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Abstract:

Innovation has been widely regarded as a determofaafirm’s business performance. This
paper reports on a study of “climate for innovatjamhich plays an important role in driving
a firm’s diffusion of innovation. Three major constts underlying climate for innovation —
organisational culture, leadership and team clirratee examined. A conceptual model was
developed to study the relationships between sooBtaucts and their effects on innovation
diffusion outcomes, which can, in turn, influenagsimess performance. Quantitatively, the
model was assessed using Structural Equation Mogd€BEM) technique, based on the data
collected from a survey of Australian Architectared Engineering Design (AED) firms. The
final model derived from the analysis indicatestti@adership is a key predictor of
innovation diffusion outcomes, functioning indidgct through team climate and
organisational culture. More importantly, the ou@as of innovation diffusion were found to
predict business performance, thus highlighting ikeefits of design innovation in AED
firms. Finally, the model was validated through lex@tory case studies of two Australian
design firms using pattern matching analysis.
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1. Introduction

Innovation has been widely acknowledged as an itaporingredient for firm’s
competitiveness and economic growth. To succegsfdiveloping or implementing
innovation, firms need to be able to understand Isomh innovation can be effectively
diffused. Many scholars view innovation as a pradicomplex social interactions amongst
members of a social system and have concludedrthavation and the process of diffusion
are results of a social psychological process (Egtbal, 1998; Rogers, 2003). Invariably,
such a process manifests itself in the form ofrielie” in an organisation, which is
considered as a determinant of motivation and khebhaKozlowski and Doherty, 1989).
Climate is defined as “a shared and enduring mpkception of the psychologically
important aspects of the work environment” (Ashfol®85). To study climate in an
organisation, Schneider and Reichers (1983) contbatl researchers should focus on a
specific facet of climate in order to deliver mewgful results. The study presented in this
paper thus concentrates on the social psycholodazbrs that constitute “climate for
innovation”. In addition, the study focuses on ‘ide$ as a context under which the climate
for innovation was studied. According to Salter armtbett (2003) design has long been
recognised as an important part of the innovaticocgss, yet it is poorly understood in
innovation studies. Therefore, the study aims wresk this gap by investigating the role of
climate for innovation among AED firms.



The paper begins with the introduction of the depsient of a conceptual model, which
depicts the relations among key constructs withendlimate for innovation and their role on
the diffusion of innovation and business perforngarieach model construct and the rationale
behind its development are delineated. A seriegju@ntitative and qualitative analyses
performed in relation to assessing the developedefare then presented. Finally, the paper
ends with the discussion and conclusions of theare$ findings.

2. Conceptual Model Development

Extensive literature review regarding organisatiamaativity and innovation was conducted
in order to explore factors that contribute to ®ssful innovation and effective diffusion of
innovation. As a result, three levels of socialgimlogical factors forming a climate, which
can be perceived by a member of an organisatiore wientified; these are organisational
level, supervisory level, and team level factorsngbile et al, 1996; West, 1997). The
present study attempts to model the dynamics ktlset of factors (constructs) by exploring
the relationships between them, and their effentshe innovation-related outcomes. Fig. 1
illustrates the developed conceptual model andhgpothesised relationships between the
constructs. The model proposes that there are Kagelimate constructs: (1) organisational
culture for innovation; (2) leadership for innowatj and (3) team climate for innovation,
each hypothesised to have a direct influence otoowgs of innovation diffusion. In addition,
the model proposes that organisational cultureteach climate for innovation are dependent
upon the leadership for innovation. Finally, a dinelationship between innovation diffusion
outcomes and business performance is proposed.following sections elaborate on each
model construct and rationale behind its develogmen
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2.1. Leadership for Innovation

It has been widely accepted that leaders play arkéy in determining innovation and
creativity in an organisation (Montest al, 2005; Nam and Tatum, 1997). Innovation-
conducive leaders always champion innovation bykiageout and promoting creative and
innovative ideas (Howell and Higgins, 1990; Yu&t al, 2002). They also stimulate
creativity from team members by inspiring a futuigon and encourage members to develop
own ideas (Bass and Avolio, 1994). To achieve iatiee outcomes, these leaders gain
support from their subordinates by maintaining theality of supportive relationships,
encourage team members to share ideas and rescamdesonsult with team members when
making decisions (Bass and Avolio, 1994; Yeklal, 2002). Past empirical studies have
shown that innovative leadership significantly ushces innovation directly and indirectly
through such variables as organisational learnimjtaam (e.g. Aragon-Corred al, 2007;
Monteset al, 2005). Accordingly, it is expected that leadepshill influence organisational
culture, team climate for innovation, and the levahnovation diffusion outcomes.

2.2. Team Climate for | nnovation

It is critical to understand factors that hinded doster creativity and innovation in teams
since innovation has usually originated and subseityy been developed by teams into
practice. West (1990) proposed the “four-factoiotigé outlining factors characterising team
climate for innovation: (1lyision refers to an establishment of clearly defined ahdred
goals that provides focus and direction to team be¥s) (2)participative safetys a climate

in which involvement in decision making is motivatand reinforced without fear of
criticism; (3)task orientatiorrefers to a shared concern with quality of taskguemance; and
(4) support for innovationrefers to the expectation, approval, and practstgdport of
attempts to introduce new and improved ways of gldivings. Empirically, innovative team
climate was identified as a predictor of innovatgaricomes by several authors. For example,
Hurley (1995) studied employees’ perception of wor@up culture (similar to team climate)
and found a significant and positive influencehd tnnovative group’s culture on innovative
productivity. Reasonably, it can be presumed thegaan climate for innovation can predict
the level of innovation diffusion outcomes.

2.3. Organisational Culturefor Innovation

Organisational culture is a primary determinantnmiovation and has major facilitating and
constraining effects on the successful implemesatand maintenance of innovation
(Ahmed, 1998; West, 1997). Therefore, the promotiban innovation-supportive culture is
most important in order to maintain a proactive antrepreneurial organisation (Steele and
Murray, 2004). In general, an innovative organ@atprovides a high level of freedom and
autonomy, and exhibits a propensity for creativity having a culture where there is a
presence of flexibility and risk tolerance (Amabdeal, 1996; Ekvall, 1996). Within such
culture, innovation efforts are recognised and sujggl, and resources are usually set aside
to facilitate such efforts (Amabilet al, 1996). Several empirical studies have found a
significant contribution of the perceptions of suchltural characteristics on innovation-
related outcomes (e.g. Lau and Ngo, 2004). As sitictan be expected that organisational
culture for innovation will influence the outcomesinnovation diffusion. As a final note,
since leaders and members play a role in shapingrgamisational culture (Ahmed, 1998),
the paper proposes that organisational culturenfoovation is influenced by leadership and
team climate for innovation.



2.4. Innovation Diffusion Outcomes and Business Performance

According to Damanpour and Gopalakrishnan (199&)pvation can be appropriated by
means of generation or adoption. In design sedtorpvative design solution can be
considered as a generated innovation which repiesebottom-up diffusion effort, whereas
the successful adoption of advanced design techieslcand/or practices mainly represents
top-down attempts. Both were considered as indisatb innovation diffusion outcomes in
the present study. Although there is currently mopieical study verifying the direct
influence of design innovation on the businessquarnce of AED firms, it is intuitively
anticipated that such a link exists. To ascert&i@ benefits of design innovation, the
relationship between innovation diffusion outcoraed business performance was proposed.

3. Research Design

In general, the measurement of climate is conduggntharily via quantitative-based
guestionnaire applied comparatively across severganisations (Pattersogt al, 2005).
Therefore, a questionnaire survey research was etbeappropriate as an initial step to
evaluate the ability of the conceptual model inrespnting prevalent phenomena among
AED firms. In addition, according to Gable (1994), survey research can be greatly
improved when used in conjunction with other gadiNte research methods, particularly a
case study. Therefore, qualitative case study relsesas also adopted to further ascertain
the validity of the model. As a result, the studgswlesigned as a mixed method combining
guantitative and qualitative analyses. The useioi @ hybrid approach has been encouraged
in construction management research (see kebvat, 2002).

Overall, the research method was structured in plases. The first phase involved a
guantitative analysis using statistical techniquevaluate the conceptual model based on the
data collected from a questionnaire survey of Alistn AED firms. In particular, Structural
Equation Modelling (SEM) technique using AMOS 7.@swutilised to determine how well
the developed model explain (fit) the data as aslto estimate parameters associated with
the relationships between model constructs. Thdysamployed the following model fit
indices: normed chi-squarg?(df); goodness-of-fit index (GFI); comparative fit &d(CFI);
incremental fit index (IFI); and root mean squareeof approximation (RMSEA). To be
considered as having an adequate fit with the @ditélhe indices of the model should meet
the following criteriaz®/df < 2.0; GFI, CFI, and IFI > 0.90; and RMSEA < 0(®8&ir et al,
2006).

In the second phase, qualitative analysis using sasdies was carried out to confirm the
results obtained from the first phase. In gen@ade studies can be classified as descriptive,
exploratory and explanatorgescriptive case studidscus on determining what needs to be
describedgexploratory case studiassually focus on theory and/or hypothesis devekmm
andexplanatory case studidecus on theory and/or hypothesis testing (YiQ320 For the
purpose of this study, explanatory approach waptadosince the aim of conducting case
studies was to validate the results from the gteative analysis. In this case, the final model
derived from the quantitative analysis representset of hypotheses to be tested. To
qualitatively validate the model, the paper emptbygattern matching” technique in which
patterns of the observed values of each constdentified from the case studies were
compared with those predicted (hypothesised) byntbdel (Yin, 2003). In particular, the
paper followed a pattern matching approach predantblicholson and Kiel (2007).



4. Analysis Results

4.1. Quantitative Analysis. Conceptual Model Assessment

The survey was conducted in Australia from May tayAst 2007. Sample firms were chosen
first by randomly selecting a number of AED firmmerh the Dun and Bradstreefgistralian
Business Who is Wiiatabase. An attempt was then made to obtainithdil/contact details
of engineers, architects and para-professionats (Faftsperson) working in the selected
firms. In total, 520 survey packages containinguasjonnaire, an introductory letter, an
incentive and a pre-paid reply envelope were sehtvia postal mail. Of the 520 surveys
sent, 181 usable questionnaires were returnedatiigving a response rate of 34.8%. The
majority of the respondents were engineers (44 &%)architects (39.2%) aged between 26-
30 (37%) and 31-40 (22.1%) with a bachelor’'s de@7&e3%). Most of them were employed
in engineering consultancy firms (48.6%) and asgttitre firms (41.4%) with a size ranging
from small-to-medium { 200 employees, 57.8%) to large (> 200 employe2L%). In
addition, most of the respondents (64.2%) repaittet! design activity accounts for a large
portion (61%-100%) of their firm’s turnover. Ovdrathe respondents were considered a
good representation of the survey population.

Based on the collected data, SEM was performedraétinpnary evaluate the fit of the
conceptual model as well as the hypothesised oelsttips between the constructs. Non-
significant relationships were found and were tmemoved from the conceptual model
resulting in a refined model. The fit indices o ttonceptual model were then compared with
those of the refined model in order to ensure tthefinal model best explains the data. Fig. 2
shows the results for the final model with standsed path coefficients. Overall, the fit
indices of the model proved to be satisfactgir 158.20;df = 85;y?/df = 1.86; GFI = 0.89;
CFI =0.93; IFI = 0.93; and RMSEA = 0.07.
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Fig. 2. Final model with standardised path coedfits



According to the path coefficients, leadership ifanovation appears to have a strong and
positive influence on team climate for innovati@n/@,p < 0.001), accounting for 51% of its
variance R = 0.51). Both leadership (0.52< 0.001) and team climate for innovation (0.35,
p < 0.01) are shown to have a positive influence myamisational culture for innovation,
jointly explaining 65% of its variancd = 0.65). However, both constructs do not appear to
directly influence the outcomes of innovation d#ifan as hypothesised in the conceptual
model presented in Fig. 1. Instead, they seemftoeimce this construct indirectly through
organisational culture for innovation which haseystrong and positive direct effect on
innovation diffusion outcomes (0.98< 0.001) and explains 86% of its varian&® £ 0.86).
Finally, business performance appears to be styoingluenced by the outcomes of
innovation diffusion (0.77p < 0.001) with 59% of variance accounted faf £ 0.59).

4.2. Qualitative Analysis: Model Validation

Following the results from the quantitative anadyspredicted patterns (see Fig. 3) were
formulated based on the final model in Fig. 2 bkirtg into account standardised path
coefficients. The standardised path coefficientshm final model were classified based on
Cohen’s (1988) effect size criteria as small (0-10.29), medium (0.30 — 0.49) and large
(>0.50). Three main patterns were developed using, mgedium and low values for the
exogenous construct (i.e. leadership for innovatidrwo additional patterns were also
developed for predicted pattern 1 and 2 to acconateothe medium effect of team climate
on organisational culture for innovation, which mbad to a slightly lower value of
organisational culture for innovation in the circtance where there is a presence of other
unexplained factors.

MODEL l
L_ege"L‘:rge effect Leadership »| Team Climate| | Organisational Culturg Innovation Diffusion[ Business
a9 Medium effect for Innovation for Innovation for Innovation Outcomes Performance

Predicted Pattern1 ~ High —— > High ——> High e High ———> High
Predicted Pattern la High ——> High ——> Med —High — > Med — Higm——> Med — High

Predicted Pattern 2 Med —> Med ——mM8M8> Med _— > Med —> Med
Predicted Pattern2a Med ——> Med ———> Low—Med ————> Low - Med—> Low — Med

Predicted Pattern 3 Low —> Low ——m> Low _ > Low —> Low

Fig. 3. Predicted patterns

Case studies were conducted with two Australiannemging design firms. The profiles of
both cases are summarised in Table 1. Four menfioensthe structural design team of each
firm agreed to participate in the case studies.iSémctured, face-to-face interviews were
carried out to solicit opinions from the participgnAn interview guide was developed and
used during the interview session. Each intervieas wape-recorded and transcribed. The
contents of each interview were coded, summarisedtabulated to represent the value of
each construct, which was rated against the deedlopteria. In addition, secondary sources
of information including newsletters and online doents published on a website were
obtained from each firm and were analysed to comeig the interview findings. Table 2
presents the final results of the case studiesrng of the patterns of the observed constructs
and how they match the predicted patterns.



Table 1: Case study profiles

Case No. of Area of expertise Scope I nterview participants
employees
Firm A 360 Civil and structural International e 1 senior structural engineer
engineering, e 2 junior structural engineers
infrastructure e 1 structural drafting manager
planning, value
engineering
Firm B 110 Civil and structural Regional e 1 engineering manager
engineering, Surveyors, e 1 experienced structural
geosciences engineer
e 1 junior structural
draftsperson
e 1 senior structural
draftsperson

Table 2: Case study results

Constructs
Case L eadership Team Organisational  Innovation BUS Match
. . . usiness
for Climate for Culturefor Diffusion
. . . Performance
I nnovation Innovation Innovation Outcomes
Firm A High High High High High Match
predicted
pattern 1
FirmB  Medto High Med to High Med Low to Med Med rital match
predicted
pattern 2a

According to Table 2, the pattern of relationshygsween the observed constructs of Firm A
matches the predicted pattern 1. The high levidadership for innovation is associated with
the high level of team climate for innovation. Boladership and team climate for
innovation are also associated with the high lefebrganisational culture for innovation.
The junior engineers agreed that their supervistiuence a great deal on the climate for
innovation in their team. They also pointed out th@ main reason the firm possessing such
a high degree of culture for innovation is becaitise full of innovative leaders and teams.
The pattern also indicates that the high level ojaaisational culture for innovation
contributes to the high level of innovation diffosi outcomes, which in turn results in the
high level of business performance. This was sumopedy a comment from the senior
structural engineer that the high level of the fanmnovativeness has helped it to maintain
business growth as well as a high level of clieisfaction.

The pattern of relationships between constructSiwh B indicates a partial match with the
predicted pattern 2a. The level of leadership fmovation appears to highly correlate with
that of team climate. Both constructs are also shdw correlate with the level of

organisational culture for innovation, but with Bglst weakening effect. The level of

organisational culture for innovation, however,nigt strongly associated with the level
innovation diffusion outcomes as predicted, thussdnot match the predicted relationship
completely. Perhaps, this deficiency can be expthiby the fact that the firm has recently



undergone a management restructure. According ® dhgineering manager who
championed the restructuring process, such a chaagetarted to drive the firm toward an
improved culture for innovation by being more flae and more inclined to the use of
innovative approaches in carrying out its worksnaly, despite innovation diffusion
outcomes being rated as low to medium, this coostmas found to have a slight
strengthening effect on business performance, wiiashrated as medium.

5. Discussion

The results from the quantitative analysis showt tha developed conceptual model is
partially supported by the data. Only two direaks from leadership and team climate for
innovation to innovation diffusion outcomes are sajnificant. However, leadership and
team climate for innovation appear to contributetie outcomes of innovation diffusion
indirectly through organisational culture. Such attgrn of relationships implies the
mediating role of organisational culture that fuoics as a portal to an effective diffusion of
new technologies and creative ideas. In addititintha pathways to innovation diffusion
outcomes appear to originate from leadership fapwation. This highlights a critical role
that leadership plays in bringing about innovatibmough stimulating and motivating
creativity in teams, whilst creating an innovatimonducive culture to support such creativity
and foster innovation adoption. In addition, thesutes confirm the benefits of design
innovation in helping to generate improved busingssformance in design firms as
demonstrated by a significant relationship betwisenoutcomes of innovation diffusion and
business performance. By utilising advanced teduies and innovative design practices
and being able to generate innovative design swistifirms can enhance the quality of
design processes and deliverables, thus incredisstevel of client satisfaction and firm’s
reputation. This will in turn improve the abilitp texpand market share which ultimately
leads to turnover and profit growth; thereby sttbeging the overall business performance.

Regarding the results from the case studies, eagpthat for Firm A the derived model can
be used to adequately explain the actual relatipashetween the climate constructs and
their contribution on innovation-related outcomiesthe case of Firm B, the results of pattern
matching suggested that the model does not fulplagx the actual phenomena. However,
the degree to which the pattern of the observedtoatts deviates from the pattern predicted
by the model does not appear to be substantial whesidering the possibility that the actual
constructs might be affected by other factors,\adeat from the presence of unexplained
variance in the model. Reasonably, it can thusdmeladed that the model derived from the
guantitative analysis was adequately validatechbyfindings from the case studies.

6. Conclusions

This paper presents a study attempting to modetlih®te for innovation and its outcomes
in respect to innovation diffusion and businessfquarance of Australian AED firms.

Specifically, the study highlights the roles anthtiens of three climate constructs, namely,
leadership for innovation, team climate for innéwat and organisational culture for

innovation. The study was carried out using a mixedhod design integrating questionnaire
survey and explanatory case study research. Thelndedved from the SEM analysis of the
survey data indicates that organisational cultareirinovation appears to be a gateway to
innovation diffusion by mediating the relationshipstween both leadership and team
climate, and innovation diffusion outcomes. Moreportantly, the model suggests that to



create an innovative culture, a firm should plage emphasis on developing highly
innovative leaders/supervisors. Although not digecinfluencing innovation, such
leaders/supervisors could generate innovation ectly by instigating creativity from team
members and creating a supportive culture thaturestinnovative efforts. The study also
found that the level of innovation diffusion outcesnsignificantly leads to an enhanced
business performance, thus warranting the berafitsnovation in design firms. Finally, by
using explanatory case study approach, the modsl wedidated through two cases of
Australian engineering design firms as it was fouadreasonably explain the pattern of
relationships between the constructs predictedheydeveloped model.
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