Regardmegetxplanatory variables, there are no
multi-collinearity problems as the VIF (Variancdlétion Factor) values are less than

five in all cases.

[Insert Table 3 above here]

Table 4 presents the results obtained from the IStifhation of the simultaneous system
of two equations that allows for the analysis @f thediating effect of knowledge sharing
in the relationship between the entrepreneuriakentation dimensions and the
performance of the research groups. The dependeiaible in the first equation is the

number of ISI articles and the explanatory variablaclude knowledge sharing,

entrepreneurial orientation factors and a set atrobvariables. In the second equation,
the dependent variable is knowledge sharing, wisettea explanatory variables are the

entrepreneurial orientation dimensions and a sebofrol variables.

The results of equation 1 reveal that there igaifstant but negative direct effect of two
entrepreneurial orientation dimensions on the rekegroup performance (3 = -20.26
p<0.05 for EO_innovativeness, and 3 = -26.75 p<@®%O _risk taking), but there is

no significant direct effect of EO_pro-activene€antrary to our expectations, these

results do not support Hypothesis 1.

Regarding Hypothesis 2, which postulated that kedgé sharing mediates between
entrepreneurial orientation and research groupopeednce (indirect effect), the results
shown in Table 4 (equation 1 and 2) reflect thhtted dimensions of entrepreneurial
orientation have a positive and significant effentthose groups that share knowledge
(equation 2, 3 = 0.401 p<0.01 for EO_innovativenBss - 0.197 p<0.01 for EO_pro-

activeness, and 3 = 0.475 p<0.01 for EO_risk tgkilmgthis respect, the results show
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that the research groups with better entreprereori@ntation share more knowledge.
The results of equation 1 also reveal a positivesagnificant effect of knowledge sharing
on the research group performance (3 = 59.417 0fp¥0that is, the groups that share
more knowledge among members publish a higher numibarticles in ISI journals.

Therefore, hypothesis 2 is supported.

[Insert Table 4 above here]

As far as the control variables are concernedréisalts show (see Table 4) that the
knowledge area to which the research groups bdlasgan effect on group knowledge
sharing, as does the existence of researchersdtioen universities. Moreover, it could

be observed that the size of the research groeptafthe group’s knowledge sharing as
well as the publication of articles by the groups inon-linear way. The results also show
a positive and significant relationship between pibecentage of Ph.D. members in the
group and the number of articles per research griuphe same way, a positive and
significant relationship between the number of dagt dissertations and the research

groups’ performance is observed.

To analyse the robustness of the results, an additianalysis that redefined the
dependent variable was carried out. In this sanséel | was re-estimated replacing the
dependent variable in equation 1 (ISI articles)hwiésearch group productivity. The
results of model Il do not differ from those obtinfor model | (see Table 4), and there
is a significant but negative effect of two entepeurial orientation dimensions (pro-
activeness and risk-taking) on the research groppiductivity. Similarly, knowledge

sharing has a positive and significant effect orfggmance. Therefore, the results of
model Il also show that the three entrepreneuriahtation dimensions have a significant

and positive effect on the knowledge that the netegroups shared.
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Finally, the direct effect, as well the total effeaf the entrepreneurial orientation
dimensions, is presented in Table 5, consideriegtiean and median value of the EO
dimensions. The data reveals that the direct etiethose dimensions on ISI articles is
negative (-0.1745 and —0.3290). However, the tefdct of EO dimensions on the

research group’s performance is positive.

[Insert Table 5 above here]

5 Discussion of the results

With the purpose of understanding the relationg@fween entrepreneurial orientation
and research group performance, the focus of thdyss on analyzing the role played
by knowledge sharing as a mediator in this relatigm More specifically, the aim of this
paper has been to explain and to test empiricadky EO contributes to explaining

academic research group performance directly adigin knowledge sharing.

One of the main relevant findings of this researclthe negative direct relationship
between EO and research group performance and,ifispyg in relation to
innovativeness and risk taking. Along these linese et al. (2014) argued that, in
scientific groups, very novel outputs are sometimes so useful if they cannot be
integrated into existing paradigms and technigBemetimes, more conventional outputs
are more popular, resulting in high impact. Themefocreating novel outputs and
producing outputs with a high impact may have défeé mechanisms in team science
(Fiore 2008).

With regards to academic research, the editorsanewers of the different journals play
the role of individuals who have to accept thisowation and, in particular, to perceive

the real contribution of the research to the exgsknowledge. There are different factors
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that can affect this, such as, for example, beangjlfar or not with the process explained.
A proposed new methodology for a particular fietoh dielp to promote a perception of
and acceptance of innovation (Gruner and HombuBR@&nd the attitude held by the
individual towards innovation will also have anesff (Karmal 2006). Some literature in
psychology suggests the existence of a bias aganstty, to the extent that it may prove
difficult to obtain recognition for novel ideas atltey may not be taken on board by

others easily (Mueller et al. 2011).

The research findings suggest that if the relahigndetween EO and research group
performance is mediated by knowledge sharing, thereffect is positive. The results
support the argument that knowledge needs to bedHhsetween the members of the
group in order for innovativeness, risk taking @no-activeness to have a positive effect
on group performance (De Clercq et al. 2010).i# toes not happen, the effect is quite
the opposite. Thus, high performance research groigplay the characteristics of an

entrepreneurial group, but not under all conditions

Like in other teams, researchers’ productivity dejseon the perception of a collaborative
climate with cooperation and communication betwbermembers (Tekleab et al. 2009).
One of the main reasons is that the knowledge rspamiocesses that occur within the
research team allow their members to access neswlenlge-recombinant opportunities
for the creation process’ (Rotolo and Petruzz€li2 651). The feedback and synergies
between the team members can help them to recogoiamtial weaknesses in their
entrepreneurial strategies and turn them into betteepted ideas by the academic
community. Indeed, Travaille and Hendriks (201@hfight that it takes many years to

build up the skills and experience needed for ghintig. This kind of experience and the
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associated skills could be part of the knowledgaisly activity within the team, thus

leading to higher levels of an individual researthsuccess in getting a study published.

Finally, in the context ofCanadian-based firmshe study of De Clercq et al. (2010)
demonstrated that EQerformance relationship is stronger when the argdion's social
context comes closer to an “ideal” configuration micedural justice, trust, and
organizational commitment that is most conduciv&riowledge exchange within the
organization. In this line, Walter et al. (2006)fal that networking capabilities moderate
the relationship between EO and organizationaloperdnce. They argued that “a spin-
off’'s organizational propensities and processesdhhance innovation, constructive risk
taking, and pro-activeness in dealing with competiper se do not enhance growth and
secure long-term survival” (Walter et al. 2006: h58hus, networking capabilities

strengthen the relationship between EO and spipaformance.

Our research goes further and concludes that inabke of a pure knowledge production
activity, like a research group, the relationstap even prove to be negative without the
existence of activities like sharing research elgpee and results with others researchers.
As far as new research opportunities or projecth wihigh degree of innovation are
concerned, the suggestions and feedback from atkerbers of the group will help to

recognize and discriminate the better options anchprove the research potential.

6 Conclusions
The main contribution of this research is thasithe first to provide empirical evidence
of the role played by the combination of entrepteia orientation and knowledge

sharing in the performance of a research groupth& question under study, an
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entrepreneurial group will not be effective and neagn be negative for the production
of new knowledge, if the members of the groupsalchave a knowledge sharing culture

and process in place.

This paper has contributed to the field in sevaevals. It represents a significant
contribution by using research groups as a uniaralysis, whereas the majority of
previous studies centred on the analysis of indiadesearchers. This research therefore
has important practical implications to the exthat it can help research groups of public
and private organizations to determine what thgimoum research strategy should be in
order to improve performance. Our results suggesat groups can maximize their

performance by sharing knowledge and developingrdrepreneurial strategy.

Moreover, his study provides further support for designindigies to hold up academic
research. Specifically, it shows that it is impattéo use mechanisms that promote the
combination of entrepreneurial strategies and kadge sharing practices. In this sense, it is
crucial to facilitate knowledge sharing among resears and to implement policies that

promote cooperation between the different agemdved in the process.

Despite the contributions stated, this researchgms some limitations that should be
considered for future studies. Firstly, the analysias carried out in one Spanish
university context and therefore cannot be germdliHowever, having considered all
the research groups at the university, with théffebnt backgrounds and research
interests, we think that the study has greateditglregarding the generalization of the
findings. In spite of the fact that it is true timattional cultures influence the way a group
works and shares knowledge (Ford and Chan, 2088),nternationalization of the

academic profession, and the ways of measurinigrpact of research, play an important

role in the homogenization of the processes witegearch groups. This limitation thus
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leads us to consider the need to use a sampleagidarch groups from universities from
different countries in future studies. Secondlythas is the first study that analyses the
mediating role of knowledge sharing in the relagioip between EO and research group
performance, a deeper understanding of the phermcmrd be gained through a case
study, which would help to understand the causdscantexts of these results (Harvey

et al., 2002).
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Table 1. Entrepreneurial orientation, knowledge shang and Performance
for academic research groups. 2006-2010.

Total A &H Sciences HS S&LS E&A

ISI Articles

Mean 20.40 9.05 24.5 40.08 17.30 14.28
Median 12.00 9.50 23.00 26.00 12.00 4.50
SD 24.51 5.74 16.15 42.46 15.90 19.26

Kruskal-Wallis Test 16.420

Knowledge Sharing

Mean 0.06 -0.18 0.29 0.29 -0.13 0.22
Median 0.09 -0.22 0.28 0.36 -0.20 0.22
SD 0.62 0.61 0.43 0.48 0.73 0.62

Kruskal-Wallis Test 9.824

EO_ Innovativeness

Mean -0.01 -0.07 -0.15 -0.12 0.03 0.26
Median 0.02 0.00 0.12 -0.15 -0.03 0.22
SD 0.68 0.56 0.87 0.57 0.89 0.34

Kruskal-Wallis Test 3.753

EO_Pro-activeness

Mean 0.05 -0.15 0.11 0.51 -0.15 0.13
Median 0.09 -0.19 0.36 0.52 -0.23 0.04
SD 0.70 0.60 0.66 0.51 0.75 0.80

Kruskal-Wallis Test 12.574

EO_Risk Propensity

Mean 0.06 -0.06 0.31 0.17 -0.14 0.20
Median 0.08 -0.05 0.19 0.41 -0.17 0.23
SD 0.68 0.70 0.75 0.62 0.67 0.60

Kruskal-Wallis Test 6.411

A&H: Art and Humanities; Sciences; HS: Health Sciest S & LS: Social and Law Sciences;
E&A: Engineering and Architecture
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Table 2. Entrepreneurial orientation, knowledge sheng and Performance

mean median sd t-test
ISI Articles
High EO_innovativeness 18.73 11.50 25.97
Low EO_innovativeness 22.12 15.00 23.11 0.6426
High EO_pro-activeness 27.39 15.50 30.93
Low EQ_pro-activeness 13.26 11.00 12.15 -2.7927***
High EO_risk taking 22.68 14.00 23.62
Low EQ_risk taking 18.07 12.00 25.46 -0.8763
Knowledge Sharing
High EO_innovativeness 0.2893 0.3196 0.4886
Low EO _innovativeness -0.1762 -0.2079 0.6682 -3687
High EO_pro-activeness 0.1919 0.1595 0.5553
Low EO pro-activeness -0.0788 -0.1096 0.6711 -2038
High EO_risk taking 0.2720 0.1845 0.5564
Low EO_risk taking -0.1590 -0.1096 0.6257 -3.3754
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Table 3. Descriptive statistics and correlation matx

Mean Median S.D.

Correlations

2 3 4 5 6 7 8 9
1. 1Sl Articles 20.40 12.00 2451 1

2. Knowledge Sharing 0.05 0.10 0.63 0.11 1

3. EO_Innovativeness -0.01 0.02 068 -0.04 U440 1

4. EO_Pro-activeness 0.05 0.09 0.70 0.300.26" 0.05 1

5. EO_Risk Propensity 0.06 0.08 0.68 -0.04 U53-0.06 -0.02 1

6. Size 11.27 1000 7.97 0.34 -0.13 -003 0.14 006 1

7. Ph. D. Members 069 066 020 011 -0.19-005 -0.17 -0.23" -0.17 1

8. Civil Servant Members 054 051 018 003 010 .110 -002 005 gpg 021 1

19. External Researchers 0.06 0.00 010 000 -00009 002 011 12 006 036" 1

10. Dissertations-adjusted 0.84 000 2.82 0.44-003 -001 012 011 (o™ o025 009 003

ok

Significant to p < 0.017 p <0.05; p<0.1
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Table 4. The mediating effect of knowledge sharinim entrepreneurial
orientation and academic research group performance

Model: Simultaneous equation system (3SLS)

Model | Model II

B S.E. B S.E.
Eq. 1. Dependent Variable ISI Articles Productivity
Knowledge Sharing 59.417" (21.443) 5.582"  (1.910)
EO_Innovativeness -20.269" (9.313) -2.125"  (0.830)
EO_Pro-activeness -8.544 (7.192) -0.842  (0.641)
EO_Risk Taking -26.758" (11.863) -2.539" (1.057)
Civil Servant Members -4.199 (12.435) -0.703 (0.988
Ph.D. Members 34.345 (17.507) 3.427" (1.548)
External Researchers 70.938 (68.288) 3.099 (5.591)
Squared External Researchers -4267384 (187.724) -26.996  (14.887)
Size 4.609" (1.477) 0.225  (0.132)
Squared Size -0.062" (0.025) -0.004 (0.002)
Dissertations-adjusted 2.55™ (0.85) 0.207™ (0.062)
c -43.867" (20.510) -2.116  (1.808)

Chi Statistic 46.06™ 39.79"

Eqg. 2. Dependent Variable Knowledge Sharing
EQ_Innovativeness 0.401" (0.064) 0.404™  (0.064)
EO_Pro-activeness 0.197* (0.067) 0.199™ (0.067)
EO_Risk Taking 0.475™ (0.066) 0.474™  (0.066)
Ph.D. Members -0.122 (0.245) -0.118  (0.243)
External Researchers 0.793 (0.479) 0.760  (0.477)
Size -0.040" (0.018) -0.040" (0.018)
Squared Size 5e-4 (3e-4) 0.001" (0.000)
Sciences 0.266 (0.119) 0.294"  (0.115)
HS 0.456" (0.136) 0.429™  (0.134)
S&LS 0.071 (0.084) 0.059  (0.076)
E&A 0.122 (0.112) 0.092  (0.103)
c 0.255 (0.265) 0.261  (0.262)
Chi2 Statistic 132.7%" 132.76"

Notes:
(1) ™ : Significant to p < 0.01; : p<0.05, : p<0.10
(2) S.E.: Standard Error

(3) A&H: Art and Humanities (is the omitted are8giences; HS: Health Sciences; S&LS:
Social and Law Sciences; E&A: Engineering and Aextture
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Table 5. Effects of EO dimensions on research teaperformance

EO EO EO risk Knowledge Direct Effect Total
innovativeness  proactiveness  taking Sharing EO Dimensions  Effect

For the mean  -0.0127 0.0541 0.0614 0.0565 -0.1745 0.1411

For the

median 0.0163 0.0945 0.0846 0.0999 -0.3290 0.2288

Coef.

Knowledge Sharing 5.5821

EO innovativeness -2.1246

EO pro-activeness -0.8418

EO risk taking -2.5388
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APPENDIX |

Table Al.1. Confirmatory factor analysis for the entrepreredwrientation scale

Factor Cronbach’s

Items Com.
load alpha

EO_Innovativeness
My research group solve problems in a different wag 0.86
using different perspectives 4 0.794
My research group propose new ways to approactastke  0.85
and projects. 8 0.764
My research group find new ways of doing things 0'286 0.750
My research group approach tasks in innovative ways 0'832 0.731
EO_Pro-activeness
My research group is very often the first to intiod new 0.78
topics or lines of research 1 0.803
My research group keep ahead of changes instead of 0.82 0.946
responding to them 6 0.803
My research group refer to other researchers infied of .67
research 9 0.773
My research group typically initiates actions toierhother .69
researchers follow 6 0.688
EO_Risk taking
In the research group we do not mind working underg3
conditions of uncertainty 2 0.906
My research group will take calculated risks destie 0.78
possibility of failure 4 0.772
Total % explained variance 81.010
Kaiser-Meyer-Olkin 0.913
Barlett’s test of sphericity: 2997.770"
Cronbach’s Alpha
EO innovativeness 0.9323
EO pro-activeness 0.9569
EO risk taking 0.9188
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Table Al.2.Confirmatory factor analysis for Sharing Knowledge

Factor Cronbach’s

Items Com. Load alpha
My research group members always give their studies 0863 0929
and research knowledge to others
My research group members share their researchsesu
) . . 0.827 0.910
(new articles, projects, etc.) with each other.
My re_search group members share their research 0809 0899
experience with the rest
In stressful situations, group members always bafth 0805 0897

other

Often, my research group members make suggestons ;0 779
others on the best investigation methods '

Members of my research group understand the prablem, .. go¢ 0.971
and research needs of the rest ' '

Members of my research group usually tell eachrdthe
there is a research activity that can facilitagwork of 0.746 0.864
others

In stressful situations, group members always ashk e

0.883

other for help 0.734 0.857
Members of my_research group always recognize the 0706 0.840
research potential of the rest

M_embers of my research group share their knowledge 0684 0.827
with the rest if asked

Total % explained variance 77.217
Kaiser-Meyer-Olkin 0.935
Barlett's test of sphericity: 3975.230"
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APPENDIX II

Table A2.1.Definition of variables

Variable Description

Dependent Variables

Performance The total number of articles published by each grduring the period 2006-
(ISI Articleg 2010 in journals belonging to Thomson Reuters I8bWif Science database.
Performance The number of IS] articles of each group dividedh®yaverage number of group
(Productivity) members for the period.

This variable was measured with a 10-item scaléghwivas adapted from Hsu
et al. (2007), Chow & Chan (2008), and Liu et 2011).

Explanatory Variables

Knowledge Sharing

This variable was measured with a 10-item scalecld@ed to reflect the

(Ifrr:;rre]ztgrtfzonneunal innovativeness, pro-activeness and risk propensitiie research group (Covin
and Slevin, 1989; Stull and Singh, 2005).
Control Variables
Group Size The average number of research members per grotipefperiod 2006-2010.
Dissertations- The number of dissertations defended during théo@e2006-2010 for each
adjusted research group, adjusted by the mean for the kripelarea.

Ph. D. Members The percentage of members holding a Ph.D. in esmlpg

Civil Servant The percentage of civil servants in each reseamiypg
Members

External Researchers The percentage of researchers from other univessiti each research group.

Five dummy variables, which adopt the value 1éfghoup belongs to a specific
Knowledge area area: arts and humanities, social and law sciescénces, health sciences and
engineering and architecture.

41



