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Abstract 

The 2003 survey among Slovenian companies was studying the factors affecting the 
formal evaluation of e-business projects. The corresponding causal model revealed that 
the perceptions and the attitudes towards e-business strongly affect the corresponding 
evaluation practice. In particular, the recognition of the needs for corresponding 
evaluation had the strongest effect. On the other hand, the high occurrence of problem 
related to e-business implementation has a negative impact on the introduction of the 
evaluation methods. 

1. Introduction 

Throughout the literature, e-business has often been studied from the technical 
(information and communication technology), organizational, managerial or legislative 
aspects, while there are fewer studies that deal with the economic aspects and with the 
corresponding evaluation. Nevertheless, the latter presents an important supplement to the 
former aspects, as it can provide an answer to most important questions related to the 
justification of the e-business investments and implementation (Hasan and Tibbits, 2000; 
Ngai and Gunasekaran 2004). 

With some exceptions, the evaluation of e-business is a rarely researched topic (Chong, 
2002; Cummings, 2004; Varian, 2002; Kleist, 2003; OECD, 2004). We investigate 
empirically in this paper how companies cope with the need for the evaluation of their e-
businesses. However, we narrow the scope to the issues related to whether and why 
companies introduce such evaluation. We thus not elaborate in the question of specific 
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models developed for the evaluation itself, but we focus predominantly on types of 
evaluation approaches and the factors that affect their applications.  

Within this challenging context, we have investigated how companies are dealing with 
the need for the evaluation of their e-businesses. However, due to the broadness of the 
problem, we have narrowed the scope of our research to the issues related to whether 
companies introduce such evaluation. We thus predominantly focus on different types of 
e-business evaluation approaches. 

2. Conceptual Framework 

Based upon the experience of the previous research (Kauffman and Walden, 2001; Plant, 
2000; Green, 2002; Yap, 2002), we investigate here the factors affecting the practice of 
implementing the evaluation approaches for justifying e-business projects e-business 
projects, or the ICT intensity, the type of the company have any influence on evaluation 
methods? 

Conceptually, we can structure the relationships in the following framework (Figure 1) 
taking into account the authors who deal with the e-business metrics (e.g. Jagannathan et 
al., 2001; Stern, 2002; Straub et al., 2002a, 2002b; Zhu and Kraemer, 2002) and other 
relevant literature which deal with approaches and indicators of successful e-business 
companies (e.g. Kleist, 2003; Ahmad et al., 2004) together with our own experience and 
findings (Lesjak et al., 2003). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Perception and attitudes 
on e-business 

implementation and 
evaluation 

Evaluation of e-business projects 

 
 
 

IT characteristics 

E-business characteristics 

General characteristics 

 
 

Figure 1: Conceptual framework for the factors affecting the evaluation of e-business 
projects 

 

We are checking here the following: 

•  The IT developments strongly affect: 

•  the attitudes towards e-business, particularly the perception and understanding 
of its role in the company, 
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•  the usage of evaluation methods. 

•  However, we still expect a strong and independent role of the attitudes themselves 
on the implementation of more intensive formal evaluation approaches. 

3. The Data Collection 

The initial sampling frame was based on responding companies from December 2002 
national representative RIS e-business survey (n=1,260, response rate 70%). The RIS 
research (http://www.ris.org) is performed annually since 1996 and presents a leading 
source for studying the trends in e-business and information society in Slovenia. The 
initial RIS 2002 sample was a representative sample of all Slovenian companies, 
however, the self-employees and home businesses were excluded (i.e. SOHO business). 

The empirical survey research we present here was entirely devoted only to the issues of 
the evaluation of e-business projects and it was performed over the telephone in June 
2003. Altogether 1,112 companies were contacted. The IT responsible persons were the 
target responding units, while for the smallest companies the directors or owners were 
addressed.  

In total, 755 companies responded. As usual, the response rate was much higher among 
large companies. Out of 755 some 335 companies report sizeable e-business project that 
exceeds 4000 Euros. With these companies, we were interested in the formal evaluation 
methods for their e-business undertakings. 

 

Table 1: Methods for evaluating e-business projects 
 

Usage of  some formal evaluation methods n % 
Use some methods  45  13.4 
In preparation to use  11    3.3 
Plan to use in next 12 months 16    4.8 
Thinking about usage  40   11.9 
Have not thought about usage yet 223   66.6 
Total 335 100.0 

 

Companies were estimating general attitudes and perception towards their e-business 
implementation, as well the attitudes towards the evaluation procedures. The respondents 
rated their agreement on a five-category ordinal scale from 1 (totally disagree) to 5 
(totally agree).  

We analyzed the above statements also with the factor analysis. Two factors appeared, 
each explaining around 40% of the variance: 

•  Factor 1 expresses the general satisfaction with e-business projects (shadowed), 

•  Factor 2 is related to the presence of high need for the evaluation of e-business 
projects. 
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Table 2: Attitudes on implementation of e-business projects 
 

statements mean 
Our company is satisfied with the economic impacts of e-business 3.6 
E-business usage increases satisfaction among all participants in the process 3.6 
Our company is satisfied with the procedures for the evaluation of e-business projects. 3.0 
Impacts of e-business are so obvious that there is no need for their evaluation  3.3 
There is lack of knowledge and information on evaluation of e-business projects in our 
company 3.3 

Our management demands financial evaluation   of e-business related investments. 3.2 

 

Similarly to the items related to the perception of the e-business, we also measured the 
perception of the problems companies encounter in their e-business implementation. High 
score denotes that companies encounter the corresponding problem. 

 

Table 3: Attitudes towards the e-business project evaluation problems 
 

 

The corresponding factor analysis aggregated the above attitudes into two dimensions: 

•  Factor 1 is related to the problems of the e-business implementation (shadowed), 

•  Factor 2 is related to the good planning and formalizing of e-business projects. 
Negative values thus denote here the weakness in this aspect. We should add that the 
variables that characterize Factor 2 also have high loadings on Factor 1. 

4. The Structural Equation Model 

Very often in social and economic research, the variables are inter-correlated in a 
relatively complicated manner. The multivariate approach, which treats all variables 
simultaneously, is thus necessary to reveal the underlying structure of the data.  

As we study here the causal relations among the variables outlined in the conceptual 
framework (Figure 1), we employed the structural equation model approach. 

We measure the concepts from the Figure 1 with the following variables: 

Characteristics of the company. The observed variables, which arise from 13 items 
related to the basic characteristics of the companies, are structured into three segments: 
general characteristics of the company, ICT infrastructure characteristics and e-business 
characteristics. 

Statements Mean 
Lack of time for the evaluation  3.3 
Lack of knowledge on evaluation 3.0 
Problems with subcontractors 2.9 
Problems with educating users 2.9 
Prolongation of the project  2.9 
Exceeding of the planned costs 3.1 
Problems with the measurements of effects of e-business projects 3.1 
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Some of these items were further linearly combined, so we measure the three aspects with 
following five variables: 

•  SIZE: Size of the company according to the official classification; 

•  N_EMPLOY: Number of persons employed in an organization. We used logarithmic 
transformation of the variable; 

•  IT: IT uptake was calculated as an average of PC/employee ratio and percentage of 
Internet users among employees. We used logarithmic transformation of the 
variable; 

•  NPROJECT: Number of sizeable e-business projects; 

•  EB_VAR: Number of different types of e-business projects (B2E, B2C, B2A, B2B). 

Perception and attitudes on e-business implementation and evaluation. These 
intervenient variables were based on four factors from attitudinal measurements: 

•  two dimensions of the attitudes on implementation of e-business: 

•  EV_SATIS: satisfaction with e-business (Factor 1 in the Table 2), 

•  EV_NEED: need of e-business evaluation (factor 2 in the Table 2); 

•  two dimensions of the attitudes on e-business implementation problems: 

•  EB_PROBL: implementation problems (Factor 1 in the Table 3), 

•  EB_PLAN: well planned e-projects (Factor 2 in the Table 3). 
 

Usage of the evaluation. The key dependant variable was the level of implementation of 
evaluation procedures (Table 1), where the category of companies actually using some 
evaluation procedures was additionally structured. We thus have (EVAL_INV): degree of 
involvement into e-business evaluation. 

The model was estimated by normal theory maximum likelihood using the LISREL 8.51 
program (Jöreskog et al., 2000). For structural equation models it is assumed that 
variables are at least approximately normally distributed. This was not entirely satisfied in 
our case, as some of the variables were strongly skewed. For skewed distributions we 
applied the usual remedy for this problem, i.e. the logarithmic transformation. With the 
remaining discrepancies we refer to several studies indicating high robustness of these 
models regarding the assumption of normality (e.g. Boomsma and Hoogland, 2001).  

The causal models have the standard diagnosis expressed with χ2 statistics and 
corresponding p-value. The p-value is typically requested to be above p = 0.05 and 
preferable closer to p = 0.5, so that the model cannot be rejected.  

Another important measure to evaluate these models is the RMSEA value. According to 
Saurina and Coenders (2002: 222-223) the standardized χ2 test of the hypothesis of 
perfect fit to the population covariance matrix (i.e. the p-value) should be given less 
importance than the measures of the degree of approximation between the model and the 
population covariance matrix. The Root Mean Squared Error of Approximation 
(RMSEA) is typically used for this. Values equal to 0.05 or lower are generally 
considered to be acceptable (Browne & Cudeck, 1993).  

The standardized regression coefficients, which are usually labeled over the arrows in the 
path diagram, are also extremely important for the interpretation. For example, the value 
0.25 of this coefficient means that the change in one standard deviation of the 
independent variable causes an increase that can be expressed as 0.25 of the standard 
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value in the dependant variable. Typically, the corresponding t-values larger than 1.96 
denote a strong causal relation among variables. 

The path diagram for our model is depicted in Figure 2. We assume that the causal order 
basically flows from the observed characteristics of the companies to intervenient 
variables: implementation problems (EB_PROBL), planning of the e-business 
(EB_PLAN), satisfaction with e-business (EB_SATIS), and also to the need of e-business 
evaluation (EV_NEED). 

 

 
 

Figure 2: Path diagram with standardized values of the estimates for the causal effects 

 

Of course, according to the conceptual framework (Figure 1), all abovementioned 
variables should also affect the degree of evaluation involvement (EVAL_INV). 

The path diagram in Figure 2 shows the standardized regression coefficients and also the 
standardized effects of the unexplained variances (the short arrows pointing to the 
variables). As these latter values are relatively high, this denotes substantial level of the 
variability that remained unexplained. However, the proportion of the unexplained 
variance for the target variable (EVAL_INV) has the value of 0.81, what is acceptable. 
Even more, such a value is much above usual expectations for this type of problems, 
where the attitudes are involved.  Of course, the proportions of the unexplained variance 
for the intervenient variables are much higher. We have value 0.93 for the problems with 
e-business (EB_PROBL), which was particularly strongly influenced by the size of the 
company (SIZE) with the standardized regression coefficient of 0.14 (t=2.07). The other 
three intervenient variables also have the similarly high values for the share of 
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unexplained variance (0.95). These high proportions of the unexplained variances for the 
intervenient variables somehow confirm observation from previous section: the attitudes 
show relatively little variation across the control variables.  

The model has good explanation power according to the standard diagnostics. The 
RMSEA of the model is 0.042, which indicates acceptable fit of the model. The p-value 
(0.13) is also considerably high and suggests that the model cannot be rejected. 

The model also reports on the strength of relation among observed variables themselves 
and also among the intervenient ones. The corresponding arrow links can be found in the 
Figure 2, however, the related correlation coefficients are omitted from the diagram for 
the sake of simplicity and predominantly also because values were not so high. The only 
exception is the high negative value of the correlation (–0.70), between the two factors 
(EB_PROBL and EB_PLAN) of “problems with implementation of e-business” (Table 
11). We should add that this was also an observation at the end of previous section, where 
we mentioned the specific pattern of the scatter-plot, when drawing the companies into 
the space of these two factors.  

With respect to the impact of the observed and intervenient variables on the key target 
dependant variable (EVAL_INV) we can summarize the following: 

•  As expected, a strongly articulated need for the evaluation (EV_NEED) also increases 
the actual evaluation of e-business project; we can observe here the strongest causal 
link in the whole model, with the value 0.25 (t=3.96).  

•  Problems with the implementation of e-business (EB_PROBL) and with the 
corresponding planning (EB_PLAN) reduce the e-business evaluation involvement, as 
their standardized coefficients take high negative values, -0.25 (t=-2.71) and -0.19 (t=-
2.13) respectively. Here we should add that the high perception of the problems 
related to the e-business implementation (EB_PROBL) also moderately decreases the 
satisfaction with e-business (EB_SATIS). The corresponding arrow link can be found 
in the Figure 2, while the correlation value (-0.12) is not explicitly labeled in the 
Figure 2.  

•  Higher satisfaction (EB_SATIS) with e-business shows only a slight tendency to 
stimulate the evaluation involvement (EVAL_INV). The corresponding value 0.04 of 
the standardized regression coefficient is positive, although it is not statistically 
significant (t=0.61).  

•  The impact of the basic observed variables on the dependant variable is generally not 
significant. Nevertheless, the signs and the direction of the causal links are logical and 
expected. The role of IT infrastructure seems to be far the strongest among them, with 
the standardized value of 0.16, which is also very close to the usual significance level 
(t=1.88). The number of employees (N_EMPLOY) has the lowest effect with 0.07 
(t=0.47), while the number (NPROJECT) and the variety (EB_VAR) of the projects 
have moderate values around 0.10 (t=1.55). Similar is true for the impact of the size of 
the company (SIZE), with the value 0.15 (t=1.23). We can speculate here that with a 
slightly increased sample size, some of these links would also become statistically 
significant at standard significance level (t = 1.96, p = 0.05). 

•  Some other links where removed from the model, because the corresponding 
standardized coefficients were around zero and they were not statistically significant, 
so they do not contribute to the model.  

•  The size of the largest project was not included into the model due to the cumulative 
effects of high item nonresponse. The problems with this variable are regrettable, 
because indices from bivariate analysis show that it actually has a relatively effect, 
similar to the variable related to the size of the companies. 
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5. Conclusion 

We investigate in this paper how companies are coping with the evaluation of e-business 
projects. We developed a conceptual model for the factors affecting the use of formal 
evaluation methods and we verified this model on a representative survey among 
Slovenian companies. 

It is somehow surprising that the basic characteristics of the company have a relatively 
limited role on the usage of evaluation for e-business projects. Still, the high IT intensity 
seems to have the strongest direct impact among them. The size of the company has 
larger indirect effects than the direct ones. As a consequence, in the multivariate settings 
it is less important than in the bivariate analysis. 

The findings from the causal model confirmed that the degree of the evaluation 
involvement is explained mostly by perception of the problems related to e-business and 
with the attitudes towards e-business evaluation, and not so much by the characteristics of 
the organization and the characteristics of the e-business project.  

The attitudes towards e-business implementation and evaluation thus play the key 
important role on the actual usage of evaluation procedures. It is important to note that 
experience of the problems with e-business implementation has a negative role, while the 
satisfaction with e-business and the recognized need for evaluation have positive impact 
on the practice of e-business evaluation. 

The high negative role of the perceived problems with e-business implementation 
deserves a special interpretation. Why would the high experience of the problems lower 
the tendency to adopt solutions to these problems? In search for this answer we follow the 
indirect effect via the satisfaction, as it may indicate the proper signs of the relations. Of 
course, more problems with e-business decrease corresponding satisfaction, while it 
seems to be the high satisfaction that increases the evaluation involvement. Consequently, 
the problems with e-business implementation also decrease the evaluation involvement.  

With that we now face another relation to explain: where is the positive relation between 
satisfaction of e-business and the corresponding evaluation practice coming from? This 
question is particularly important, because almost half of the companies agree that 
evaluation is redundant due to obvious success and satisfaction with e-business project. 
We can speculate here that there actually exist another underlying latent variable, which 
can be labeled as “advanced understanding and implementation of e-business”. 
Companies with high level on this variable provide complete and proper treatment for 
their e-business projects, from planning and formalization to evaluation stage. They also 
provide successful and satisfactory e-business implementation. The companies, which are 
high on this scale, thus have both, high satisfaction with e-business and also high 
involvement in evaluation procedures. Unfortunately, in the design stage of the survey, 
these relations were not yet that clear, so the measurement instrument was not developed 
to further elaborate this issue.  

In any case, this research demonstrated extremely important role that the attitudes and 
perception of e-business have on implementation of e-business evaluation procedures.  

Another measurement problem in this empirical study relates to the indicators for the size 
of the projects, what was not measured entirely successfully. As a consequence, it could 
not be included into the causal model. This presents no doubt another weakness of the 
model. Nevertheless, due to the high correlation with the size of the companies, we can 
still assume that the major loss in the model did not occur. 

In future, the research on factors affecting the application of e-business evaluation should: 
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•  elaborate the measurement instrument to capture the IT component in much more 
wide and detailed aspects, 

•  improve the measuring of the size of the project, together with more specific location 
in time characteristics,  

•  expand the model to measure the latent variable, which would denote the general level 
of the understanding and elaboration of e-business project in the company. 

 

The results also touch the general questions related to the evaluation and justification of 
e-business projects, particularly the discrepancy among a relatively high need for using 
formal evaluation methods and the limited practice of such evaluation. On one hand, 
when evaluating e-business projects the traditional assessments of investment cannot be 
used, because permanent change and a variety of qualitative and indirect benefits prevent 
the applications of the corresponding financial models. On the other hand, however, the 
actual evaluation methods may be truly inadequate and their results may actually not be 
worth of the efforts.  

From a more substantial point of view, the research is thus needed to evaluate the 
effectiveness of e-business evaluation methods. How useful was the application of a 
certain evaluation approach? Are these approaches generally not used because they are 
ineffective? Or, they are useful, but they are not used, because of the ignorance of the 
potential users? Or, do the players in e-business implementation systematically avoid the 
forma evaluation? 

Nevertheless, our results show that there exists a clear need for more elaborated 
evaluation procedures. Combined with dominant lack of their usage, we can basically 
point to the insufficiency of the existing methods The use of traditional methods should 
be thus at least combined qualitative approaches (e.g. Kleist, 2003), together with Delphi 
studies, SWOT analysis, etc. if not substituted with new promising methods such as 
Portfolio method (Chong, 2002), Loyalty Value Added methodology (Greengard, 2000; 
OECD, 1999), Benchmarking method (E-Commerce Benchmarks, 2001) and Balanced 
Scorecard (e.g. Martinsons et al., 1999; Hasan and Tibbits, 2002). 
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