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ABSTRACT

In this paper, the authors study technology assimilation, aggregating technologies and assimilation stages for
SMEs. The authors employ the twin lenses of organizational innovation and elements of institutional theory.
The research validates some institutional actors and most firm characteristics as important determinants. The
relative weaknesses of the institutional actors provide evidence of structural isolation in the SME environ-
ment that is inhibiting information flow from intermediaries like government support agencies and vendors.
The authors recommend a proactive role on the part of technology and enterprise intermediaries to design

SME-appropriate solutions.
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INTRODUCTION well known that SMEs are different from large

Small and medium-sized enterprises (SMEs)
play a very important role in the US economy
and should be an important subject of study
for IS academic researchers for several rea-
sons. First, the employment scope of SMEs
is significant in the US and EU countries
(Harindranath, Dyerson, & Barnes, 2007);
second, the innovation potential of SMEs in
many high-tech areas is the primary growth
driver of the industry; and finally, this sector
drives the renewal process of the economy
through birth, death, and restructuring. It is
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firms where information systems are concerned,
and organizational theories applicable to large
firms may not be applicable to them (Bharati
& Chaudhury, 2006). A small firm is “not a
little big business,” and there is a need to take
off the big organization glasses when studying
technology issues in small firms (Thong, 1999).
However, few IS researchers in the US focus on
the SME sector. This is evidenced by the fact
that only a few papers on the subject have been
published (Bharati & Chaudhury, 2009) in the
last six years in the top IS journals.

This paper focuses on the question, “What
institutional actors and what firm-level char-
acteristics affect the full assimilation cycle of
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technologies spanning the full value chain of
small and medium-sized enterprises (SMEs)?”
It investigates SMEs in the high-technology
manufacturing cluster based in Greater Boston
and studies the influences of cluster of competi-
tors, vendors, and others on the direction and
pace of innovation. The paper draws on institu-
tional theory (Powell & DiMaggio, 1991) and
organization learning theory (Attewell, 1992)
to build a model of technology assimilation
over the whole technology life cycle. The major
contribution of this paper to technology assimi-
lation research is that it seeks to fill the void
in research on the determinants of technology
adoption and assimilation (i) across the entire
value chain of a firm, that is, technologies that
support both primary activities such as manu-
facturing and logistics and secondary activities
such as purchase and accounting, and (ii) across
the full assimilation life cycle.

IT research on SMEs has mainly been fo-
cused on motivators and inhibitors (Caldeira &
Ward, 2002; Cragg & King, 1993), acceptance
and impact (Iacovou, Benbasat, & Dexter,
1995), factors relating to satisfaction and suc-
cess (Zhang, Sarker, & Sarker, 2008; DeLone,
1988), and implementation issues (Thong, Yap,
& Raman, 1994, 1996). Thong (1999) provided
an integrated model of IS adoption in small
businesses where factors relevant to the firm,
such as CEO characteristics and organizational
characteristics, and a single environmental fac-
tor of competition were used. The paper extends
Thong’s (1999) model of IT adoption in SMEs
by looking into amuch wider set of institutional
actors that play a role in the full assimilation
life cycle and across multiple technologies; it
extends the model developed by Liang, Saraf,
Hu, and Xue (2007), which researches a single
technology, into technology aggregates that
cover the entire value chain; and it adds and
relates to the institutional-theory based models
in IS research (Chatterjee, Grewal, & Samb-
hamurthy, 2002; Teo, Wei, & Benbasat, 2003)
to investigate the full assimilation life cycle.

This research adopts a unique approach
with respect to the current state of IS research
in technology assimilation. First, it adopts

a firm-level approach. Firm-level learning
capabilities are becoming increasingly more
prevalent as antecedents to technology assimi-
lation (Liang et al., 2007), and this approach
has been adopted in the paper. Second, this
paper uses an institutional perspective based
on firm-level analysis. Concern has been raised
about the lack of institutional perspective in IS
research (Chiasson & Davidson, 2005), and this
paper also attempts to address that lacuna. The
technology-organization-environment (TOE)
model (Tornatzky & Fleischer, 1990), an insti-
tutional-theory-inspired model, has motivated
a stream of research investigating the impact
of environmental factors such as competitive
pressures, trading partners, and environmental
uncertainty on IT adoption (Kuan & Chau,
2001). Compared to large firms, SMEs are price-
takers in the market, and as a result of their low
asset base, are more vulnerable to competitive
and business pressures emanating from the in-
stitutional environment (Liangetal.,2007). The
environment is likely to be an important factor
in technology assimilation by SMEs. There is a
serious dearth of research that studies the impact
of environment on SMEs in the context of IT
adoption, with a few exceptions (Thong, 1999).
Third, while much ofthe literature in technology
assimilation is based on a single technology,
this paper models antecedents to technology
assimilation where aggregates of technologies
are involved. While this aggregation may hide
the differences between the impacts of differ-
ent technologies, a confirmation also provides
evidence of model robustness at the aggregate
level and makes policy recommendations more
meaningful (Fichman, 2001). This paper focuses
on multiple technologies, such as supply chain
management (SCM), customer relationship
management (CRM), enterprise resource plan-
ning (ERP), and similar technologies that make
a firm-wide impact, in contrast to studying an
individual technology. The paperalso addresses
some relevant question for SMEs: How much
are SMEs impacted by the environment and
how much by factors within the organization?
Which approach—the institutional approach or
the organization learning approach—provides
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