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Abstract: Rapid technological changes and increasing global competition are challenging the construction
industry. Construction organizations can no longer rely on internal sources to generate new knowledge and
technology. The ability to acquire, assimilate, transform and exploit external sources of knowledge and
technology are critical components for organizations to survive, grow and compete in the market. This ability
is called absorptive capacity. Many researchers have explored absorptive capacity in studies at different levels:
individuals, organizations, industry and country. However, most of the studies focus on very large
organisations, which have sophisticated structures and strong R&D orientations. Very few studies address
absorptive capacity in SME organizations. This paper presents a literature synthesis on absorptive capacity,
focussing on SME construction organizations. This paper contributes to the body of knowledge of absorptive
capacity by providing relevant literature synthesis in the area and because of the gaps found in the literature,
this paper raises questions for further research.
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INTRODUCTION this underdeveloped area of research, by providing a

The construction industry has become more literature, this paper raises questions for further research.
challenging. Clients’ changing needs, increasingly The first section of this paper discusses the theoretical
complex projects, more efficient construction methods and background of absorptive capacity. The second section
strong competition in the industry have created strong presents a literature synthesis of absorptive capacity in
demand for advanced and new construction technologies. SME construction organisations and proposes key issues
Technological development has changed the production for future research. The last section includes a conclusion
process and implementing new technology on-site has from the literature synthesis.
become more important in achieving increased efficiency.
However, technological development comes with cost and Concept of Absorptive Capacity: Several studies have
risks. With rapid technological changes, short product been carried out applying the concept of absorptive
life-cycles and increasing global competition, an capacity, i.e. in manufacturing firms [1, 2], innovation and
organization can no longer rely entirely on its internal new product development [3, 4], information technology
sources to generate new knowledge and technology. and multimedia [5-7], knowledge management and
Acquiring new technology from external sources has organizational learning [8-10]. 
become crucial, to enable organizations to cope with the The concept of absorptive capacity originates from
pace of technological development [1]. Thus, absorptive macroeconomics, where it refers to the ability of an
capacity has been acknowledged as one of the economy to use its capital resources effectively [11].
fundamental components for organisations to survive, Cohen and Levinthal [2] An organisation’s absorptive
grow and compete in the market. capacity is its ability to recognize the value of new

This paper presents a literature synthesis on information, to assimilate that information and apply it to
absorptive capacity, focusing on SME construction further its commercial ends. Mowery and Oxley [12]
organizations. The aim of this paper is to contribute to suggest   that    absorptive    capacity   is   the   ability  to

relevant literature synthesis. From the gaps in the current



World Appl. Sci. J., 21 (8): 1122-1127, 2013

1123

Table 1: Definitions of absorptive capacity
Author(s) Definition
Adler [11] Ability of an economy to utilize its capital resources effectively
Cohen and Levinthal [2] Ability to recognize the value of new information, assimilate it and apply it to commercial ends
Mowery and Oxley [12] Ability to understand the external source of technology and apply it internally.
Lane and Lubatkin [8] Ability to learn from another firm
Zahra and George [9] A set of organizational routines and processes, by which firms acquire, assimilate, 

transform and exploit knowledge to produce a dynamic organizational capability.
Liao, Wu [13] Organisation’s ability to absorb external knowledge
Kamal and Flanagan [14] Ability to acquire, learn, understand and make use of new resources, to improve performance
Ndiege, Herselman [15] Learning ability that organizations develop to identify the external information 

and knowledge that is important to them and customize it to meet their specific needs. 

understand the external source of technology and apply absorptive capacity, co-exist at all times to improve an
it internally. They suggest that in absorptive capacity a organisation’s performance [9]. For example,
broad set of skills is needed, to deal with the tacit organisations cannot exploit knowledge without first
component of the transferred technology, as well as to acquiring it and similarly, an organisation’s ability to
cope with the necessity of transforming the imported acquire and assimilate external knowledge does not
technology for domestic application’ guarantee that it will exploit this knowledge. Table 1

Zahra and George [9] proposed a comprehensive provides some of definitions of absorptive capacity.
concept of absorptive capacity, in which they described Based on various definitions of absorptive capacity,
absorptive  capacity as a set of organizational routines it is clear that absorptive capacity is a multi-dimensional
and processes, by which firms acquire, assimilate, concept that has been studied in many disciplines, with
transform and exploit knowledge to produce a dynamic different perspectives across a myriad of fields. There are
organizational capability. Their definition, gives similarities in the literature, in which absorptive capacity
absorptive capacity intofour organisational / individual involved a sequence of processes, starting from the
capabilities involving: recognition of new information/knowledge to the

Acquisition – a firm’s capability in identifying and application, Cohen and Levinthal [2] suggest that an
acquiring the external knowledge that is important to organisation’s absorptive capacity is dependent on the
its operation. absorptive capacities of its individual members. However,
Assimilation - a firm’s capability in processing, there are other aspects of absorptive capacity that are
analysing, interpreting and understanding the particularly related to organisations; of which the
information and knowledge acquired from external combined absorptive capacities of its employees is merely
sources. one. Absorptive capacity is a multilevel concept occurring
Transformation - a firm’s capability in combining at individual, organisational, industry and national levels.
acquired knowledge with existing knowledge, by At the individual level, many researchers proposed
adding knowledge, discarding unnecessary that absorptive capacity is linked to prior related
knowledge or interpreting the same knowledge in a knowledge and the experience of individuals.
different manner and; Accumulated prior knowledge is seen as increasing an
Exploitation - a firm’s capability in applying acquired individual’s ability to acquire new knowledge and, at the
or transformed knowledge into their operations. same time, increasing their ability to recall and use their

Zahra and George [9] described the first two as a breadth of prior knowledge will enhance individual
potential absorptive capacity; reflecting the learning, because with more knowledge stored in his or
organisation’s receptiveness towards new external her memory, the more readily an individual can establish
knowledge. Transformation and exploitation of knowledge links with new related knowledge and, in turn, acquire new
are categorized as realized absorptive capacity; reflecting knowledge. Gray [17] found that relevant background
the organisation’s ability to leverage the knowledge. All knowledge, developed through education and experiences
these subsets of absorptive capacity, regardless of of individuals, has a positive link with the development of
whether it is potential absorptive capacity or realized absorptive capacity. 

implementation of it. In relation to information/knowledge

own knowledge [2]. Bower and Hilgard [16] suggest that
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Table 2: Research related to absorptive capacity at different level
Level of Absorptive Capacity Author(s)
Individual Bower and Hilgard [16]; Cohen and Levinthal [2];Deng, Doll [7], [21]; Lenox and King [22]
Organisation Cohen and Levinthal [2]; Bosch, Volberda [5], [8, 10]; Lin, Tan [1]; Smallbone, North [4]
Industry Rawski (1975); Liao, Wu [13]; Abecassis-Moedas and Mahmoud-Jouini [3]; Stock, Greis [6]
National/Country Kim [23]; Hou and Gee [24]

However, an individual’s accomplishment, in company are proposed as alternatives for organisations
acquiring new knowledge, does not imply that he/she to develop their background knowledge and absorptive
managed to utilize the acquired new knowledge. Krogh capacity [12]. 
and Roos [18] suggest that, when an individual’s An organisation’s process of absorbing external
performance of tasks is interrupted by the appearance of knowledge and the transfer of knowledge across and
a problem, they are pushed to apply the knowledge they within sub-units in the organisation, are important aspects
have gained in solving the problem. Koskinen and of organisational absorptive capacity [2]. Cohen &
Vanharanta [19] agree that the depth of knowledge and Levinthal [2] suggest organisations should have a
multi-faceted experiences that they refer to as “know- ‘gatekeeper’, a specialized individual acting as the
how”, will also increase the possibility that individuals communication link between the organisation and the
will solve problems, especially when the problem involves external environment and also between sub-units within
difficult technological issues. Koskinen and Vanharanta the organisation. The main function of a ‘gatekeeper’ is to
[19] further suggest that action learning is one way that monitor the environment and translate complex external
individuals acquire and absorb new knowledge. Through knowledge into a form which is understandable by the
action learning, individuals learn from one another by internal staff. However, under conditions of rapid and
mutual support, advice and questioning, using both uncertain technical change, relying wholly on the
explicit knowledge, accessed from formal sources, such as ‘gatekeeper’ in transmitting the external knowledge is not
books, reports, database, magazines and websites, sufficient. The internal staff, as a whole, must have some
together with tacit knowledge, gained through experience, level of relevant background knowledge, to have effective
as they work on real issues or practical problems, while communication and interaction across and within the sub-
carrying out real responsibilities in real conditions. unit. Table 2 below summarizes research related to

At the organisational level, Cohen & Levinthal [2] absorptive capacity at different levels.
suggest that an organisation with higher levels of Based on the literature, absorptive capacity is
absorptive capacity tends to be more proactive in characterized as heterogeneous. Different individuals and
exploiting opportunities in the environment. They are able organizations have different levels of competencies to
to react promptly to client requirements, market needs and learn and understand new things. In SME organisations,
can renew their products regularly in order to compete. absorptive capacity occurs by different means. The next
Similar to the individual development of absorptive section analyses the literature on absorptive capacity in
capacity, relevant background knowledge is important to the context of SME organisation. 
help to increase the organisation’s capabilities to
assimilate and exploit new knowledge. Researchers [2, 4, Absorptive Capacity in SME Construction Organisation:
8, 12] suggest that investment in R&D is one effective Most of the studies on absorptive capacity focus on large
way for an organisation to build its background organisations, which have sophisticated structures and
knowledge and absorptive capacity. Organisations may are R&D orientated. The Research and literature on
conduct their basic research and development in-house to absorptive capacity, related to SMEs, mostly concentrate
provide their own general background knowledge. on those growth orientated and high technology small

Gann [20] suggests that collaboration in university firms, which consider R&D activities as the core
research is one way for an organisation to build its measurement of absorptive capacity. For example, Liao,
background knowledge and absorb external sources of Welsch [25] suggest development of absorptive capacity
knowledge. He described professional institutions as on growth-orientated SMEs allows them to better
having played an important role in the development and appreciate, understand and evaluate environmental
dissemination of knowledge. At the same time, changes and those SMEs with higher levels of absorptive
technology transfers, such as licensing, joint ventures or capacity tend to be more proactive and responsive.
direct  transfers,  to  a  wholly-owned  subsidiary Kodama [26] found that the absorptive capacity of
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product-developing SMEs is the key element of an flow of knowledge may be relevant at the initial stages,
efficient regional technology transfer system between
universities,  industry and firms in Japan. Kodama [26]
also suggests that a higher absorptive capacity of
product-developing SMEs can be gauged from their
higher level of investment in R&D. However, he admits
that it is not easy to find small firms with necessary
absorptive capacity, especially in rural regions. The
findings by Jong and Freel [27] also reflect the importance
of R&D in high levels of absorptive capacity in high
technology small firms. Jong and Freel [27] found that
small firms with high absorptive capacity have higher
R&D expenditures and are more likely to have innovation
related collaboration with outside organizations. There is
little research on absorptive capacity relating to SMEs
operating in the conventional manner, with no R&D
activities. There is also no tangible measurement of how
to identify and measure absorptive capacity outside the
R&D context. outside of the R&D context’ Muscio [28]
proposed a human resource approach, such as using
education, skills and training as indicators for absorptive
capacity in conventional SMEs. He agrees that alternative
components of firms’ learning processes, such as learning
by doing and learning by using, are key roles in
developing knowledge and generating absorptive
capacity in SMEs. There are significant differences
between large companies, growth orientated and high
technology SMEs and traditional/conventional SMEs in
their ability to absorb new knowledge.

Research on absorptive capacity in the SME
construction  organization  context  is still ambiguous.
The theory and process of absorptive capacity is drawn
from other industries i.e. manufacturing, management and
technology. The process in which SME construction
organizations develop their absorptive capacity is one of
the limitations in the literature. The studies by Gray [17]
and Barrett et al [29] suggest that performance
improvement, based on new knowledge absorbed into
construction SMEs, through technology transfer can and
does, occur successfully, but in a different way to that in
large enterprises. Walker, Maqsood [30] suggests that a
strong absorptive capacity in a construction organisation
will help to synchronize people’s capabilities, processes
and technologies, as the integration between these three
organizational components will contribute towards
organization productivity. However, construction
organisations are different from many types of
organization, as they are project driven and involve a wide
range of participants. The effort to synchronize people’s
capabilities, the technologies, process involved and  the

which involve planning, design and scheduling. However,
when it comes to on-site projects, the development of
absorptive capacity is difficult to define and the three
important components may segregate as each project
involves different processes and requires different sets of
skills and technology. The individuals, engaged in the
process, have a variety of background knowledge and
different competency levels. There are huge differences
between individual capabilities to absorb new knowledge.
Most individuals at higher levels, such as designers
(architects) and engineers, have a strong background
education in their own field and a proper background
knowledge of and a familiarity with, the overall
construction process, their speed and capability to absorb
new knowledge is high. However, most individuals at the
lower levels, especially the on-site labour, who have low
education levels and little, or no, proper background
knowledge of construction, are less capableof absorbing
new knowledge and are slower to do so. At the same time,
a particular project team may only work together for one
project and they are likely to move from one project to
another. Therefore, in construction organisations,
especially in the project phase, the knowledge absorption
process is more complex, as it involves different people,
with some knowledge input moving around from one
project to another, different kinds of technologies and
different processes at every stage.

Spithoven et al [31] suggest that small firms
operating in traditional sectors, such as construction,
typically exhibitlimited in-house absorptive capacity and
need assistance from research centres i.e. university and
public research centres to help them in building
absorptive capacity. However, earlier research by Gann
[20] revealed most small construction firms do not have
sufficient infrastructure or internal resources to acquire
and use the research results produced by universities.
Only a few construction firms have the capability to
absorb and act directly upon academic research results.
These firms already had a track record of collaboration
with university researchers and have their own technical
support infrastructure, to assist them in the learning
process between projects. With regard to joint ventures
and partnering, as a medium for organisations to absorb
new knowledge, a similar problem occurs among the
construction SMEs. It is very difficult for them to compete
and secure a joint venture or partnering with well-known
or international construction companies, because most
well-known construction companies would be more
confident in working, with large construction companies
to protect their business interests. 
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Case studies by Kamal and Flanagan [14] reflect the temporary project teams. Absorptive capacities across the
issue faced by the construction SMEs operating in rural industry occur at many different levels, ranging from
areas, they found that absorptive capacity of SMEs in manufacturers with research and development facilities to
rural areas is very much influenced by their characteristics small enterprises, working as sub-contractors. To date,
and external environment. The rural organization usually there is no valid way to measure absorptive capacity in
has no specific policy or aim towards the development of SME organizations and there is a gap in understanding
human resources and its absorptive capacity. It depends how absorptive capacity occurs in SME organizations,
on individuals (the staff) and on how they acquire new whether the process of knowledge acquisition,
knowledge and how they develop their personal assimilation, transformation and exploitation exists, or
absorptive capacity. Ndiege, Herselman [15] described, there is a different way to understand it. The research
that due to their small size and resource constraints, small questions raised in this paper, through the literature
enterprises are expected to have a lack of awareness of review conducted, could be a basis for future research
the relevance of absorptive capacity and no sound related to absorptive capacity. 
understanding of the processes of knowledge acquisition,
assimilation, transformation and exploitation. They tend ACKNOWLEDGEMENTS
to practice elements of absorptive capacity in an ad-hoc
manner and they relegate such ventures to the category This paper is part of the research title ‘Absorptive
of a luxury, with most preferring to adopt a ‘wait and see’ Capacity and Implementation of New Technology in Small
approach [15]. and Medium Sized Construction Companies’ funded by
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