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Abstract

Purpose — Web services promise a step change in business-to-business application models and
practices. But how do we measure web services’ performance? Because web services are so new, and
implementations so few, the purpose of this paper is to take internet performance as a proxy for web
services performance.

Design/methodology/approach — The authors surveyed 106 e-business SMEs to identify key drivers
for internet performance, and then predicted web services performance.

Findings — Surprisingly, it was found that while business resources and IT resources positively impact
internet performance, dynamic capabilities do not. Also, there appear to be significant firm size effects.

Originality/value — The implications of these findings for the strategic management of web services are
discussed, and in particular, managers’ need to balance resources and capabilities in volatile business
environments.
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Introduction

... the Semantic Web will enable the accessing of Web resources by semantic content rather than
just by keywords. Resources (in this case Web Services) are defined in such a way that they can
be automatically “‘understood” and processed by machine. This will enable the realisation of
Semantic Web Services, involving the automation of service discovery, acquisition, composition
and monitoring. Software agents will be able to automatically create new services from already
published services, with potentially huge implications for models of eBusiness (Davies et al.,
2004, p. 118).

In this scenario, we may suppose that, as the utility value of technology declines, the
capability value in building and maintaining web services will increase. if information
technology is increasingly seen as a ‘‘general purpose technology” then web services
(along with virtualisation and grid computing) represent its transformation into a “‘centralised
utility” (Carr, 2005). With increased ‘“‘commoditisation” of IT (McAfee, 2005) in the form of
web services, superior firm performance will be determined by the ability of the firm to
manage IT through a unique set of capabilities. As more and more service or functional
capabilities become embedded in web services software (for example, the capability to
perform credit checks or to process payments will be codified in web services software and
available across the internet) then firms must compete on other distinct competencies. It is
clear that management capabilities will be important to the success of web services
implementations; but what sort of capabilities, how will these combine with other strategic
assets and what is the likely impact upon performance?
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Unfortunately we cannot easily go out and measure such capabilities in small firms. web
services technology is too new, and implementations too few, to make cross-sectional or
longitudinal studies possible. Case studies of web services success stories offer important
initial direction, but these cannot substitute for a body of empirical data, and are anyway
mostly confined to large firms. In the absence of significant implementations of web services
technology, we are left to study “intermediate” web services adoption, predicated on the
internet where ‘“‘the web services initiative effectively adds computational objects to the
static information of yesterday’s Web and as such offers distributed services capability over
a network” (Davies et al., 2004).

We take internet performance as a proxy for web services performance. We acknowledge
the limitations of this approach but believe that the commonalities between internet adoption
and web services adoption yield important insights into the role of business resources and
management capabilities in web services performance. The commonalities go beyond
merely technical considerations (where the internet is the “‘carrier technology” for web
services) to include managerial and organisational considerations (where that same carrier
technology facilitates enhanced knowledge management and organisational learning).
Whereas the impact of the internet on competency development and organisational learning
has already been studied in the small firm environment (e.g. Chaston et al., 2001; Pollard,
2003; Martin and Matlay, 2003; Ellis and Wagner, 2005) we seek to extend this line of inquiry
to web services.

Web services are variously described in the literature as technology (Gottschalk et al., 2002;
Lim and Wen, 2003; Joshi et al., 2004), standards (McAfee, 2005), services (Jobber, 1998;
Elfatatry and Layzell, 2004) or some combination thereof (Hagel and Brown, 2001). The
polymorphous nature of web services is reflected in the following definition:

Web Services [are] modular internet based business functions that perform specific business
tasks to facilitate business interactions within and beyond the organisation. By this definition Web
services reflect and refer to loosely coupled reusable software components that are able to
semantically encapsulate discrete functionality and are programmatically accessible over
standard internet protocols (Ratnasingham, 2004, p. 382).

Although sometimes viewed as an extension of EDI and the internet (Ratnasingham, 2004),
web services differ from previous technologies because of the absence of human
intervention in key processes (McAfee, 2005). Whereas both EDI and internet technologies
rely on human-application and human-human interaction to work (for example when placing
and fulfilling an order on the web), web services require — and indeed are predicated upon —
no human involvement. That is, a process running on Machine A will communicate with a
process running on Machine B in order to complete a certain task. This task itself will also be
a process (for example performing a customer credit check) and may itself be called by
another process. Machine A and Machine B, the process which calls them, and the process
which in turns calls that process, may be located within the same firm or located across two
or more different firms.

Whilst it is true that web services are uniquely defined by their ability to enact “programmatic
interaction” (Murtaza and Shah, 2004), nevertheless “‘because Web Services are essentially
described using semi-structured natural language mechanisms, considerable human
intervention is needed to find and combine Web Services into an end application” (Davies
et al., 2004). This suggests that individual and organisational capability in the development
and management of web services will remain important, as the utility value of the technology
declines.

In moderately dynamic markets, evidence for successful small firm adoption of web services
is mostly found when small firms are invited or mandated as suppliers to large firms to join
supply chain management systems (Ulfelder, 2003). Murtaza and Shah (2004) suggest that
such developments have become a strategic necessity for small firms because ‘“‘real time
collaboration is a key element of agile manufacturing strategies as it can lead to significant
strategic and operational benefits for all business partners” (p. 50). In high-velocity markets,
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““As more and more service or functional capabilities become
embedded in web services software, then firms must compete
on other distinct competencies.”

examples of successful implementations are rarer. The way in which small firms collaborated
and co-evolved in the creation and development of the ASP industry is one example but
even here the industry soon came to be dominated by fewer larger firms, with the result that
routines became more established, outcomes more predictable and capabilities less
dynamic (Austin, 2002).

Similar to the internet, because web services are built using open and freely available
standards they are relatively inexpensive, simple and quick to develop, certainly in
comparison with proprietary based solutions. Rooney (2002) claims that it requires two thirds
less time to build a web service than to develop a typical client/server application. Gillmor
(2002) claims a two-thirds cost reduction in a major implementation project when web
services were used in preference to a traditional proprietary-based approach. Stal (2002)
has noted reduced complexity, time and cost and Fletcher and Waterhouse (2002) have
noted that users of web services face fewer maintenance costs than for competing
integration technologies.

A key development in web services (and suggested in the definition given above,
Ratnasingham, 2004, p. 382) is the move to semantic web technology. This allows the
accessing of web resources by semantic content rather than just keywords, so that
resources (web services) can be defined in a way that they are automatically understood
and processed by machine (Davies et al., 2004). This “‘step change in capability”” will require
a development away from the XML-based standards that currently underpin the semantic
web (and which underpin web services and internet technologies) to a new language,
capable of expressing semantic metadata. Whilst the technological development of web
services and the semantic web are beyond the scope of this paper, it is interesting to note
the extent to which such developments are being applied in different fields. For example,
Heiwy (2006) re-uses existing resources and applies new resources to build a learning
object repository, based upon standard metadata or ontology. Other researchers are
concerned that knowledge management ontologies are “‘properly integrated into existing
ontological bases, for the practical purpose of providing the required support for the
development of intelligent applications” (Sicilia et al., 2005, p. 1).

In this paper we examine empirically the contribution of resources and capabilities to
internet performance. From this analysis we predict their likely impact on web services
performance. The emphasis is on small firms in general and e-business SMEs in particular.
Our results suggest that, contrary to expectations, dynamic capabilities may not be
significant to web services performance, whereas firm size does appear to be significant.
These outcomes have important implications for managers and these are discussed at the
end of the paper. Firstly the research method is introduced and the results are presented,
then these are discussed in terms of some of the web services literature.

Research method

We defined small firms as a firm employing less than 250 employees (European Union
definition of an SME). Such firms comprise 98 per cent of all companies in the USA and
Europe and create about 80 per cent of economic growth (Jutla et al, 2000). We
concentrated on e-business SMEs defined as a firm that derives revenues from transactions
over the internet.
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A database of 7,600 companies held in Belfast, Northern Ireland, was analysed; 2,377
companies had an internet address. After deleting the non-profit organizations and
excluding 50 companies used for a pilot study, questionnaires were sent to the remaining
1,913 firms. Forty-four questionnaires were returned because the companies had gone
away or closed, and 11 answered that they would not complete the questionnaire because it
was not appropriate for their organization. Thus the final sample consisted of 1,858
companies. Two hundred and twenty-eight questionnaires were returned, giving a response
rate of 12.3 per cent. After sorting out the remaining non-profit organizations,
non-independent organizations, companies that were too large, and companies without
online sales, 106 companies remained[1].

The questionnaire was a modification of Powell and Dent-Micaleff's (1997) questionnaire
which they used to study the impact of business resources, human resources and IT
resources on financial performance, and which itself was based on the work of Walton (1989)
and Keen (1993). We made a number of modifications to the Powell and Dent-Micaleff
questionnaire to make it more appropriate to the purposes of our study, including, for
example, replacing human resources with dynamic capabilities and focusing on internet
performance rather than financial performance (the full set of changes is given in Appendix

1).

Respondents (usually the owner manager or managing director) were asked to assess their
company’s internet performance across five questions related to impact on productivity,
competitive position, sales, profitability and overall performance. They were also asked to
account for the contributions of business resources, dynamic capabilities and IT resources
respectively (see Appendix 2).

It is broadly accepted that objective performance measures are highly correlated with
subjective ones, and can be used if subjective data is not available (Dess, 1987; Dess and
Robinson, 1984). By using subjective measures it is assumed that, given the senior
executives involved, that respondents had sufficient perspective and information to assess
their performance relative to competitors. Some researchers even prefer subjective
measures, because it avoids the problems of varying accounting conventions in areas such
as inventory valuation, depreciation and officer’s salaries (Powell and Dent-Micallef, 1997).

The independent variables are shown in Table I. They consist of business resources (a
modification from Powell and Dent-Micallef, 1997), dynamic capabilities (a modification from
Sher and Lee, 2004), and IT resources (a modification from Tippins and Sohi, 2003).

Business resources

Business resources were divided into five sub-resources:
1. relationships with customers and suppliers;

2. external-driven e-business;

3. benchmarking;

4. strategic use of the internet; and

5. financial resources.

Supplier relationships are becoming increasingly critical (Cousins and Spekman, 2003),
especially for integrating processes via the internet (Porter, 2001). Also, customer
relationships are a critical success factor in e-business (Schroder and Madeja, 2004). Keller
Johnson (2002) believed that if companies create competitive advantage with their
customer relationships, they seem well equipped to leverage them on the internet. In
contrast a lack of trading partner readiness to deploy the internet is a significant e-business
adoption inhibitor (Zhu et al., 2002). Supplier driven e-business is a resource for e-SMEs,
and consumer readiness can be an internet adoption driver (Zhu et al., 2002), and like the
above described supplier-driven e-business customer-driven e-business can be seen as a
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Table | The independent variables

Business resources
Relationships

External-driven e-business

Benchmarking

Strategic use of the internet
Financial resources

Dynamic capabilities
Integration

Learning/gain
Reconfiguration

Open and trusting relationships with customers
and key suppliers

Encouragement and support by suppliers and
customers to adopt the internet, which may
create inter-organisational efficiencies

Actively researching and observing best
practices of other firms in activities or processes
that need improvement

The e-business strategy supports and enhances
the overall competitive strategy

The necessary financial resources are available

Capability to coordinate internal and external
activities

Capability to improve task fulfilment
Capability for internal and external

transformation

IT resources

IT knowledge The extent to which a firm possesses a body of
technical knowledge about objects such as
computer-based systems

IT operations The extent to which a firm utilises IT to manage
market and customer information

IT objects Computer-based hardware, software, and

support personnel

resource for e-business companies. Benchmarking can enhance the development of IT
systems (Whitley, 1992).

Teo and Choo (2001) suggested that using the internet can have a positive impact on
competitive intelligence information. Furthermore they suggested that the quality of
competitive intelligence drives firm performance. Strategies that integrate the internet and
traditional competitive advantages are very effective (Porter, 2001). Thus strategic use of the
internet leads to competitive advantage, because production and procurement can be more
effective and buyers will value a combination of on- and off-line services. However, small
companies are often at a disadvantage because they usually have fewer financial resources
than their larger competitors (Caldeira and Ward, 2003; Chow et al., 1997).

Dynamic capabilities

Dynamic capabilities can be divided into the following three subcategories (Teece et al.,
1997). First, coordination or integration of resources drives firm performance. Second,
learning is the process by which repetition and experimentation enable tasks to be
performed better and quicker. Third, fast changing markets require the ability to reconfigure
the firm's asset structure, and to accomplish the necessary internal and external
transformation. Rindova and Kotha's (2001) studied Yahoo! and Excite and suggested
that the fast changing virtual markets require dynamic capabilities. In the same vein, Zhu
et al. (2002) suggested a positive relationship between e-commerce capability and financial
performance. Zhu (2004) then showed complementarity between e-commerce capability
and IT infrastructure and a positive relationship to financial performance.

IT resources

According to Tippins and Sohi (2003, p. 748) IT resources are defined as “the extent to
which a firm is knowledgeable about and effectively utilizes IT to manage information within
the firm”. Tippins and Sohi’s (2003) model is divided into the sub categories IT knowledge
(the extent to which a firm possesses a body of technical knowledge about objects such as
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computer-based systems), IT operations (the extent to which a firm utilises IT to manage
market and customer information), and /T objects (computer-based hardware, software and
support personnel). Research on the impact of IT resources on financial performance
frequently suggests no direct link between IT and firm performance (for a review, see Wade
and Hulland, 2004). Clemons and Row (1991) suggested that IT per se cannot create
sustainable competitive advantage; however, it can be used to leverage other resources.

Figure 1 sets out the relationships between the independent variables and the dependent
variable. A priori, from previous studies found in the strategic management literature, we
expected business resources, IT resources and dynamic capabilities to be positively
correlated with internet performance.

These relationships are expressed in the following hypotheses

H1. Dynamic capabilities explain significant internet performance variance
among e-SMEs.
H2. Business resources explain significant internet performance variance
among e-SMEs.
H3. IT resources explain significant internet performance variance among
e-SMEs.
Results

The vast majority of quantitative resource-based research deploys linear regression models
(e.g. Wang and Ang, 2004; Klassen and Whybark, 1999; Robins and Wiersma, 1995).
Following Powell and Dent-Micallef (1997), who studied financial performance, we used this
linear regression model to study internet performance:

Zy =a+ B+ BpZp + B1Z1 +e.

Zy stands for internet performance (and not financial performance), « for the intercept, B for
the variable set of business resources, D for dynamic capabilities, and /for IT resources. Bx
are the standardized partial regression coefficients. It is assumed that Bg and Bp will be
positive and significant and B, (IT resources) is also expected to be positive and significant
(and not about zero, as in Powell and Dent-Micallef, 1997). ¢ is the residual term that
captures the net effect of all unspecified factors.

The correlations of all variables are presented in Appendix 3. As can be seen (highlighted
values in the final columns of the final row), all three independent variables correlate
statistically significant to internet performance - business resources (r = 0.707***),
dynamic capabilities (r = 0.425***), and IT resources (r = 0.507***). However, further

Figure 1 The relationship between the independent variables and the dependent variable

Internet

Performance
Dynamic Business IT
Capabilities Resources Resources
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exploration of these relationships using regression analysis shows that dynamic capabilities
are not significant in explaining internet performance.

Table Il presents the results from the multiple regressions for the independent variable sets
(business resources, dynamic capabilities, and IT resources), the control variable (firm size,
“Inemp” measured as the natural logarithm of employees), and for the dependent variable
(internet performance).

The variables combined explain 52.1 per cent of internet performance variance, and an
estimated 50.2 per cent of variance in population (using adjusted R?2, which estimates
population effects based on sample degrees of freedom). It is interesting to note that the firm
size (measured by the natural logarithm of employees) is negatively related to internet
performance. This implies that smaller companies are more successful in deploying the
internet[2].

Expected relationships between business resources and internet performance and between
IT resources and internet performance were supported (H2 and H3 were confirmed). But,
surprisingly, dynamic capabilities did not have the expected relationship with internet
performance (H1was not confirmed). This is similar to the findings of Saban and Rau (2005)
which showed that the usage of websites of SMEs is mainly driven by resource constraints
and not by their limited capabilities. A possible explanation for this could be that flexibility is
a strategic necessity for small companies, and can therefore not be a source of competitive
advantage in volatile or virtual markets.

Discussion

Virtual markets are high-velocity markets which are defined as markets in which market
boundaries are blurred, successful business models are unclear, and market players are
ambiguous and shifting (Eisenhardt and Martin, 2000). In low velocity markets dynamic
capabilities are complicated, analytic, and linear processes; in high-velocity markets they
are simple (not complicated), experiential (not analytic), and iterative (not linear) processes
(Eisenhardt and Martin, 2000). This means that the requirements of virtual markets are ideal
for SMEs, because they usually have simple structures (Hannan and Freeman, 1984) and
perform activities less analytically than larger companies (Verhees and Meulenberg, 2004).
Furthermore SMEs often have strengths, for example speed and flexibility (Dean et al.,
1998). Managers of SMEs often react in a fire-fighting mode (Hudson et al., 2001). Thus the
typical behaviour of SMEs equals the necessary dynamic capabilities for virtual markets.
When the majority of SMEs already have the required dynamic capabilities, they cannot be a

Table Il Strategic assets and internet performance

Construct (single variable) Internet performance
Business resources 0.574**
(External driven) (0.245**)
(Strategic internet) (0.397**)
Dynamic capabilities 0.007
IT resources 0.192*
(IT operations) (0.255**)
Inemp —-0.172*
(—=0.106)
R 0.722***
(0.711%**)
R? 0.521
(0.506)
Adjusted R? 0.502
(0.487)

Notes: *Correlation is significant at the 0.05 level (two-tailed); **correlation is significant at the 0.01
level (two-tailed); ***correlation is significant at the 0.001 level (two-tailed)
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“Companies controlling strong business and IT resources
should seriously consider adopting web services. ”

source of competitive advantage in virtual markets, but they may be a source of competitive
advantage vis-a-vis large firms.

Our results suggested the importance of business resources to internet performance, and
(by inference) to web services performance. This is also suggested in the literature.
Anderson et al. (2005) expanded upon the findings of Dembla et al. (2004) and examined
“the significance of technological, methodological and business factors in contributing to
the success of initial Web Services projects” (p. 66). They used four case studies from the
financial services sector. Each case study was evaluated against 36 success factors,
derived from the “industry experiences of several of the authors and a synopsis of
practitioner studies” (p. 67).

Their factors included business client contribution, customer demand and financial rate of
return. They rank business factors ahead of technological factors (which broadly equate to
our IT knowledge, operations and objects) and methodological factors (which include
aspects of dynamic capabilities such as learning, integration and re-configuration).
Anderson et al. (2005) also find that their “[case] studies indicate importance in the collateral
and incremental benefits of the existing or introduced technological factors in the success of
the [Web Services] projects” (p. 73).

While both the Dembla et al. (2004) and Anderson et al. (2005) studies were of larger more
complex firms and industries, and neither focused specifically upon e-businesses, we argue
that their results lend support to the general findings of this study by highlighting the
importance of business factors over technological factors in web services adoption and
success. Moreover, where disaggregated data is available on individual firm performance,
this remains consistent with our analysis. For example, Case Study 1 in the Anderson et al.
study was a smaller and less sophisticated firm than the other three case studies but still
ranked business factors ahead of technological and methodological factors (although not so
strongly).

Elsewhere Hagel and Brown (2001) emphasise the importance of capabilities over
technology, and McAfee (2005, p. 84) makes a distinction between the “raw materials of IT”
such as hardware and commercially available software (which are widely available and
therefore not a source of competitive advantage), and the “finished goods of IT"" (which are
technologies adding value through the application of capabilities) and therefore more likely
to be a source of sustainable competitive advantage.

Overall our results suggest that effective knowledge management is best achieved when
Web Services are managed as strategic assets. Although the middle layer of the web
services architecture (see Ratnasingham, 2004, p. 385; adapted from Hagel and Brown,
2001) provides specific utilities for resource knowledge management (including directories,
brokers, registries, repositories and data transformation) and these utilities can be used
(inter alia) at the operational level to integrate existing systems within an organisation’s web
service application, to create intranets/extranets that provide the right information in an
appropriate format and to enable business partners to interact seamlessly (Ratnasingham,
2004, p. 384), it is unlikely that this is where the greatest benefit will be realised. Similar to the
internet, web services are key enablers of other firm resources and capabilities and are
themselves subject to the management of these resources and capabilities. Our results
suggest that (as with the internet) effective knowledge management may depend upon
understanding web services as bundles of firm specific assets that both reflect and
contribute towards the management of firm performance in other areas. Indeed (as with the
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internet) much may be gained from studying the interaction effects or complementarity of
web services on other firm resources and capabilities.

Conclusions

In this paper we predicted web services performance by examining internet performance.
We suggest that both business resources and IT resources are important predictors of web
services performance, but dynamic capabilities are not (we further suggest because, in
highly competitive and volatile markets, such capability is already a strategic necessity
amongst small firms). This has two managerial implications. First, companies controlling
strong business and ITresources should seriously consider adopting web services. Second,
it may be that dynamic capabilities will be less important to this adoption than previously
thought. Whereas dynamic capabilities appear to be critical to financial performance in the
“off-line world”, small companies may not be able to leverage them strategically in highly
volatile markets.

We also note that firm size negatively impacts internet performance. That is, the larger the
firmis, the worse is its internet performance. This conclusion appears at odds with our earlier
conclusion that control of resources and capabilities is important to internet performance.
One would expect larger firms to have access to more and better resources and to have
more and better control over them, resulting in better performance (financial and
non-financial). However, the conclusion is consistent with our earlier hypothesis that,
although small firms cannot achieve a competitive advantage over other small firms using
dynamic capabilities (since they are commonly held amongst small firms) they may use
dynamic capabilities to achieve a competitive advantage over large firms. That is, smaller
firms with fewer resources rely more on flexibility and speed, or on dynamic capabilities. On
the other hand, larger and more mature firms have developed routine capabilities, which
although important, are less flexible and therefore less strategic in volatile markets. Our
conclusion from this sample is that smaller firms’ advantage in dynamic capabilities
outweighs their disadvantage (vis-a-vis larger firms) in business resources.

Another interpretation of our results is that they anticipate the commoditisation of technology
and capabilities under web services. With the internet/worldwide web human-human
interactions have been replaced by human-application interactions in the majority of B2B
transactions. Web services will in turn replace many human-application interactions with
program-program or application-application interactions. Because a web service is
essentially a process that runs on the web, technology and capability are bundled and made
freely available. In this scenario competitive advantage will not come from low level,
operational or functional capabilities that are embedded in web services but from higher
level, strategic or organisational capabilities that are developed and retained by the firm.
Our results suggest that business and IT resources will be important to building such
capabilities and that the mere possession of dynamic capabilities will be insufficient to
create competitive advantage from web services (although it may — as we have seen - yield
some short-term benefits).

Finally, we have studied the impact of three independent variables (business resources, IT
resources and dynamic capabilities) on (the dependent variable) of web services
performance. We have not studied the impact of web services as an independent variable

“Precisely because web services are built using open and freely
available standards they are relatively inexpensive, simple
and quick to develop, certainly in comparison with proprietary

based solutions.
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impacting financial performance. In particular, the value of web services as an enabler of
other resources and competencies, as well as a driver for financial performance remains
unknown. Whilst we may (again) use the internet as a proxy to predict outcomes, we must
consider the full interaction effects or “‘complementarity’” of web services, and the level of
analysis required is unlikely to be yielded from surrogate data. In particular, research into
actual web services implementations is needed in order to understand the commoditisation
effects on technology and capabilities, and its impact of firm performance.

Notes

1. Because it was not always possible to definitively classify firms on the basis of the information given
in the database alone, some corrections were necessary once firms had returned the
questionnaires.

2. In addition a single regression with Inemp as an independent variable and internet performance as
dependent variable was conducted. The results supported the negative relationship between the
dependent and independent variables (adjusted R? = 0.039*; standardized g8 = —0.219).
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Appendix 1. Modifications to the questionnaire

Business resources (Powell and Dent-Micallef, 1997):

Supplier relationships: was changed to relationships because the measure customer
relationships was also used.

Supplier driven IT: was changed to external driven e-business; the measure customer
driven e-business was also used.

IT training: was discussed in the IT competence section.

Process redesign: business processes were discussed in the dynamic capabilities
section.

Teams: this is about cross-departmental teams, considering the simple structures of
SMEs that may not have clearly divided departments, this measure was not applied.

Benchmarking: was used without modification.
IT planning: was changed to strategic use of the internet.

The measure “financial resources” was included because SMEs often lack them. The
question was: “The necessary financial resources are available” (Chow et al., 1997,
Caldeira and Ward, 2003).

IT competence for SMEs engaging in e-business (Tippins and Sohi, 2003):

Our company has a formal MIS department: was not used.

Our firm employs a manager whose main duties include the management of our
information technology: was not used because at SMEs the majority of management
decision is often done by the owner-manager. And the question “CEO commitment to
e-business’” in the human resources section of this research already considers the
importance of e-business by the management.

Dynamic capabilities for SMEs engaging in e-business:

Measures for customer relationships and trust with vendors were not used because they
were already used in the business resources section.

The following questions were added to increase validity:

Capabilities of coordination (Caloghirou et al., 2004).

Recognizing how customers can benefit from new technologies (Daniel and Wilson,
2003).

Continuous adoption to shifting customer needs (Caloghirou et al., 2004).
Timely response to competitive strategic moves (Caloghirou et al., 2004).

Jettison of assets that create no more value (Eisenhardt and Martin, 2000).

The following questions were be divided into sub-questions:

Capabilities of communication and coordination is divided into two questions because a
company could have good communication and bad coordination skills or vice versa.

Integration in new product development will be divided into customer integration and
integration of the internet into business processes.
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Appendix 2. The questionnaire

Figure A1

1. Your People

strongly disagree strongly agree
- -

- >

For the following statements please tick the E’ g E ‘:’ B

box which matches your view most closely.

strongly disagree strongly agree
4l |-

1. Our people are open and trusting with
one another

2. We have very little formal bureaucracy in
our company

3. Our people would say this is a loose,
informal place to work

4. Written and oral communications are
very open in our company

5. We communicate openly with our
suppliers

6. We communicate openly with our
customers

7. There is a lot of conflict in our company

B. Our top executives have clearly
indicated their commitment to e-business

9. Our top executives have championed e-
business within the company

SRR R ARy
B R R R R RS RSB
5 0 0 B O N O W O A A
SRSRYRNRSRINNRSEY
EI BT BT BT BT BT BT BT ED

2. Your Partners strongly disagree strongly agree

10. We have very open, trusting
relationships with our suppliers

11. We have very open, trusting
relationships with our customers

12. Our suppliers strongly urged us to
adopt e-business

13. Our customers strongly urged us to
adopt e-business

14, We actively research the best e-
business practices of our competitors

15. The internet has a strategic meaning
for our company

FB BT ED BB

16. We use the internet actively to reach
strategic aims

OHH B TR B
Lo E R TR B
N P O O R A
BB BRI

L]

(Continued)
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Figure A1
17. Overall, we have enough financial
resources

3. Your IT strongly disagree strongly agree

18. Overall, our technical support staff is |:|
knowledgeable, when it comes to

computer-based systems

19. Our firm possesses a high degree of i:l
computer-based technical expertise

20. We are very knowledgeable about new
computer-based innovations

21. We have the knowledge to develop and |:|
maintain computer-based communication
links with our customers

22. Our firm is skilled at collecting and |:,
analyzing market information about our
customers via computer-based systems

23. We routinely utilize computer-based |:|
systems to access market information from
outside databases

24. We have set procedures for collecting
customer information from online sources

25. We use computer-based systems to
analyze customer and market information

26. We utilize decision-support systems |:|
frequently when it comes to managing
customer information

27. We rely on computer-based systems to |:|
acquire, store, and process information

about our customers

28. Every year we budget a significant D
amount of funds for new information

technology hardware and software

29. Our firm creates customized software |:|
applications when the need arises

e b U Bl R
0 0 O A 0 O O 0 B N 0
SN S R e S S R
5 0 e 0 O S Y S R RS N

30. Our firm's members are linked by a |:|
computer network

4. Inside Your Company dianaldiiages dncodh o

- -

31. Overall, our management has expertise |:| S\ El D El

to conduct the major strategic moves

32. Overall, our employees have very good |:I E m B E

communication skills

33. Our management has expertise in |:_| E |:l I:_l m

coordinating internal processes and
operations

(Continued)
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) O
[ O
] O
] O
O

34. The feedback of our customers helps
us to improve our products and/or services

35. The internet has changed our
processes significantly

36. Overall, our company acquires new
knowledge effectively

37. Overall, our company reacts quickly to
market changes

38. Overall, our company accumulates
knowledge effectively

39. Our company recognizes how
customers can benefit from new
technologies

40. We have had problems integrating e-
business applications in previous IT

41. Our strategic assets are hard to copy
for our competitors

[.] 0]
L] 0]

) O
L)L) L

42. We continuously adapt to customers
shifting needs.

43. We quickly respond to competitive
strategic moves

HOHE B H BB
0 0 0 N 0 0 o 0 O 0 R AR A

44. We easily get rid of assets that have no
more value

SNSRI RS AR R

6. Your Performance

Strategic e-Business Performance

strongly disagree strongly agree
-l -
- L

46. The internet has improved our

L]
competitive position IZI Iz E
47. The internet has dramatically increased |:’ I:] l:l
[ ]
(]

45. The internet has dramatically increased
our productivity

(=] [
(L] [

48. The internet has dramatically increased
our profitability

SSRNISRS
B BTED E]

49. The internet has dramatically improved
our overall performance

Financial Performance

strfrlgiy disagree strongly aghr?e
50. Over the past 3 years, our revenues I:l I:] E I:l E‘

have been outstanding

51. Over the past 3 years, our revenues lj [z] E l:] ’E

have exceeded our competitors
52. Over the past 3 years, our sales growth
52 o Vet B [ ] G ] [

(Continued)
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53. Over the past 3 years, our sales growth |:_| ’E ’] l:l El

has exceeded our competitors

54. Over the past three years, our return on I:l I:l I:l I:l I:l

assets has been outstanding

55. Over the past 3 years, our return on |:_| [E E] D [__L|

assets has exceeded our competitors

General Questions

56. How many full-time employees work in I:l

your company?

57. What percentage of your revenue is :]

created by e-commerce?

58. What percentage of the goods and |:|

services you buy are ordered via the

internet?

59. What is your SIC-code? |:|

60. Are you a for-profit or a non-profit :

organization? For-profit D Non-profit D
61. Is your company independent? (This Vi |:| No I:l

means you have e.g. no parent company or
you are not part of a franchising system). If
no please also answer the following
questions:

strongly disagree strongly agree

62. Our branch's human resource E |__L| D El

management is independent

63. Our branch manages the relationships I:l I:l I:l I:l I:I

to our stakeholders like e.g. customers,
suppliers and business partners
independent

64. Our branch's IT is independent |:| El El El El
R e i w
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Appendix 3. Correlations
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