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Abstract - The literature on innovation, in the context of small
construction firms, is scattered and still remain in its embryonic stage
in the development of theories and models. The contribution of inter-
firm relationships to innovation and organizational performance in
these firms are examined here through 159 survey data from
Malaysia. We find that prioritising relationship-building strategies is
relevant in facilitating innovation implementation and enhanced
organizational performance within the small project-based firms. The
findings implied that firms with limited resources and capabilities
could expect a more significant improvement of their organizational
performance, if they encourage a high level of inter-networks and
innovation activities.

Index Terms - Construction Innovation, small firms, inter-firm
linkages, construction, firm performance

1. Introduction

Over vyears, scholars have increasingly acknowledged
innovation as the necessity for organizations to prosper or
survive in a dynamic environment [1, 2] and therefore, the
essential of competitive success and industrial evolution [3, 4,
5, 6]. Construction firms being innovative in the development
and/or implementation of new ideas, products, processes or
practices could bring about increased organizational
performance [7, 8, 9] and project enhancement [10, 11].

To date, the research attention of innovation given to
small firms are limited [13, 14] and the dynamics of the
correlation between innovation and small firm performance
remains ambiguous. Such entrepreneurial spirit is especially
important to drives a firm to be flexible in pursuing inter-firm
relationships that in turn facilitates the access to key external
resources, therefore, overcome the problems of transferring
knowledge and learning experiences between the project and
firm [12].

Hence, this study aims to extend and expand existing
research, which are mainly drawn from analysis on large firms,
through understanding their use of inter-firm linkages with
external firms and the implications of such relationship may
have for learning and innovation. The remainder of the paper
is organized as follows. Section 2 reviews the construction
innovation literature, which serves as the theoretical
foundations for the hypotheses proposed. Section 3 presents
the data and statistical methods used to test the hypotheses.
The results of the study are discussed and presented in section
4, which then summarizes and concludes the article.
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2. Inter-firm networks, innovation and firm performance

A. Inter-firm networks and innovation

The innovation performance of construction is generally
perceived as underperforming [15] where the major
impediment is its continuous fragmentation [16, 17]. The
industry is fragmented by project-based firms with temporary
relations with external partners, therefore aggravating further
the challenges of producing assets that are large, unique,
complex, long-lasting, expensive and risky [18]. It is against
this backdrop that small firms struggle.

For small firms with limited resources, innovation seems
particularly vital for their competitive advantage and survival
[8]. However, innovation is typically said to be a resource
intensive activity, and hence can be difficult for them to
undertake [14]. Yet, there were suggestions points out that
some resource-constrained firms are able to overcome the
resource disadvantages of their size and grow faster than their
peers by successfully driving project innovations. By
strategically exploiting its external environment, small firms
could build up their strong internal capabilities and develop
innovations with characteristics appropriate to its environment,
capabilities and likely projects [13].

Considering the peculiarities of the industry which is
characterized by the segregated nature of construction
activities, various studies [19, 20] shown that networking
relations would play a crucial role in favouring innovation
process. A climate of integrated effort and shared values
among project participants greatly reduce the fragmentation
among team members, and therefore, contribute to the
generation and successful development of innovation [16, 21,
22]. The social capital, such as information, knowledge and
resources [23] embedded in such networks are particularly
conducive for continuous innovativeness and enhanced SME
performance [24, 25].

Despite the proven positive impact of networks on
innovation, empirical evidence into the relationship between
social capital and SME performance is inconclusive in that
“research has largely not accounted for the mediating process
steps that translate social capital into organizational
performance outcomes” [26; p. 157]. Research on small firms’
networking and their contribution to construction projects
innovation do not reach a clear conclusion. Hence, we
postulated the following hypotheses (see Fig. 1):



Hla. The greater the inter-firm network, the greater the
product innovation.
Hilb. The greater the inter-firm network, the greater the
process innovation.

B. Innovation and firm performance

In construction literature, innovation is typically defined
as the actual use of a nontrivial change and improvement in a
process, product or system that is novel to the institution
developing the change [16]. Also, it is described as ‘the first
use of a technology within a construction firm either in the
process or in the product [27; p. 884].” It is ubiquitous
regarding the technical advancements and their significant
impact on projects and organizations of successful innovation
implementation. The results of the technological process of
innovation, which is materialized in product- and process-
related innovations, became vital with the increasing technical
complexity in projects and international competition [28].

This paper accordingly focuses on technological
innovation to complements the innovation literature within the
context of small construction firms. While it is widely agreed
that innovation leads to positive project outcomes [8],
nevertheless very limited studies address its impact on
organizational performance. Innovation are usually undertaken
by the construction firms and implemented on construction
projects [11, 19] and that innovative activities are generally
pervasive throughout all on-going activities of a firm and are
difficult to isolate and evaluate [29]. These suggest that the
firm is at the centre of an enabling network of the industry and
therefore, firm can be a suitable unit of consideration for this
research’s focus on construction innovation. Based on the
above discussion, we hypothesize (see Fig. 1) the following:

H2a. Product innovation will positively influence firm
performance.
H2b. Process innovation will positively influence firm
performance.

3. Data and Variables

A. sample

Earlier works on small construction firms are dominant in
using qualitative method for answering inquiry in the
innovation management field [13, 14]. To comprehend their
contribution, the samples of current study were firm’s
managing director/senior manager. Excluding the micro-
business (with fewer than ten workers), the questionnaires

Product
Hla Innovation H2a X
Inter-firm Firm
networks Performance
Hlb
Process H2b
Innovation

Fig. 1. Conceptual model
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were distributed to 761 small-sized contracting companies
throughout Kuala Lumpur. Prior to main distribution of the
questionnaires, a preliminary test of their design was carried
out to further improve the clarity of the content. Fieldwork on
the final questionnaire occurred during July-October 2013. To
further improve the response rate, follow-up telephone calls
were made to request participation. Of the 174 responses
obtained, 17 were subsequently eliminated as invalid owing to
incomplete or incorrectly completed issue. The final useable
questionnaires were 157, which provided the final effective
response rate of 21%.

B. measure

The measurement items are formulated on the basis of
thorough review of the literature and pre-tested with 15
competitive small constructing companies located in Kuala
Lumpur. The questionnaires comprise four main constructs.
The scale developed by authors as in [30, 31] was modified to
measure inter-firm networks, which composed of eight items in
total. To assess innovation, this study adopts some of the
innovation measures developed by authors as in [32, 33]. The
innovation construct measures process innovation and product
innovation and has 8 items. Finally, this study adopts the work
of author as in [34] for the firm performance measure, which
comprises 7 items. Also, we included firm age to control for
the endogenous variables.

4. Results

To test the conceptual model, structural equation modeling
was employed using the partial least squares (PLS) approach
[35]. This tool is particularly suitable for small samples with
complex models; a prediction-oriented method that does not
require strong theory [36]. In this regard, developing both
measurement and structural models are important to
adequately formulate the hypothesized relationships within the
proposed model [35], as presented below.

A. Measurement model

As recommended [37], the individual reliability of the
items was evaluated using factor loadings of >0.707. Table 1
shows that factor loadings for all the constructs in the
conceptual model exceed this minimum value. Further, the
construct reliability is determined by analysing joint reliability.
0.8 is suggested as a suitable level for this indicator [38].
Values of this index exceed the minimum for all the constructs
(Table 1). Next, to assess convergent validity, the average
variance extracted (AVE) is analysed. As recommended [39],
AVE should be >0.5 for all the constructs (Table 1).
Eventually, to check the discriminant validity, the AVE for all
latent constructs has to be compared with reflective indicators,
and that the square root of the AVE must be greater than
correlations between the constructs.



Table 1 Measurement model results

Factors SL SE t-value® CR AVE"
Inter-firm network (molecular 2nd-order factor) 0.823 0.794
Customers/Clients 0.852 0.043 17.189
Suppliers of components, equipment and software 0.846 0.047 16.314
Competitors 0.728 0.051 13.168
Experts and consultancy firms 0.785 0.067 9.821
R & D firms or laboratories 0.723 0.057 11.950
Universities or centres of higher education 0.726 0.072 8.230
Public and non-profit research organizations 0.759 0.075 7.431
Firms outside your industry 0.744 0.074 2.629
Product innovation 0.787 0.730
Prod1 0.715 0.035 22.795
Prod2 0.813 0.046 17.407
Prod3 0.878 0.027 31.665
Prod4 0.821 0.033 24.463
Process innovation 0.937 0.788
Procl 0.881 0.030 29.044
Proc2 0.906 0.019 47.955
Proc3 0.911 0.021 42.466
Proc4 0.853 0.032 26.139
Firm performance 0.959 0.768
FP1 0.839 0.043 19.441
FP2 0.896 0.025 35.353
FP3 0.852 0.029 29.634
FP4 0.871 0.034 25.595
FP5 0.892 0.028 31.416
FP6 0.881 0.030 29.606
FP7 0.903 0.025 36.303
Age 1.000 0.000 0.000 1.000 1.000

Notes: SL, standardized loading; SE, standard error; CR, composite reliability; VIF, variance inflation factor; n.a., not applicable.

2 Absolute t-values greater than 1.645 are one tailed significant at 5%
P percentage of item variance explained by the latent variable.

B. Structural model

The result shown in Table 2 summarizes the results for the
path models. Inter-firm network is the exogenous construct,
with product and process innovations as intermediate
endogenous constructs, and firm performance as endogenous
construct. The t-values (Table 2) were calculated using a
bootstrap resampling procedure with 500 subsamples [36].
The coefficient of determination (R? value) of 0.75, 0.50 and
0.25 for endogenous constructs can be respectively described
as substantial, moderate, or weak [35]. The R? for the
performance variable indicates that the conceptual model
proposed explains 59.8% of the variance of the construct,
which is a very satisfactory level of predictability.

Table 2 Structural equation model results

Standardized t-value Conclusion
coefficient

Hypothesized links
Inter-firm networks 0.63™" 9.5436 Hla
— Product innovation supported
Inter-firm networks 0.38"" 3.9379 H1b
— Process innovation supported
Product innovation 0.53™ 4.8949 H2a
— Firm performance supported
Process innovation 0.78™" 11.4190 H2b
— Firm performance supported
Non-hypothesized links
Age — Firm performance 0.02"¢ 0.3848
Goodness-of-fit statistics
R2 0.59"
"$Non significant. " p<0.001. “"p<0.01l. “p<0.05 “p<0.l.
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To assess the hypothesized relationships among the
constructs, the path coefficients (B) and corresponding
significance levels must be analysed. As presented in Table 2,
inter-firm network has a significant effect on product
innovation (p=0.636, t=9.543) and process innovation
(B=0.375, t=3.937), providing support for Hla and H1lb. The
effects of product innovation ($=0.531, t=4.894) and process
innovation ($=0.784, t=11.419) on firm performance are also
significant, giving support to supporting H2a and H2b,
respectively. With regard to the control variable, age ($=0.019,
t=0.384) were not significant.

5. Discussion and Conclusions

This paper has addressed the question of how inter-firm
network may influence construction innovation, which in turn
leads to greater firm performance. The empirical results
provide strong support to the hypothesized relationships as
depicted in Fig. 1. Some interesting results obtained from our
analysis have contributed to the literature in three ways. First,
it is the first effort that focuses on the underlying processes
through which technological innovations (i.e., product and
process innovations) are affected by inter-firm network, as
well as their influence on firm performance. Second, the
findings add to the construction literature by quantitatively
uncovering the significance of inter-firm networks to
innovation and organizational performance, in the context of
small construction contracting firms. Finally, the research
extends previous research that explored very much on project
performance; we addressed the effect of technological
innovations on the organizational performance.

In summary, this paper reports an innovativeness study in



the Malaysian construction industry, which it not only reveals
the contribution of networks to innovation and organizational
performance, but also points out that different type of
innovations exerts different impact on performance aspects.
The findings support the claim in other industries [23] that
innovation has a positive and significant impact on the
performance and growth in the small business sector of the
construction industry. We complement the existing study by
using a quantitative approach to gain a comprehensive picture
of to what extent inter-firm networks support innovation and
organizational performance. Further, investigating the nature
and impact of non-technological aspects of innovation should
be considered, to provide a holistic approach to the future line
of research.
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