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Abstract

Purpose – The purpose of this paper is to provide evidence of the influence of different e-business
technologies on capital productivity (CP). Productivity measurement is a useful tool to gauge
business performance. However, currently there is little empirical evidence to support the impact of
e-business technologies on productivity.

Design/methodology/approach – In this paper, an empirical investigation of 132 small and
medium enterprises (SMEs) in the UK telecommunication sector was carried out, using a hierarchical
regression. In doing so, three different types of technologies that may be associated with e-business
(i.e. internet-based applications, groupware applications, and collective systems) were considered.

Findings – The main findings are that any improvement in CP is significantly influenced by
groupware applications and collective systems. Therefore, the UK SMEs and other large companies
might be over-investing in the development of web sites to support their internet presence, while
under-investing in promoting awareness and the use of these services to customers (i.e. groupware
applications and collective systems).

Research limitations/implications – Measuring the payoff is more difficult in e-business
environments because applications cut across boundaries thereby affecting multiple parties. Hence,
alternative metrics to measure payoff from multiple perspectives could be necessary. Productivity
measurements were conducted in the SME UK telecommunications sector, and hence findings are
valid within this specific context.

Originality/value – The results of this paper provide interesting insights on the performance
drivers of companies using e-business technologies. The findings can guide managers in focusing their
energies on e-business technologies and represent an approach to determine which e-business
technologies are more likely to lead to a boost in productivity.

Keywords Electronic commerce, Capital gains, Communication technologies, Productivity rate,
Small- to medium-sized enterprises

Paper type Research paper

1. Introduction
Increasing competition leads organisations to search for more effective business
strategies. Many of these organisations have turned to information and communication
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technologies (ICT) as a way to cope with turbulent environments (Sigala, 2003). In fact,
utilising technology and managing it effectively is important for a firm and is widely
accepted as a means for creating a sustainable competitive advantage (Barney, 1991;
Mahoney and Pandian, 1992; Chen and Liaw, 2001). In particular, it is broadly
acknowledged that companies are increasingly facing the challenge of e-business, that is,
using internet-based tools to support their business processes (Cagliano et al., 2003).
e-Business offers buyers and sellers a new form of communication and provides an
opportunity to create new marketplaces. e-Business is recognised as an important area for
information technology innovation and investment (Sauer, 2000) and is expected to
dramatically improve a firm’s performance by providing higher levels of process
efficiency.

Initially, many forward-thinking enterprises focused their efforts on the
development of corporate web sites and establishing an online presence. As web
sites can attract customers all over the world, it is necessary tool to compete effectively
with companies that already have an online presence. According to Reis (2006), the
overall percentage of enterprises in the European Union (EU) with a web site was
61 percent, but this percentage is higher for larger enterprises: 90 percent for large and
79 percent for medium-sized enterprises. In the UK, 70 percent of the businesses had a
web site in 2006 (ONS, 2006).

However, the internet and web sites are not enough to conduct e-business (Cagliano
et al., 2003). In recent years, there has been an explosion of new ICTs for e-business that
are mainly focused on customer collaboration and decision making (e.g. groupware and
collective applications). Nevertheless, evidence about the actual implementation and
effectiveness of these new tools is still poor (Cagliano et al., 2003), which makes it
difficult to identify the potential benefits of these new tools (Falk, 2005). Therefore,
since implementing ICT to enable e-business can be difficult, time-consuming and
expensive for a company (Mabert et al., 2001), empirical evidence is necessary to obtain
knowledge on this issue. To overcome this lack of good data, capital productivity (CP)
can be a valuable measure of business performance (Nachum, 1999; Wilson, 1994)
because it reflects the efficiency and effectiveness of resource utilisation to create value
in the marketplace.

Although e-business has been considered an effective and efficient means of
improving the competitiveness of small and medium enterprises (SMEs), few, if any,
studies have considered the relationship between each dimension of e-business and CP.
Research into SME use of ICT within the UK context has been limited to a few studies,
which are now dated (Naylor and William, 1994; Levy et al., 2005; Simpson and
Docherty, 2004). Some of these studies found a strong correlation between ICT use and
firm size, innovation, product development and R&D in traditional sectors, such as
textiles in the UK, implying that while e-commerce has spread rapidly throughout
large firms, its growth among SMEs has been much less pervasive (Harindranath et al.,
2008; Pool et al., 2006). However, while this body of work has recognised that SMEs are
at a disadvantage in terms of ICT use, other literature suggests that SMEs have
advanced in their adoption of sophisticated ICT from the situation described as
common in the mid-1990s (Webb and Schlemmer, 2008; Gunawan et al., 2008; Hinton
and Barnes, 2009; Kim et al., 2008).

A possible explanation of the above ambiguity would be the fact that much of the
existing literature still relies on case studies, anecdotes, and conceptual frameworks,
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with little empirical research directed to assessing the impact of each dimension of
e-business on a firm’s performance (Soto-Acosta and Meroño-Cerdán, 2008). This paper
analyses the effects of e-business technologies on the CP of a sample of 132 SMEs in the
UK telecommunications sector. The UK telecommunications industry is a
high-technology industry in which the basic assumption is that “ICT” plays a key
role in enabling SMEs to achieve speed and flexibility in the innovation process
(Cegarra et al., 2007). We developed a framework to allow SMEs to facilitate further
development of ICT to e-business. To build our framework, we initially make use of the
concepts of:

. internet;

. groupware; and

. collective systems.

We then suggest that the development of these three ICTs in practice can help SMEs to
convert information related to e-business services into CP. The next section provides a
literature review on how these three ICTs affect productivity. Based on the review, we
propose a research approach analysing which e-business technologies are more likely
to lead to a boost in productivity, and derive a set of hypotheses. This is followed by a
description of the empirical study and a presentation of the analysis and test results of
the hypotheses. Finally, we conclude with a discussion and conclusions.

2. Theoretical background
Performance measurement plays a critical role in understanding how a business is
operating and helps to identify where improvements might be made. Ultimately,
performance measurement informs the strategic planning process (Gunawan et al.,
2008). In the literature on management, numerous concepts and variables to measure
performance are recognised. For example, drawing upon a reading of March and
Sutton (1997) and Ittner et al. (1997), Koellinger (2008) mentions profits, sales, market
share, productivity, debt ratios, and stock prices as performance measures. Koellinger
(2008) differentiates between financial and non-financial measures of performance and
suggests that many of these different measures are correlated and the choice of the
performance measure is often limited by the availability of data. In this study,
organisational performance is measured in terms of productivity (Craig and Harris,
1973; Sumanth, 1984). Regarding this, there are some well-known models for
productivity measurements in the literature, e.g. labor productivity, CP and total factor
productivity. However, there is a misconception that productivity metrics cannot
capture the full impacts of ICT (Sigala, 2003). It is suggested that financial metrics
encapsulate both tangible and intangible productivity gains because only when
tangibles and intangibles are at correct levels will customer levels, income and costs
be controlled in such a way that profit is produced at the required rate in relation to the
capital employed (Gummersson, 1998). Hence, in this study we use CP to measure the
effects of e-business systems on a firm’s performance.

e-Business can be defined as the use of systems that open communication channels
for information exchange, commercial transactions and knowledge sharing between
organisations (Croom, 2005). e-Business involves web-based technologies to support
company operations (Cagliano et al., 2003). The study of e-business technologies is
different from the broader meaning of information technologies (Sanders, 2007), which
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can be defined as technological capability used to acquire, process and transmit
information for more effective decision making relative to competitive standards
(Grover and Malhotra, 1997). Hence, e-business can be considered a subsection of ICT.
Investments in e-business are nevertheless distinct from traditional ICT investments
because both the risks and the rewards are greater. Kohli et al. (2003) give the two main
characteristics of the e-business environment. First, e-business environments have
generally been more volatile and therefore prone to greater risks. Hence, ICT
investment should be the result of a well-planned strategy. It needs to be closely
monitored, even more so than other investments. Likewise, they offer extraordinary
opportunities that, when managed appropriately, can yield significant gains as well as
long-term competitive advantage. Second, by their very nature, e-business applications
are cross-functional and span traditional departmental boundaries. Thus, greater
numbers of applications within a firm can receive and provide information to
e-business applications.

As noted above, e-business is not limited to internal applications and generally
extends to suppliers and customers across the value chain. As Falk (2005) points
out, e-business is a broad term that encompasses not only e-commerce, but also any
electronic business process. Whereas e-commerce focuses only on commercial
transactions, the scope of e-business includes information exchange, commercial
transactions and knowledge sharing between organisations (Cullen and Webster,
2007). Simple examples of typical business processes that may be carried out in the
electronic form include customer support and education, marketing, advertising and
public relations, strategic and tactical planning, distributed inventory control
functions, payroll, and benefits management (Falk, 2005). There is a significant amount
of research in the area of e-business classification, development and implementation.
Timmers (1998), for instance, classifies e-business based on the vertical or horizontal
integration of various companies and industries, and looks at e-shops, e-procurement,
e-auctions, e-malls, and marketplaces. Rayport and Jaworski (2001) suggest two main
criteria to classify e-business:

(1) the sources of content organisation (which may refer to products, services, and
information); and

(2) the focus on e-commerce business strategy, which can be on the supply side
(e.g. supply chain movement) or on the demand side (e.g. better customer
experience).

Following the suggestions of Cegarra et al. (2007), we considered three different types
of technologies that may be associated with e-business processes:

(1) Internet-based applications, which enables customers and employees to have
access to instantly available information about products and services across
time and distance (Tetteh and Burn, 2001; Porter, 2001). These are the most
frequent technologies employed in e-business and we consider them as basic
internet resources. They focus on the promotion of the firm, its products and
services, including brochureware, online catalogues, and other types of internet
uses (i.e. intranets and extranets) and web sites designed to share information
with customers and employees (Raymond and Bergeron, 2008). The flow of
information can be boosted with other tools such as search engines or banners
in other sites.
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(2) Groupware applications that provide collaborative groups formed by
employees, managers and sometimes customers with the ability to make the
relationship between individuals or institutions easier as well as to link large
amounts of information in a dynamic manner (Rodgers and Thorson, 2000;
Brown, 2002; Meroño-Cerdán, 2008). Groupware systems are typically
off-the-shelf products deployed across organisations and include e-mail,
electronic bulletin boards, and group support systems (Artail, 2006) as well as
discussion forums, repositories or yellow page (Meroño-Cerdán, 2008).

(3) Collective systems that facilitate flows of information that may be controlled by
the users (Fowler, 2000; Lee and Runge, 2001). Collective systems support the
buying and selling of goods and services, the distribution, and the customer
service processes through web technologies (Cagliano et al., 2003; Raymond and
Bergeron, 2008) for example, by means of complete shopping cart solutions or
tools that provide vendor recommendations.

The relationship between ICT and productivity has been a matter of debate for the past
three decades. A great body of research has accumulated, but findings are plagued
with ambiguities and inconsistencies. In the 1980s and the early 1990s, empirical
research generally did not find relevant productivity improvements associated with
ICT investment (Dos Santos et al., 1993; Strassmann, 1990; Weill, 1992), suggesting
that a productivity paradox exits. The productivity paradox – first exposed by
Brynjolfsson (1993) – states that ICTs have negligible or even a negative effect on a
firm’s performance. More recently, as new data were made available and new
methodologies were applied, empirical investigation have found evidence that ICT is
associated with improvements in productivity (Ghosal and Nair-Reichert, 2009;
Tavana et al., 2009; Sircar and Choi, 2009). A possible explanation for the differing
achievements during the three decades may relate to the dynamic change of the
environment in the industry. In an economy witnessing explosive growth in consumer
electronic commerce (Hoffman and Novak, 2000) and net-enabled organisations (Straub
and Watson, 2001), it is no surprise that the internet presence represents an issue of
considerable importance to the SMEs. An increasing number of businesses are
choosing the internet as an alternative channel for developing brand reputation or for
public relations purposes (Subramaniam et al., 2000).

The relationship between the internet and CP has also been analysed by two-related
streams, which we label as the negative and positive models. While the former places
emphasis on negative viewpoints and scepticism regarding the role of the internet
investments (Roach, 1989; Lohr, 1999), the latter encourages managers in the organisation
to implement the internet, as it finds significant productivity gains from investments in the
internet (Lee and Barua, 1999). Following the positive perspective, companies with a web
site offering services such as product search and related information search tend to
impress consumers, who in turn reward those companies that provide a comprehensive set
of functionalities to facilitate information (Schubert and Selz, 1997). Following the negative
view, in the early days of online trading, site popularity was considered as an indicator of
positive online performance. However, it did not necessarily indicate business success
(Gunawan et al., 2008). For instance, there is no technical or legal reason why a shopper
could not go to one site for help in selecting a product and then simply click to another site
to buy it, which in turn may reduce the profits of a single web site and may not support

IJOPM
30,5

492



www.manaraa.com

firm performance (Brynjolfsson and Smith, 2000; Saeed et al., 2005). Consequently, it
became apparent that the web site is necessary but not sufficient to ensure business
success. Therefore, there is some ambiguity about the relationship between the use of
internet technologies and CP.

In this study, we hold the positive view and understanding that the internet-based
systems can be seen as a means of explaining and resolving the problems of
implementing and using groupware and collective systems (Robey et al., 2000).
Further, we believe that the internet is seen as a way of classifying and preserving
information (Sorensen and Lundh-Snis, 2001). Under this framework, the
internet-based technologies can be useful in attracting customers but cannot
differentiate the company in situations where consumers can use functionalities
provided by one company to locate what they need and then move to other sites to buy
the product. Therefore, this highlights the importance of other e-business technologies.
These findings can be clarified by analysing the experience that consumers achieve in
cyberspace when they visit a corporate web site (Agarwal and Venkatesh, 2002). In an
attempt to reach this experience through the groupware applications and the collective
systems and their outputs, the elimination of old logics by introducing new ones is
frequently cited as the antecedents for CP (Cegarra et al., 2007; Webb and Schlemmer,
2008; Gunawan et al., 2008; Hinton and Barnes, 2009; Kim et al., 2008).

On the one hand, groupware applications are not just used to make internal
improvements but also to interact with the customers, manage the supply chain, and
coordinate and collaborate with the trading partners. Their aim consists in integrating
and sharing, through the internet or extranets, information on the extended value chain
linking the firm with its upstream and downstream business partners (Raymond and
Bergeron, 2008). This allows stakeholders within the same industry or network
organisation that share the same objectives to collaborate in the design, development,
production, and management of products and services at different stages of their
life-cycle (Cassivi et al., 2004). For instance, Sanders (2007), suggests that e-business
technologies that particularly promote collaboration, such as groupware technologies
positively influence a firm’s performance. Organisational performance is treated here as
a composite construct composed of multiple measures, including a financial metric.
Raymond and Bergeron (2008) analysed the e-business capability of a sample of
manufacturing SMEs finding that the use of the internet for collaborative purposes is
shown to positively impact on the productivity. SMEs become more productive through
online collaboration by their ability to leverage the resources and competencies of
customers, suppliers and other business partners within an IT-enabled environment by
inter-firm processes such as joint product research and development. In short,
groupware applications provide significant benefits in terms of the duration, cost and
effectiveness of collaborative R&D and product design projects. Moreover, according
to Ordanini and Rubera (2008), these applications can create superior integration
between different actors, enabling better knowledge creation and dissemination, and
hence, acting as a positive moderator on performance.

These considerations lead us to frame the first hypothesis:

H1. Groupware systems are positively associated with CP.

On the other hand, what is critical is how customers process the information provided
by the groupware systems (Cegarra et al., 2007). Collective systems provide
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a framework of information retrieval that facilitates the absorption of the information
transferred by the users. Such information could be applied to what has already been
transferred to customers and their activities or decisions. Very often, this process takes
place by shopping-cart solutions or payment and verification systems, as opposed to
what is mentioned in informal e-mails or open discussion forums. Collective systems
can reduce the cost to place an order online, and there are likely to be fewer errors in
orders and invoicing. As Barrat and Rosdahl (2002) have pointed out, these
technologies enable the participants to achieve high levels of service in the form of
speed, convenience, personalisation, price and make, cost and volume requirements
transparent, which in turn may have the effect of improving organisational
performance (Mercader et al., 2006). Dubelaar et al. (2005) argue that the use of
collective systems, like all things related with the shopping process, influences
company growth in terms of income. Other research has also found some positive
effects on productivity levels, productivity growth, and stock market value of firms
(Hitt and Brynjolfsson, 1996). These aspects are also studied in our investigation in the
following hypothesis:

H2. Collective systems are positively associated with CP.

3. The empirical study
The above hypotheses were investigated on the UK telecommunications industry. The
UK telecommunications industry represents 4.1 percent of the UK GDP and the
turnover in the industry grew by 6 percent (to £50.8 billion) in 2003, employing around
164,000 people in the UK both directly and indirectly (MBD, 2007). The UK
telecommunications sector was chosen for the following reasons:

. firms in this sector are well known for their high-technology capabilities and
capacities, with many of them having an existential dependency on technology;

. this sector in the UK has been the recipient of special attention in the last few
years in terms of support for ICT implementation; and

. government policies in the UK and elsewhere have actively focused on
promoting this industry.

In addition, gathering data from a specific sector eliminates the contextual factors and
business operational characteristics that may affect the ICT-productivity relationship
(Sigala, 2003). Therefore, the UK telecommunications industry is an appropriate
setting for an investigation of ICT and its impact on CP.

CP is defined as output per unit of capital services. Difficulty in measuring CP
arises from both the output and input sides, depending mainly on the availability and
accuracy of data (Agrawal et al., 1996). Several measures of CP have appeared in the
literature (Chen and Liaw, 2001; Raouf, 1994; Wheatley, 1988). In particular, in the
telecommunications sector most previous studies used the total revenue or turnover as
the output unit (Lam and Lam, 2005). Hence, following Nachum (1999), we measured CP by
dividing the firm’s turnover by the firm’s expenditure in 2007. These continuous measures
were collected using data from the financial analysis made easy (FAME) database (based
on the statistical year 2007). Using the University of Hull’s access to the FAME database,
we generated a list of 214 companies (SMEs) provided by this database as an initial
sampling frame. However, 82 companies were removed from the list because not all the
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relevant information was available on the database (e.g. turnover, expenditures, and
number of employees). Consequently, 132 surveys were carried out, which suggests that
the size of the sample is sufficient since it is greater than ten times the number of predictors
from the indicators on the most complex formative construct or antecedent construct
leading to an endogenous construct (Hair et al., 1998). All companies were classified
according to the EU classification[1] as SMEs. Following the recommendation of the
Commission of the European Communities of April 3, 1996 (COM, 1996), business size was
measured with a continuous measure with a minimum value of ten and a maximum value
of 250 employees.

Before undertaking the survey, in collaboration with the University of Hull’s
Logistics Institute, we organised and conducted a series of telephone interviews with
the managers of a pilot sample of three leading UK telecommunications businesses.
During the last week of July 2007, we gathered information from these three
companies. The aim of the telephone interviews was to gain first-hand information
about what owners and/or managers understood by e-business. All of them mentioned,
online purchasing, selling, production management, logistics, as well as internal
communication and support services, and specifically identified three broad categories
of the ICT (internet, groupware, and collective systems). From this pilot survey, and to
avoid the effects of extreme symmetry (Andrews, 1984) by facilitating discrimination
and reducing statistical error (Fornell, 1995), eight technology applications in each of
the three broad categories were identified, as shown in Table I. These 24 constructs
were measured by adapting a scale designed by Cegarra and Sabater (2005) to measure

ICT use
P1. Internet connection Yes No
P2. Web site or homepage Yes No
P3. Catalogue and/or stock list on the internet Yes No
P4. Banners or links with other sites Yes No
P5. Counters and trackers Yes No
P6. Site map Yes No
P7. Search engine Yes No
P8. Bulletin board systems Yes No
P9. e-Mail Yes No

P10. Open discussion forums Yes No
P11. Open voting systems Yes No
P12. Open distribution lists Yes No
P13. Online calendars or agendas Yes No
P14. Repository of documents Yes No
P15. Newsgroup (USENET) Yes No
P16. Access to shared data base Yes No
P17. Tools to provide vendor recommendations Yes No
P18. Tools to estimate costs Yes No
P19. Tools to provide timeframes Yes No
P20. Affiliate programs with tracking (e.g. cookies) Yes No
P21. Customised billing systems Yes No
P22. Customer service management solutions Yes No
P23. Complete shopping cart solutions Yes No
P24. Payment and verification systems Yes No

Table I.
Summary of survey items
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information technology systems. By examining the web page of each company, the
presence (1) or absence (0) of these 24 technology applications were identified and three
variables: internet (P1-P8), groupware (P9-P16) and collective systems (P17-P24) with a
minimum value of zero and a maximum value of eight were defined. During the last
two weeks of August 2007, every web page of each company (the 132 companies that
we had information about their turnover, expenditures, number of employees) was
examined to identify the presence of specific information technologies applications (1)
or otherwise (0). As a result, three variables (internet, groupware, and collective
systems) with a minimum value of zero and a maximum value of eight were identified.

3.1. Latent class factor analysis
To analyse the relationships between the different constructs and their indicators, we
have adopted the latent class (LC) approach. In this approach, the latent variable is
understood to determine the indicators, which therefore are called reflective indicators
(Lazarsfeld and Henry, 1968). The LC factor model was originally proposed for use
with nominal manifest and dichotomous latent variables in various confirmatory
applications (Goodman, 1974). In this paper, we have utilised Latent Gold software
(version 4.0), which allows continuous and count variables to be included in the models
(Vermunt and Magidson, 2005).

Following Vermunt and Magidson (2000), four models were estimated that
contained all effects (full models). Next, we tried to reduce the number of parameters of
the full models by omitting non-significant parameters and by imposing equality
restrictions among covariate levels and among transitions. This resulted in three null
models, in which we used 1 percent significance levels to decide whether a particular
restriction deteriorated the model fit. Several indices were used to compare the fit of the
full and null models. One of them is the ratio of the x 2 value to the degrees of freedom.
A ratio less than three (x 2/df , 3) indicates a good fit for the hypothesised model
(Carmines and McIver, 1981). We also used the L 2 value, the lower the L 2 value the
better was the fit of the model (Vermunt and Magidson, 2000). Finally, we computed
the Bayes information criterion (BIC). The lower the BIC value, the better was the
fitting and the more parsimonious the model (Raftery, 1986). The values of L 2, BIC and
the number of parameters for full and null models estimated are shown in Table II.

The results show that null models are preferable to full models in the first three
constructs (internet, groupware and collective systems). For those constructs, the BIC
values indicate that the variables (P4, P5, P8, P9, P12, P15, P17, P18, and P22) in the full
models are not needed. So the remaining 15 measures were represented by three single
factors labeled: internet systems, groupware systems and collective systems, with a
minimum value of zero and a maximum value of five.

The hypothesised relationships were tested using hierarchical regression analysis.
Hierarchical regression enables the researcher to maintain control over the variables
entered into the model while simultaneously assessing the extra contribution of the
new blocks of variables. This enables the researcher to analyse the proportion of
variance shared with each individual variable (Licht, 2003).

As independent variables of hierarchical regressions may be highly correlated with
the dependent variable when there is no correlation between them, independent
variables can present problems of multicolinearity (Peterson, 1994). Therefore, using
the correlation matrix (Table III) as an initial guide, “tolerance” and “variance inflation
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factor” (VIF ¼ 1/tolerance) were calculated. The “tolerance” value indicates the percent
of variance in the predictor that cannot be accounted for by the other predictors, hence,
very small values indicate that a predictor is redundant, and values that are less than
(0.10) or equivalent when VIF . 10 suggest the need for further investigation.
Furthermore, all condition number bounds (CNB) from the five components were not
greater than 15, with the lowest eigenvalue for the fifth dimension being 0.033
(Table III), thus confirming that multicolinearity does not exist among the variables
included in the analysis (Hair et al., 1998). Table III also provides an overview of the
construct’s means, standard deviations and correlations. The hypotheses were tested
using statistical package for the social sciences (version 15) and the results are shown
in the next section.

4. Results
As shown in Table IV, a regression model is tested. This model examines the
mediating effect of groupware and collective systems. We have adopted Baron and
Kenny’s (1986) three-step hierarchical regression analysis procedure. In Step 1, the
control variables are entered into the regression equation (i.e. business size and internet
systems). Step 2 includes the controls and groupware systems (the independent
variable). Finally, in Step 3, the collective systems variable is added.

As shown in the groupware system model (Table IV), groupware systems have a
significant impact on CP (the dependent variable) (b ¼ 0.269, p , 0.01). Table IV also
shows that the addition of the mediation term (Step 2) significantly improved the
results from Step 1 ( p , 0.01), and the previously significant relationship between
internet systems and CP (b ¼ 0.181, p , 0.05) became non-significant (b ¼ 0.095, ns).
These results support groupware variable as a full mediator of the relationship
between internet systems and CP. Table IV indicates that the addition of the mediation
term (Step 3) significantly improved the results from Step 2 ( p , 0.01), and
importantly, the previously significant relationship between the groupware variable
and CP (b ¼ 0.269, p , 0.01) remained significant (b ¼ 0.188, p , 0.05). Furthermore,
Table IV indicates that the second mediating variable, collective systems, also has a

Control model Groupware system model Collective system model

Step 1
Business size 0.03 0.06 0.053
Internet systems 0.181 * * 0.095 0.064
Step 2
Groupware system 0.269 * 0.188 * *

Step 3
Collective system 0.226 * *

R 2 0.034 0.098 0.139
Adj. R 2 0.019 0.077 0.111
F 2.27 4.637 * 5.105 *

Change in R 2 0.034 0.064 0.040
Change in F 2.27 9.087 * 5.968 *

p-value 0.107 0.004 0.001

Notes: * , 0.01; * * , 0.05; * * * , 0.1

Table IV.
Results of hierarchical

regression for mediation
impact of collective

systems
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significant positive effect on CP (b ¼ 0.226, p , 0.05). These results provide support
for groupware systems and collective systems as full mediators of the internet-CP
relationship, providing substantial support for H1 and H2.

5. Discussion
Research on the direct impact of IT on specific performance measures has been studied at
length resulting in inconsistent results, suggesting that a productivity paradox exits.
Whereas previous research has offered numerous explanations for this paradox, recent
empirical investigation using new data and methodologies, have found that ICT is
associated with improvements in productivity. Consequently, the first contribution of this
research was to question the existing models that relate ICT and SME competitiveness.
The results of this study provide interesting insights into the drivers of performance for
companies using e-business technologies. The results support the conclusion that, to
improve CP, managers need to provide and support a context with two dimensions:

(1) groupware applications (a framework from which information can be
transferred); and

(2) collective systems (a framework from which information can be used).

The second contribution of this research derives from the results of the empirical test of
the model. In this study, we have considered two models of e-business and their effects
on “capital productivity” within the SMEs. We tested our “groupware system model”
with groupware systems treated as an intermediate variable between the control
variables and CP, and against the “collective system model”, including groupware and
collective systems as intermediate variables between the control variables and CP. The
results suggest that internet programs need to be designed around “groupware
applications and collective systems” to attain any benefit from the information
provided by the web sites. As Saeed et al. (2005) state, once the consumer makes the
decision to buy a product from a company, an exclusive relationship is developed, and
switching among web sites becomes meaningless. Thus, functionalities related to post
purchase could be instrumental in building long-term performance.

Another reason for SMEs failing to benefit from e-business systems could be that
they fail to integrate groupware systems among their customers. Although groupware
systems potentially facilitate information sharing and joint sense-making, if those
processes are not balanced appropriately, purchasing by customers is likely to suffer,
causing a decline in the competitiveness of the small companies. Considering this, we
argue that collective systems can help customers remain committed to web sites and
contribute to groupware utilisation and CP. Therefore, to consolidate e-business
results, managers need to reinforce the environment in which customers operate and
provide them with the means to make their own decisions. In this regard, customer
loyalty programs that currently exist in the physical marketplace can provide
guidance. Frequent flyer programs, product trade-in options, and maintenance plans
are examples of programs used by companies in the physical marketplace to create
customer value.

These results lead us to suggest that collective systems can play a more active role
in SMEs by helping them to improve key customer relations and therefore enhance
performance through adequate knowledge use (Sparrow, 2001). If this is the case, it can
be said that managers should take steps to ensure that efforts in ICT initiatives not
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only aim to implement internet and groupware applications, but also target the
development of SME capabilities including collective systems. This level of
governance can enable customers to use their existing knowledge to use and modify
an electronic service. It can also allow them to gain more knowledge that could help
their decision-making processes in the future, for instance by exerting accountability
on the provision of services by their suppliers (Cegarra and Sabater, 2005).

Previous research has found that while e-commerce has spread rapidly throughout
large firms, its growth among SMEs has been much less pervasive (Pool et al., 2006).
However, our results challenge these traditional views, as they suggest that firm size is
not an important antecedent to improve CP through groupware and collective systems.
A possible explanation for this would be the fact that although the implementation of
e-business needs to involve initial set-up costs and subsequent maintenance and
improvement, the cost of implementation of e-business in SMEs is not too high and the
economic and institutional benefits are often short-term (Levy et al., 2005). Our findings
also support that although ICTs provide many opportunities for the SMEs, many of
those companies have not capitalised on this new method of carrying out electronic
business. This is because ICTs do not happen serendipitously or randomly. It must be
carefully managed through the assignment of appropriate technologies (Levy et al.,
2005) and supported by mechanisms for improvement. Most importantly, continued
efforts are required to address the ICT capability and information gaps identified
among the SME’s customers (Harindranath et al., 2008). This is especially true if
customers have not previously used any electronic means of communication (Nath et al.,
1998). For the purposes of this paper, the ICTs that facilitate CP are technologies that
support interaction with the customers. The internet, groupware applications and
collective systems allow the exploration and exploitation of the stored information and
permit the users (e.g. customers) to understand and censor new products and services
for their eventual benefit.

This study has some limitations. First, concurrent with the global move towards
liberalisation over the last two decades research interests have shifted to the measurement
of industry performance under alternative regulatory regimes. Productivity measurement
has become a popular area in telecommunications research (Lam and Lam, 2005).
However, Kholi et al. (2003) suggest that measuring payoff is more difficult in e-business
environments because these applications cut across boundaries affecting multiple parties.
Hence, considering alternative metrics to measure payoff from multiple perspectives could
be necessary. Second, only a single research methodology was employed, and further
research through interviews and observational case studies could be undertaken for
triangulation. Finally, productivity measurement was conducted only in the UK
telecommunications sector, and hence findings are valid within this specific context.
Future research could investigate CP in different sectors and countries.

6. Conclusion
This paper has examined the relative importance and significance of e-business
technologies on CP through an empirical investigation of 132 businesses in the UK
Telecommunication sector by using a hierarchical regression. The main conclusions
are that there is a significant lack of use of the internet by SMEs for increasing their CP
and the improvement of CP is significantly affected by groupware applications and
collective systems. Therefore, the UK SMEs, and possibly other large companies,

Impact of
e-business on CP

501



www.manaraa.com

might be over-investing in the development of web sites to support their internet
presence, but at the same time, they are under-investing in promoting awareness and
use of these services by customers (i.e. groupware applications and collective systems).
These findings can guide managers in focusing their energies on e-business
technologies and suggest an approach to determine which e-business technologies are
more likely to lead to a boost in productivity. Furthermore, a key challenge that needs
to be addressed in the near future is the development of client governance with
collective systems that can lead organisations to learn to trust their customers (not only
customers trusting their suppliers!). With the ideas contained in our paper, we have
taken a first step towards better approaches for the development of more useful,
interactive, and accountable, electronic services to customers.

Note

1. According to the European Commission (2003, p. 36), SMEs comprise fewer than
250 employees, with an annual turnover not exceeding e50 million euros and an annual
balance sheet total not exceeding e43 million euros.
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