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ABSTRACT

Construction industry is said to be low in innowatiand adoption of innovations is necessary to gain
competitive advantage in a liberalized and glolealimarketplace. This study investigated the fadioas
influenced the diffusion of construction innovatioand developed an integrated framework to imptbee
diffusion process. A conceptual model was developedjuide the study and the modification of a
guestionnaire used in previous study of similauretThe dependent variable was extent of diffusind

10 independent factors were identified and categdrinto industry characteristics, innovation htites,
adopter innovative characteristics and environmeéntarventions. A questionnaire survey was coneldct
on large and established construction firms in Msita A randomized sample of 525 firms was selected
and the primary data were collected by self-adrténésl postal survey. The response rate was 28%. Dat
analysis was carried out using Statistical Pacfag8ocial Science (SPSS) Version 12. Among theofac
innovative culture was found to be most significantd influenced diffusion positively. In contrasittw
most of the previous studies conducted in develayenohtries, this study was conducted in Malaygiés |
likely to benefit the construction industry of déyging countries of similar settings. The integdate
framework of innovation diffusion will benefit homgewn innovation developers in more successful
diffusion of their future construction innovations.

Keywords: Integrated Model, Construction Innovation, Inndeat Diffusion, Construction Industry,
Innovation Developers, Adopter of Innovation, Sigscef Innovation

1. INTRODUCTION innovation is crucial as assurance to business
sustainability. A study by Hussain and llyas (2011)
Organizations are embracing innovation in all further clarify that dedication to innovation isucial for
aspects in facing competition and challenges brbugha remarkable accomplishment in business besides
about by globalization. The stormy and competitive maintains the competitive advantage. This is eveart
commerce atmosphere of a globalized economynowadays with global commerce liberalization that
necessitates companies to constantly innovate €0 as brought reputable overseas organizations to compete
increase the competitive advantage to sustainwith the homegrown businesses. This infers the
development. Holt and Edwards (2012) affirms that customary business approaches building on low-grice
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as insufficient as there is the need to innovate byrelated to construction industry is the study o th
companies in order to increase proficiency, valnd a diffusion model of technology innovation in Compute

output. Ling (2003) states that innovation is ndwe t
fourth competitive dimension in addition to the
conventional three dimensions of cost, quality tmz.

In order to

realize the economic advantages,n€cessary

Aided Design (CAD) by Kale and Arditi (2010).

The irregularity in the innovation diffusion reselar
results acquired in other disciplines has made it
to conduct separate studies for the

innovation must be diffused and implemented by theconstruction industry with most of these studies ar

society. Hall and Khan (2002) clarify that it iseth
diffusion that “ultimately determines the pace of
economic growth and the rate of change in proditgtiv
and not the invention or innovation. They also adsli
that innovation will contributes nothing until useully
adopt the new technology. The effectiveness ofidiffn
will  encounter “adoption, implementation and
institutionalization” (Murray, 2009). As a resulthe
diffusion of innovation has triggered the attentiof
business investors, as socio-economic gains wily on
achievable through a successful diffusion practidds

is clarified by Materna (1981) that more than twods

carried out in the United States of America andil unt
recently only a handful are conducted in Unitedg¢iom
and Australia. These studies (Blackley and Shed£€6;
Toole, 1998; Cavelkt al., 2004; Larsen and Ballal,
2005; Manleyet al., 2005; Panuwatwanicét al., 2009)
are conducted in developed countries, which have
industry settings different from developing couestifor
example Malaysia. Their findings and recommendation
may not be directly applicable.

Rogers (1995) says that diffusion process was @ kin
of social change, defined as the process by which
alterations occurred in the structure and funcidra
social system. Study of innovation process by @kire

of unsuccessful technology transfer is caused bydiffusion approach, therefore, is able to yieldighss

inefficient diffusion and it require up to 80% offiet
overall cost to develop an invention to profitablade.
Obviously, the diffusion phase in an innovation-
development process is important and it is necedsar
have a better understanding of the diffusion predes
ensure a better success rate of an innovation.

with regard to the reluctance on the part of budd®
change their mindset with regard to innovation. rApa
from that, an innovation can only bring economic
benefits unless and until it is diffused and addpby
substantial number of members of a social systerthi$
respect, exploring the factors that influence tliision

The construction industry has often been viewed asProcess will lead to better understanding of tHeusiion

underachiever in innovation and the main reasoof its
slow acquiring of new technologies (CIDB, 2005a),
particularly in the acceptance of local innovatidResearch
of productivity growth indicator specifically assaed to
construction  innovation frequently perceives that
construction industry has low innovation achievemen
(Brochner, 2011). With the exception of mega pisjec
which often involve foreign participants, local stmction
firms still preferred time-proven traditional canstion
methods. This can be attributed to the perceptiat t
innovations are risky and expensive, at leasténntind of
small construction firms. In addition, it is repedt that
private firms seldom conduct research and developore
construction innovations (CIDB, 2005b).

There is an already substantial research achieveme
on construction innovation (Larsen, 2005) and only
recently the study of diffusion practice becomes

sensations. There are over 5,200 publishing onigldh
studies (Rogeret al., 2005) However, majority inclines to
concentrate on the technicality of a particulahtextogy
and not many elaborate the diffusion of technologga
community (Dieperinkat al., 2004). Rogerst al. (2005)
also confirms that innovation diffusion researclze
mostly of technical-based, some are policies oerstlare
of community education innovations. One good exampl
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mechanism, which can then assist the local innomati
developers in the promotion of their innovations.
Relating to the problem statement described above,
the objective of this study is to investigate tlifudion
of construction innovation and to identify and btith
factors which influence the diffusion process ire th
construction industry. It is intended to gain bette
understanding of the diffusion-adoption processtiore
successful diffusion of future construction innowat
Using the settings in Malaysia, it is hoped that study
can benefit construction players in developing toes.

1.1. Conceptual Modd

The authors have proposed the conceptual model

“or construction innovation (Songiet al., 2013), as

shown in Fig. 1. This conceptual model was
developed from Rogers’'s framework on rate of
adoption (Rogers, 1995), Brown (1981) framework on
adopter behavior and related research on consbiucti
innovations (Songipet al., 2013). There are five
constructs in Rogers (1995) framework, namely
perceived attributes of innovation, type of innawat
decision, communication channels, nature of tha@akoc
system and extent of change agents’ promotiontsffor
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Innovation

Aftributes

¢  Relative advantages
e Complexity

Extent of diffusion

Measured as number of

Industry adoptionby construction
Characteristics firms

e  High social responsibility
*  Cyclical market
e  Traditional procurement practice

Environmental

Adopter innovative characteristics

¢  Clients’ involvement
¢  Regulatory control
e  Public pressure

e Innovativeculture
¢ Innovation champion

Fig. 1. The proposed conceptual model for constructiomwation

Brown (1981) examines the adoption behaviour of While, the concept of innovation attributes was @dd
adoption firms with four constructs in his framewor from Rogers (1995).

namely characteristics of the innovation, industry  Consistent with the study main objective, the
characteristics, institutional effects and firm conceptual model focused on the extent of diffusisn
characteristics. This study investigated the exwint the dependent variable. Essentially, it was thedrithat
adoption as a measure on the degree of success f€ interaction among factors of innovation attrés,
innovation and the focus is the supply side of industry .c_hargc.:t_erlstlcs e_md_ adopter innovative
innovation, i.e., the home-grown innovation charactgnstlcs initiated the diffusion processe Bxtent
developers. Brown (1981) framework emphasisesOfd'ﬁus'on was caused by the forces of technolpggh

more on the supply side, hence his proposedand demand puII created_ by the |_nteract|on. Momat
factors of environmental interventions were thesutizo
constructs were found to be more relevant.

The proposed conceptual model for the diffusion of influence the diffusion process much later, resgltin

L . significant changes.
construction innovation is based on the ten factbed Basing on the conceptual model, the first hypothese
were grouped under the four headings, namely th

. . . . o €of this study was formalized as follows:
innovation attributes, industry characteristicsoftéer
innovative characteristics and environmental 1. The ten factors grouped under the four headings

interventions as shown inFig. 1. The proposed namely innovation attributes, industry charactiesst
conceptual model followed mainly the framework bae t adopter innovative characteristics and environmenta
adopter behavior developed by Brown (1981), with interventions will significantly explain the variem
minor changes. Thus, environmental interventionsewe in the extent of innovation diffusion.

similar in meaning to the institutional effects ¢Bm,

1981), but the innovative characteristics of adupti The other hypotheses formalized from literature

firms were focused here instead of firm charadieds review are listed below:
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H2: Relative advantage of an innovation is posijive using the computer software called Statistical Bgek

related to the diffusion of innovation. for Social Science (SPSS) Version 12. The survey
H3: Complexity of an innovation is negatively reldt  questionnaire was pre-tested on 20 professionais the
to the diffusion of innovation. construction industry to gauge its comprehensiveiaesl

H4: High social responsibility associated with clarity. Basing on the feedbacks of the pilot synsme
construction product is negatively related to the words were replaced and certain sentences rephrEisisd

diffusion of innovation. was to ensure the level of language used was ajig®p

H5: Cyclical market of construction industry is to the respondents in the industry and the questiare
negatively related to the diffusion of innovation. easily understood and non-ambiguous.

H6: Traditional procurement practice in construatio For rigorous and formal research, the interval and
industry is negatively related to the diffusion of ratio measurement scales were preferred. In thidyst
innovation. nominal, ordinal and interval scales were used to

H7: Innovative culture in construction firms is measure the variables, but interval scale was ised
positively related to the diffusion of majority of the questions. For this purpose, theikert

H8: Innovation champion in construction firm is scale was used consistently throughout to ensure
positively related to the diffusion of innovation. uniformity and to facilitate the comparison of data

H9: Clients’ involvement is positively related thet — Sekaran (2003) says that 5-Likert scale was jugfoasl
diffusion of innovation. as any, because research had indicated no sigtifica

H10: Regulatory control in construction industry is improvement in reliability by increasing to 7 op®ints.
positively related to the diffusion of innovation To assess the reliability of data collected, a

reliability test of Cronbach’s alpha was carriedt ou
2. MATERIALSAND METHODS using the SPSS computer software. The values of

Cronbach’s alpha obtained for the variables weré we
Construction technological innovations consistvedt  above the required 0.7, indicating acceptable baitg.
types namely innovation in construction processes a The questionnaire was considered adequate and ready
innovation in finished product or its componentsisTstudy for the mail survey exercise.
narrowed down its scope on the home-grown techitalbg

innovations. The construction firms were focusedhis 3. RESULTS
study because they are often the end-users of these
innovations. The sample was limited to large comsitin Results of data analysis are presented as deseripti

firms (classified by CIDB (2005a) as Class G7 whish  statistics, inferential statistics and hypothesssirig. The
defines as firm with unlimited tendering capacifyabove  descriptive statistics provide “a feel for data’ek&ran,
RM 10 million, which were most likely to have adegt  2003), which include frequency distribution, meamd a
home-grown technological innovations. standard deviation. The inferential statistics ¢até the
“goodness of data” (Sekaran, 2003), which include
Cronbach’s coefficient of alpha for reliability te$actor

The method of collecting primary data was by self- analysis for testing validity. Pearson’s correlatamalysis
administered mail survey. Systematic sampling netho \was used to establish correlation of variablesamaway
was used and sampling size of 340 was obtainedyusin ANOVA for variance. Multiple regression and ANOVA
Cochran’s formula. However, to allow for non- \were used to test the hypotheses.
deliverable and non-responded members, the sanzgle s The response rate was 28.5% and was considered
was increased to 527, which was 1.55 times more. Satisfactory, especia”y if Comparison was madd e

The survey instrument was designed to model after3 4 o obtained by a similar survey carried out hPE
Cavell et al. (2004), but with modification to Capture (2003) The breakdown of respondents by JOb funcitso
data for the validation of conceptual model. Cleseled shown inFig 2.
questions were used to measure the data mainly on The respondents of questionnaires were senior staff
interval and ordinal scales to facilitate data gsial in the organization, which lends credibility to the

2.1. Questionnaire Survey
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findings. This study on innovation required resm@ms « HSR5-protection of environment
from senior management staff, because they areailyrm

the persons in the organization involved in plagramd 3.2. Environmental | nterventions
strategy with regards to innovation and technology
adoption. It is noted that half of the respondemtse  « E|1-public complaints
leaders in their organizations, which implied the . El2-building codes
importance they placed on the subject of the survey «  El3-regulations and rules
Figure 3 shows the histogram and the normal .  Ej4-client’s specific instruction
distribution curve of the respondents by numbeyesfrs .  E|5-incentives from client
in business. The distribution of these firms wasnra « El6-pressure from non-government organizations
with a mean of 15.1 and standard deviation equals t (NGOs)
7.96. This implied that the respondents were well
established in the market and should have the33, Relative Advantages
opportunities of being exposed to the two home-grow
innovations in the survey. * INVIMP1-increase profitability
Table 1 shows the values of Cronbach’s alpha for thee |INVIMP2-save labor
four explanatory variables, which were all above th « |INVIMP3-save material and reduce wastage
value of 0.7. ‘Industry Characteristics’ and ‘Adept « INVIMP4-shorter construction time
Innovative Characteristics’ were between the categd * INVIMP5-better quality control
respectable, while the reliability of measures the * INVIMP6-improve safety at site
other two variables, namely Innovation Attributesda « INVIMP7-cleaner site and working environment
Environmental Interventions were regarded as verys INVIMP8-promote better company image
good. Thus, the internal consistency reliability tbe
measures used in this study could be considergdas 3.4. Complexity
A total of 40 items were designed in the
guestionnaires to capture data for the four exptaga « INVATT1-easy to understand and use
variables, namely Innovation Attributes, Industry « INVATT2-no extra manpower
Characteristics, Adopter Innovative Characteristes! * INVATT3-no extra training
Environmental Interventions. These 40 items weotofa «  INVATT4-no extra cost
analyzed, using Varimax as the rotation method ande |INVATT5-no new staff with special skills
principal axis factoring as the extraction methdthe « INVATT6-no change to familiar construction
Kaiser-Meyer-Olkin (KMO) Measure of Sampling processes
Adequacy was 0.687, which was greater than 0.6
(Coakes and Steed, 2003) and the Bartlett test of3.5. Traditional Procurement Practice
sphericity was significant. The results are shown i
Table 2. Further, the anti-image correlation matrix « PP1-jobs awarded to the lowest bids
revealed that measures of sampling adequacy were ab  PP2-separation of design and build
above the acceptable level of 0.5. All these values. PP3-lack of partnering concept
indicated that the matrix was suitable for factgrin «  PP4-unfriendly relationship in project team
The codes used in data analysis as showiabie 3 «  PP5-multi-layered subcontracting
are described below.
3.1. High Social Responsibility

Table 1. Cronbach’s coefficient alpha of variables

Explanatory variables No. of items Chronbach’s
« HSR1-safety during construction Alpha :
«  HSR2-minimum disturbance to public during 'nnovation Attributes 14 0.857
construction Industry Characteristics 15 0.772
«  HSR3-finished product is of quality Adopter Innovative Characteristics 5 0.774
«  HSR4-comfort and safety of end users Environmental Interventions 6 0.821
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N=125

Site
QS/contract agent/supervisor
manager 4%
13%
Constructi
onstruction G.Manager/m.
manager i

o director/owner

50%

26% ‘ Purchasing

Project manager
manager 3%

Fig. 2. Breakdown of respondents by job function

25

Mean=15.1446
Std. Dev. = 7.95598
N=121

10.00 20.00 30.00 40.00
Years in business

Fig. 3. Construction firms by number of years in business

Table2. KMO and Bartlett'’s test
Kaiser-Meyer-Olkin measure of sampling adequacy

0.687
Bartlett's Test of Sphericity Approx. chi-square 2175.478
df 780
significance 0.000
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Table 3. Rotated factor matrix

1 2 3 4 5 6 7 8
HSR5 0.839 0.132 0.197
HSR4 0.725 -0.101 0.115 -0.115 0.160
HSR2 0.664 0.112 0.192 -0.113
HSR3 0.635 0.254 -0.171 0.220
HSR1 0.609 -0.102 0.245 0.133
INVATT1 0.404 0.143 0.334 0.137 0.277 0.304
EI3 -0.233 0.811 0.147 -0.118 -0.167
EI5 0.733
El2 0.718 -0.141
EI6 0.120 0.638 0.220
El4 0.637 -0.168
Ell 0.601 0.109 0.104 0.119
INVIMP6 0.225 0.809 0.219
INVIMPS 0.252 0.104 0.687 0.118 0.222
INVIMP7 0.383 0.659 0.190
INVIMP4 0.654 0.279 0.140
INVIMP8 0.419 0.562 -0.109
PP3 0.684 0.159 0.109
PP5 0.125 0.663 0.159 0.106
PP2 0.629 0.253
PP4 0.156 0.614 0.190 -0.141 0.279
PP1 0.456 0.277 0.107
CCF5 -0.257 0.424 0.128 0.375 0.164
CM5 0.127 0.112 0.176 0.692 0.147
CM1 0.673 0.150
CM2 0.127 0.140 0.648 0.244
CM3 -0.181 0.500 0.353
CM4 0.108 0.279 0.244 0.470 -0.124
CCF2 0.809
CCF3 0.108 0.773 -0.165
CCF1 0.303 0.601
CCF4 -0.173 -0.107 0.425 0.461 0.163
INVIMP2 0.281 0.126 0.101 -0.116 0.691 0.254
INVIMP3 0.159 0.248 0.690
INVATT2 0.202 0.137 0.265 0.452 0.407
INVIMP1 0.198 0.297 0.450 0.100
INVATT3 0.219 0.225 -0.158 0.753
INVATT6 0.121 0.127 0.308 0.179 0.604
INVATTS 0.281 0.213 0.124 -0.241 0.299 0.551
INVATT4 0.170 0.288 0.382

Table 4. Model summary of multiple regression analysis
Model R R Square Adjusted R Square Std. Error of Starfate
1 0.548(a) 0.300 0.219 1.48490

(a) Predictors: (Constant), public pressure, intiomachampion, cyclical market, high social respbitity, traditional procurement
practice, clients’ involvement, relative advantagmnplexity, regulatory control, innovation culture

Table5. ANOVA analysis

Model Sum of Squares df Mean Square F Sig.

1 Regression 81.387 10 8.139 3.691 0.000(a)
Residual 189.623 86 2.205

Total 271.010 96

(a) Predictors: (Constant), public pressure, intiomachampion, cyclical market, high social respbitity, traditional procurement
practice, clients’ involvement, relative advantagmnplexity, regulatory control, innovation culture
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3.6. Cyclical Market with the right variable loading on each factor.dther
words, the items measured the concept correctlyg, tie

* CCl-uncertainties in market outlook e

. CC2-high risks construct validity was good.

» CC3-strong competition and price cutting 3.8. Hypotheses Testing

* CC4-need to venture overseas for growth

. CCs-difficulties of attracting and retaining young Eleven hypotheses were developed. The ten factors
professionals that were hypothesized to influence the extent of

diffusion are, namely relative advantages, compjexi
3.7. Characteristics of Construction Firms high social responsibility, cyclical market, tradital

procurement practice, innovative culture, innovatio
«  CCF1-short-term profit without a business vision ~ champion, clients’ involvement, regulatory conteoid

« CCF2-no innovative culture public pressure. These hypotheses were tested using

«  CCF3-no innovation champion ANOVA to explain variance and multiple regressidos

« CCF4-lack of surplus resources for research andestablish their relationship to the diffusion prsse
development The testing of hypothesis was by ANOVA analysis

«  CCF5-depend on cheap and untrained foreign workers Which was done in conjunction with multiple regiess
analysis that established the direction of relaimm of

From factor matrix inTable 3, eight factors with ~ various factors with the extent of diffusion. Thesults

eigenvalue greater than 1.0 were extracted, whichare presented as follows.

cumulatively explained 54.8% of the total varianee ~ From Table 4, the R square value was 0.300
follows: indicating that the ten factors jointly explainekirty

percent of the variance in the extent of diffusidiis

. Factor 1 comprised five items measuring the conceptP€rcentage might seem low, but was considered riorma
of ‘High Social Responsibilities’ with loading for data collected by survey method due to its lowe
ranging from 0.609 to 0.839 accuracy in measurement (Veaak al., 2005). The

. Factor 2 comprised six items measuring the concepNOVA analysis shown iTable 5 indicated an F value
of ‘Environmental Interventions’ with loading of 3.691 at highly significant level (p<0.05). Théore,
ranging from 0.601 to 0.811 the first hypothesis (H1) was accepted, i.e., tae t

« Factor 3 comprised five items measuring the factors significantly explained the variance in théent

concept of ‘Innovation Attributes’ relating to Of innovation diffusion. _ _ _
improvement aspects (INVIMP) with loading From Table 6, the relationship of factors with the
ranging from 0.562 to 0.809 extent of diffusion could be expressed as follows:

. Factor 4 comprised five items measuring the concept Extent of diffusion = 1.065 + 0.038(RELADV) -

of ‘Procurement Practice’ with loading ranging from 0.153(COMPLEX) +
0.456 to 0.684 0.102(HISORES) - 0.072(CYCLICM) -

« Factor 5 comprised five items measuring the 0-057(PROCURE) + 0.438(INNCULT) +

concept of ‘Cyclical Market’ with loading ranging 0.055(INNCHAM) * 0.2(CLIENT) +
from 0.47 to 0.692 0.115(REGULAT) - 0.093(PUBLIC)

 Factor 6 comprised four items measuring the From Table 7, hypotheses H2, H3, H5, H6, H7, H8,
cqncept _of ‘Cha_racteristics of construction firm" {9 and H10 were supported, whereas hypotheses #14 an
with loading ranging from 0.461 t0 0.809 H11 were not supported. In other words, while redat
* Factor 7 and 8 comprised a total of eight items aqyantages and complexity of innovation, cyclicarket
measuring ‘Innovation Attributes” with loading and traditional procurement practice of construrctio
ranging from 0.382 to 0.753 industry, innovative culture and innovation champiuf
adopter and clients’ involvement and regulatory tasn
“Innovation Attributes”, were extracted into three influenced the diffusion of innovation in the manne
factors, which indicated the different aspects & t hypothesized, whereas high social responsibilitythef
concept. With the exception of one or two itemg.(e. industry and public pressure did not influenceudiibn of
IVATT1 and CCF5), the items yielded eighth factors innovation in the manner hypothesized.
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Table 6. Coefficients of factors

Unstandardized Coefficients Standardized
Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 1.065 2.740 0.389 0.699
Relative advantage 0.018 0.051 0.038 0.347 0.729
Complexity -0.078 0.058 -0.153 -1.357 0.178
Cyclical market -0.045 0.062 -0.072 -0.724 0.471
High social responsibility 0.074 0.078 0.102 0.959 0.340
Traditional procurement practice -0.033 0.061 5@.0 -0.548 0.585
Innovation culture 0.275 0.078 0.438 3.515 0.001
Innovation champion 0.106 0.230 0.055 0.461 0.646
Clients’ involvement 0.182 0.108 0.200 1.690 0.095
Regulatory control 0.105 0.110 0.115 0.954 0.343
Public pressure -0.118 0.138 -0.093 -0.854 0.396
Table 7. Hypothesis and results of hypothesis testing

Hypothesized Test

Factors influencing diffusion Code effect result
Innovation Attributes

H2: Relative advantages RELADV Positive Positive
H3: Complexity COMPLEX Negative Negative
Industry Characteristics

H4: High social responsibility HISORES Negative Fiosi

H5: Cyclical market CYCLICM Negative Negative
H6: Traditional procurement practice PROCURE Negative Negative
Adopter Innovative Characteristics

H7: Innovative culture INNCULT Positive Positive
H8: Innovation champion INNCHAM Positive Positive
Environmental Interventions

H9: Clients’ involvement CLIENT Positive Positive
H10: Regulatory control REGULAT Positive Positive
H11: Public pressure PUBLIC Positive Negative

4. DISCUSSION

ten factors influenced the diffusion of innovatidrnese
factors were relative advantages and complexity of
innovation, high social responsibility, cyclical rkat
and traditional procurement practice associatett wie

construction industry,

innovation champion of the firms, clients’ involvent,

The positive influence of innovative culture on the
diffusion of innovation is supported in previousidies

Hypotheses H1 was substantiated, indicating tret th (Brown, 1981; Steele and Murray, 2001; Hiwral.,

2003; Ling, 2003; AutarBernardet al., 2010).

With the exception of hypotheses H4 and H11, tke re
of the hypotheses were substantiated. For thotmr$asith
substantiated hypothesized effects on the diffusién
innovative culture and innovation, the rationale of selecting them wadinmed.

The two factors, namely high social responsibility

regulatory control and public pressure. Among theseand public pressure were not substantiated. Prslyiois
factors, innovative culture was the most significan Was argued that construction innovations were ity

(p<0.05) that influenced diffusion positively. Inradive
culture existing in an organization logically nasirthe
individual innovativeness, which eventually leadsan
innovative organization. Firms possessing innowativ
culture are more willing to try out new things; yhare
prepared to take risks, or uncertainty of innovaidt is
logical that this type of culture would enhance @tdm
process, thus directly impact the diffusion of imation.
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associated with
diffusion). As construction products are associatetth
high social responsibility, because any failures ba
the dwellers or
innovations are deemed to be risky.
Construction innovations, however, can be made to
perform safely and satisfactorily if proper ruleada
regulation are drafted to guide their usage (Gannp).

harmful
construction

risks (i.e.,

negative to

innovation

the general public,

AJAS



Ahmad Rahman Songip et al. / American Journal @flidd Sciences, 10 (2): 147-158, 2013

Industry characteristics

*  High social responsibilities: (+)
*  Cwclical market: (-)

Changing the diffusion approach to

negate the negative impact

¢  Traditional procurement practice {-)

A

Y

A J

Educate the

adopters

Innovation Attributes

innovation.

Felative advantages: (+) -
capitalize on these factors

Complexitv: (-) - minimize the
impact of these factors by further
improvement, or to simplifv the
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Adopter Innovative Characteristic

. Innovative culture: (+)
*  Innovation champion: {+)

F 3

Adoption by construction firms (as
measure of the extent of diffusion

Information-seeking

>
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