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I. Introduction 
 
1. Vast literature on evaluation of information systems (IS) exists and many of the studies take a 
formal-rational stand. Thus the evaluation is seen as a largely quantitative process of calculating the likely 
cost/benefit on the basis of defined criteria (Walsham, 1993).  Since these approaches are often developed 
from a management perspective the different measures included in the evaluation often are of harder 
economical character. This approach is often criticized that the evaluation concentrates on technical and 
economical aspects rather than human and social aspects which could have major negative consequences in 
terms of decreased user satisfaction. 
 
2. The objective of this study is to develop a methodology for analysing the content and the statistical 
business process implemented in a statistical information system and to perform assessment of the system 
under consideration, which should cover (in different level of detail) the following main topics: 

 
(a) Quality of the statistical data according to the quality dimensions: relevance, accuracy, 

timeliness, accessibility, completeness, comparability and coherence;  
 

(b) Technical characteristics: system availability, performance, maintainability and user 
support. 
 

(c) Usability analysis of the data portal.  
 

(d) In order to achieve the above goals, review the internal process of data collection, entry, 
validation and dissemination and suggest alternatives, if necessary, to ensure effective 
functioning of the system. Of essential importance is the analysis of the workload necessary 
for maintenance of the data and to what extent it can be covered by the available staffing. 
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3. This study was initiated by a request by the Gulf Organization for Industrial Consulting (GOIC) in 
Doha/Qatar and later the developed methodology was successfully applied to other statistical information 
systems, like the Directory of Industry in Gabon (Fichier Industriel Gabonaies).  There are two 
methodology approaches which will be used in this study in order to review the statistical information 
system under consideration. The first aspect is how we will describe the statistical business process 
applied. We propose for this purpose to apply the Generic Statistical Business Model (GSBPM) introduced 
by the Joint UNECE/Eurostat/OECD Work Sessions on Statistical Metadata (METIS). The second 
approach used in this report is the DeLone and McLean model for evaluation of Information Systems (IS). 
In order to make it applicable to statistical information system, particular adaptations were necessary.  

 
4. The structure of the rest of the paper is as follows. Section II introduces the DeLone and McLean 
model and its adaptations for the case of statistical information systems. Section III explains the application 
of the GSBPM in the context of evaluating and benchmarking statistical information system. This 
presentation in this section is kept succinct since this model is well known to the target auditorium due to 
the many presentations at MSIS and related conferences as well as different other presentation. In Section 
IV the developed methodology is illustrated by applying it for analysis of the GOIC industrial statistics 
database and its Industrial Market Intelligence portal. Section V concludes. 
 
5. The study is a work in progress and further details and experiences will be added. 
 
II. The Delone and Mclean Model and its Adaptation for Management Statistical 

Information Systems 
 
6. DeLone and McLean (1992) developed a framework for classifying the multitude of effectiveness 
measures of an information system (IS) into six categories. They called this framework the DeLone and 
McLean (D\&M) IS success model. The initial model proposed DeLone and McLean (1992) which 
provided a comprehensive framework for measuring the performance of information systems is presented 
in Figure 1.  The research of DeLone and McLean (1992) brought about some structure to IS effectiveness 
research (Seddon and Kiew, 1996). Others have started to develop standardized measures that can be used 
to evaluate the various dimensions of IS success as specified by the DeLone and McLean model (e.g. 
Sedera and Gable, 2004). 
 

 
Figure 1: DeLone and McLean IS success model (1992). 

 
7. Ten years after the publication of their original IS Success Model, DeLone and McLean (2003) 
reviewed more than 100 journal articles dealing with IS success measurement. They subsequently revised 
their model, producing the Updated DeLone and McLean IS Success Model. The new and updated model is 
based on the empirical and theoretical contributions of researchers who have tested or discussed the 
original model. The updated model is presented in Figure 2.  It consists of six interrelated dimensions of 
information systems success, described below. Some of the revisions to the original model were based on 
suggestions and re-specifications from other researchers in the field. This updated IS success model 



  
 

3

accepted the Pitt et al. (1995) recommendation to include service quality as a construct. Another update to 
the model addressed the criticism that an information system can affect levels other than individual and 
organizational levels. Because the success of an information system affects work groups, industries, and so 
on the variables, individual impact and organizational impact were replaced by net benefits. Thus 
accounting for benefits at multiple levels of analysis is achieved. This revision allowed the model to be 
applied to whatever level of analysis the researcher considers most relevant. 
 
 

 
Figure 2: Updated DeLone and McLean IS success model (2003). 

 
 
8. The DeLone and McLean model has also been found to be a useful framework for organizing 
information systems success measurements. The model has been widely used by IS researchers for 
understanding and measuring the dimensions of IS success. Furthermore, each of the variables describing 
success of an information system was consistent with one or more of the six major success dimensions of 
the updated model. 
 
9. The six dimensions include: system quality, information quality, service quality, system use, use 
satisfaction and net benefits and will be considered in the next sections. 
 

A. System Quality 
 
10. This dimension defines the desirable characteristics of an information system. For example: ease of 
use, system flexibility, system reliability, and ease of learning, as well as system features of intuitiveness, 
sophistication, flexibility, and response times. Perceived ease of use is the most common measure of 
system quality. However, perceived ease of use does not capture the system quality construct as a whole. 
Other authors have developed instruments which use a number of attributes to capture the system quality: 
namely, reliability, portability, user friendliness, understandability, effectiveness, maintainability, 
economy, and verifiability. Petter et al (2008), Sedera and Gable (2004) recommend the following list of 
measures consisting of ease of use, ease of learning, user requirements, system features, system accuracy, 
flexibility, sophistication, integration, customization. Some of them are in our opinion more relevant for 
the measurement of the service quality, other are difficult or even not possible to measure. Therefore we 
will adopt (and adapt) the list provided by DeLone and McLean (2003): 
 

 Ease of use 
 Ease of learning 
 Adaptability 
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 Reliability 
 Response time 
 Usability 

 
B. Information Quality 

 
11. This dimension describes the desirable characteristics of the system outputs; that is, management 
reports and Web pages. For example: relevance, understandability, accuracy, conciseness, completeness, 
currency, timeliness, and usability. Since we are considering statistical information system we will adapt 
these requirements to represent the quality of statistical data. In general researches are strongly encouraged 
to include information quality measures as a critical dimension in their measurement construct (DeLone 
and McLean, 2003). This is of particular importance for statistical information system, where the 
information (or data) is also the sales product. 

 
12. Based on the nature of statistical activities carried out, a set of quality dimensions has been 
identified. This set is targeted to ensure that the statistical activities of an (international) organization are 
relevant and data compiled and disseminated are accurate, complete within the defined scope and coverage, 
timely, comparable, in terms of internationally recommended methods and classification standards, and 
internally coherent with variables included in the datasets. Quality dimensions defined here should apply to 
the statistical activities of an international organization. While each national statistical institution may 
define its own quality assurance framework, an international organization should make maximum effort to 
ensure that data produced from the statistical operation are accurate, internationally comparable and 
coherent. A theoretical discussion of the quality topics can be found in Fröschl and Grossmann (2001). 
 

 Relevance: refers to the statistical subject topics and concepts used 
 Accuracy: generally in statistics accuracy is defined for estimates, concerning the closeness 

between estimated values and unknown population values 
 Completeness: stating that, for domains with data available, statistical offerings indeed 

reflect user-expressed needs and priorities 
 Accessibility: (often related to clarity of information offering) considers requirements of 

easy data access and flexibility in data usage. Accessibility refers to the availability of 
statistical information to the user. It includes the ease with which the existence of 
information can be ascertained, as well as the suitability of the form or medium through 
which the information can be accessed. The cost of the information may also be an aspect 
of accessibility for some users (see for example Statistics Canada (2011), 4th edition). 

 Timeliness: represents the punctuality and regularity of dissemination, reporting on the time 
elapsed between observation/data collection and data/output availability 

 Comparability: aiming at reliable comparisons of accessible statistics across space, between 
subject domains, and over time 

 Coherence: implying clear and tractable relationships between different data bodies, or 
statistics, conveyed. In the case of an international statistical database like the GOIC 
industrial database, the coherence dimension is extremely important. This implies internal 
consistency of data in different aspects. First of all, it is necessary that the terms and 
concepts used in one data set have exactly the same meaning in another data set, unless the 
difference is explicitly mentioned. The terms used throughout the database must have the 
same meaning for all countries and for years included in the database, unless any deviation 
is reported. 

 
C. Service Quality 

 
13. This is the quality of the support that system users receive from the IS department and IT support 
personnel. In the original formulation of the model, the dual dimensions of system and information quality 
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seemed sufficient to capture the essential characteristics of information systems being delivered to users. 
Later, however, it became apparent that a third dimension was needed, representing the service quality. 
This need has become even more apparent with the advent of e-commerce and the demand of customers 
for support from their Web providers. In the era of Internet the users become also our customers, so that a 
bad user support will result directly into loss of customers. For example: responsiveness, accuracy, 
reliability, technical competence, and empathy of the personnel staff. 
 
14. SERVQUAL, adapted from the field of marketing, is a popular instrument for measuring IS service 
quality (Pitt et al, 1995). It is an attitude measure and represents the service quality as the discrepancy 
between customer’s expectations of service offering and customers’ perception of the service received.  
The SERVQUAL model represents service quality as the discrepancy between a customer’s expectations 
of service offering and the customer’s perceptions of the service received. It has five generic dimensions 
(factors) stated as follows: 
 

 Tangible: the hardware and software on which the information system is running are up-to-
date; 

 Reliability: the users are able to perform the operations promised for the service dependably 
and accurately; 

 Responsiveness: the IS employees give prompt response to users/customers; 
 Assurance: the IS employees know how to do their job well. 
 Empathy: caring and individualized attention that the firm provides to its customers.  

 
 

D. System use 
 
15. This dimension represents the degree and manner in which staff and customers utilize the 
capabilities of an information system. For example: amount of use, frequency of use, nature of use, 
appropriateness of use, extent of use, and purpose of use. For the purpose of the evaluation of statistical 
information systems we will adapt the list provided in Table 1 in DeLone and McLean (2003) and will 
include the following measures: 
 

 Number of users (staff, maintenance of the data base) 
 Number of (registered) internal users 
 Number of (paying) subscribers 
 Number of inquiries 
 Nature of use 
 Navigation patterns 
 Number of site visits 
 Number of transactions executed (searches, reports, etc.) 

 
E. User satisfaction 

 
16. The user satisfaction dimension represents the level of users' satisfaction with reports, Web sites, 
and support services. For example, the most widely used multi-attribute instrument for measuring user 
information satisfaction can be found in Ives et al (1983). This dimension is one of the most difficult to 
measure, particularly in the case of statistical information system, where the users are mainly external. At 
the same time this metrics are extremely important, because the user becomes a customer and poor user 
support can result in loss of customers. We will consider the following metrics (only partially covered in 
the present study, further research and evaluation are necessary). The most useful measurement 
information can be obtained from user surveys. These can be done fit with test users (internal, staff 
members, colleagues, friends, etc.) but after that must be extended to real users (subscribers). 
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 Repeat subscriptions 
 Repeat visits 
 User surveys 

 
F. Net Benefits 

 
17. The dimension Net benefits, added to the updated model of DeLone and Mclean represents the 
extent to which IS are contributing to the success of individuals, groups, organizations, industries, and 
nations. For example: improved decision-making, improved productivity, increased sales, cost reductions, 
improved profits, market efficiency, consumer welfare, creation of jobs, and economic development. The 
new net benefits construct appeared in the updated model and replaced the previous term impact. It 
immediately raises three issues that must be addressed: 
 

 What qualifies as a "benefit"? 
 for whom? and 
 at what level of analysis? 

 
18. The previous term impact may be positive or negative, thus possibly leading to confusion as to 
whether the results are good or bad. The net benefits is the most important success measure, since it 
measures the positive and negative impact of the system as a whole on the organization, the customers, 
markets, industries, even. Did the obtained from the system statistical information save the particular user 
and his organization time and money? Have the benefits such as larger markets, supply chain efficiencies 
and customer responsiveness yielded a positive net benefits for an organization? Was there a contribution 
to the growth of the gross domestic product of a nation? Did the infrastructure development contribute to 
the reduction of poverty? It is important to note that the analysis of the net benefits cannot be analyzed 
without the "system quality” and “data quality” measurements. In the following lists are presented the most 
popular measurements for net benefits, which we will adopt for the evaluation of statistical information 
systems. 
 

 Cost savings 
 New and expended markets 
 Increased sales 
 Cost reductions 
 Creation of jobs 
 Reduced search costs 
 Time savings 

 
19. In order to apply the DeLone and McLean model for practical evaluation of statistical information 
systems like the GOIC industrial database it is necessary to adapt it in two aspects: 

 
(a) We are considering statistical information systems (SIS) which maintain and provide 

statistical data for which well defined quality dimensions exist. Further, statistical metadata 
is essential for the proper presentation and enrichment of the statistical data. 

(b) The second aspect is related to the role which Internet plays in the dissemination of 
statistical data and metadata nowadays. For this purpose we will use the adaptations done 
by the authors in DeLone and McLean (2004). 
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III. The Generic Statistical Business Process Model GSBPM 
 
20. A first step to the evaluation of a statistical information system is to describe the implemented statistical 
business process. As already mentioned in the introduction for this purpose the Generic Statistical Business 
Process Model (GSBPM) will be used. Since this model is well known to the target auditorium due to the many 
presentations at MSIS and related conferences, instead of giving details about the model, the mapping to the 
statistical businesses process of GOIC will be presented. 

 
21. After many separated initiatives by international bodies on statistical process definition, in the past 
years an international standard was defined by the Joint UNECE/Eurostat/OECDWork Sessions on Statistical 
Metadata (METIS): Generic Statistical Business Process Model (GSBPM). The GSBPM should be seen as a 
flexible tool to describe and define the set of business processes needed to produce official statistics. The use of 
this model can also be envisaged in other separate, but often related contexts such as harmonizing statistical 
computing infrastructures, facilitating the sharing of software components and providing a framework for 
process quality assessment. The GSBPM comprises four levels and further levels of detail may be appropriate 
for certain statistical business processes or in certain organizations, but these are unlikely to be sufficiently 
generic to be included in the generic model.  

 
22. The GSBPM model was adopted in many national and international statistical agencies, of course after 
adapting the phases to the own needs (Australia, Canada, Denmark, Spain, Ireland, Turkey, UNIDO). For 
practical GSBPM implementation inside other Statistical Organizations one could refer to 
http://www1.unece.org/stat/platform/display/metis/Papers+about+the+GSBPM where many papers describing 
the practical implementation of the model are presented. 
 

A. GOIC Statistical business process 
 
23. In the following the statistical business process of GOIC will be mapped to the GSBPM. Depending on 
the GOIC statistical activities, not all phases of GSBPM are relevant. The first three phases, Analyze needs, 
Design and Build can be applied only in cases of surveys, which are performed by GOIC, but are not in the core 
activities. There is no standardized procedure for performing the surveys, but for the time being this is not 
necessary and we will skip these first three phases. Similarly, the last two phases, Archive and Evaluate are 
relevant only in connection with surveys, therefore will not be considered too. Thus we remain with three 
phases (similarly as n the statistical business process of UNIDO): 
 

 Data collection 
 Data transformation 
 Data dissemination 

 
IV. Example: Evaluation of the GOIC Industrial Database 
 
24. In the following will be presented the evaluation of the GOIC Industrial database according to the 
DeLone and McLean (1992) framework for classifying the multitude of effectiveness measures of an 
information system (IS) which uses six categories. In many cases the evaluation is subjective, based only 
on the experience of the author, since no real measurements could be taken. This holds particularly for the 
Use, User Satisfaction and Net benefits categories. Many of these criteria could be measured more 
precisely in the future, based on the Audit functions of the system, which were still under development 
when the study took place, and on User satisfaction surveys which could be undertaken.  
 
25. System quality: The quality of the GID system is overall very good. The complete development 
and maintenance is "outsourced” to the responsible IT department which takes care for the operation, 
maintenance, and further development of the system. The requested changes from the Information 
department are submitted formally to the IT department and handled accordingly. The Usability of the 
system has to be considered in three different aspects:  
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 Tools for maintenance of the database (GIDS): the tools are relatively easy to use for 
performing any changes to the database. More on-the-fly validations will improve the 
usability and will reduce the possibility of mistakes by entering data. Other improvement 
could be the implementation of some of the maintenance functions, which currently are 
performed in Excel. All this improvements will reduce the requirements for data processing 
skills of the maintenance users (for example new employees will be more easily trained for 
working with the tools). 

 The old IMI portal: the old portal seems to be less intuitive for new users, but it is very easy 
to use for experienced users and also easy to learn. The responsiveness and reliability are 
high. 

 The new (at the time of the study) IMI Plus portal: It is expected that the new portal is 
much more intuitive than the old one and thus easier to use and easier to learn. 
Nevertheless, for experienced user in my opinion the old IMI portal is much more usable. 
Furthermore, the responsiveness of the IMI portal is still better that that of the new IMI 
plus, but in order to confirm this more experience with IMI Plus is necessary. 

 
26. Data quality: The data quality is evaluated according to the seven quality dimensions, generally 
accepted in most of the national and international statistical organizations. 
 
27. Service quality: this is basically the quality of the support that the users of the GOIC industrial 
database receive from the information department and the IT support personnel. 
 
28. Use: In general the use of the system, based on the number of (paying) subscribers needs 
improvement. The current number of registered is not sufficient for the system of this type and dimension. 
The following measures can be recommended in order to improve the system visibility and use: (i) 
Advertising, (ii) Conference presentations, (iii) Internet/search engine promotion (iv) More flexible 
subscription model. 
 
29. User satisfaction: This dimension has to be considered from three different perspectives, 
depending of the type of user: (i) GOIC staff members, performing the maintenance of the system; (ii) 
Internal GOIC users and (iii) External users/subscribers. The analysis of the usability of the new IMI Plus 
portal is extremely important, since at the time of this survey it was not yet operational and there is no 
actual user experience. This could be started by a user survey with test users (internal, etc.). Currently the 
only measurement available is the number of renewed subscriptions, which is more than 50%. 

 
30. Net benefits: At the current stage of the evaluation it is not possible to estimate the Net benefits. 
 
31. Example for the results of the evaluation is presented in the Table below. The table lists all the 
criteria in three columns: Current, Benchmark and Target. The first column contains the results for the 
observations taken now. As already mentioned in this document, to our knowledge, no similar evaluation is 
done on a statistical information system. Furthermore, the system is unique in its content and functions and 
here is no other system to which to compare, i.e. to "benchmark”. There are similarities to the OECD data 
warehouse and to the UNIDO statistical database, but this is not sufficient to perform qualitative 
benchmarking. Thus, this column is left empty, i.e. it contains only zeros and in a future evaluation will be 
filled with the results of the current column in the present document. In such a way the benchmarking will 
be performed against a historical status of the same system and we will be able to see what improvement is 
achieved. The target column should be assumed as theoretical target towards we want to go. Since the 
criteria are evaluated in the scale 1 to 10, we could expect only tens in the target column, but this is not 
necessary, since in many cases a mark lower than the theoretical maximum can be sufficient - for example 
we cannot expect to achieve 100% coverage and this is not possible, given the specific of the data 
collection. Similarly, the system quality should not be al over 10s, since even with lower marks on these 
criteria it is possible to achieve all tens in the service quality criteria. 
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1.  
Dimension Measurement Cur

ren
t 

Bench
mark 

Tar
get 

Comment 

System Quality  
 

 7.7 0 9  
Ease of use 8 0 8  
Ease of learning 8 0 8  
Adaptability 7 0 8  
Reliability 8 0 8  
Response time 7 0 9  
Usability 8 0 10  

      
Data Quality  7.1 0 9.5  
 Relevance 8 0 10  
 Accuracy  8 0 10  
 Accessibility 6 0 10 The cost of the 

information reduces the 
accessibility. 
A measure to improve 
accessibility would be to 
give some portion of 
data for free. 

 Completeness  6 0 8  
 Timeliness 8 0 10  
 Comparability 6 0 8  
 Coherence 8 0 10  
… 
 

… …   … 

TOTAL  7.1 0 9  
 
 
V. Summary 
 
32. This work focuses on designing and developing an evaluation methodology for statistical 
information systems. The main objective of the methodology is to evaluate an information system in terms 
of system and service quality as well as quality of the statistical data according to the quality dimensions: 
relevance, accuracy, timeliness, accessibility, completeness, comparability and coherence. Two approaches 
are used to review the statistical information system under consideration. The first aspect is how we will 
describe the statistical business process applied - we propose for this purpose to apply the Generic 
Statistical Business Model (GSBPM). The second approach is the DeLone and McLean model for 
evaluation of Information Systems (IS). In order to make it applicable to statistical information system, 
particular adaptations were necessary.  
 
33. The proposed methodology is applied for evaluation of the GOIC industrial database. First the 
statistical business process of GOIC is considered and is mapped against the Generic statistical business 
process model (GSBPM). This process than is measured against the adapted DeLone and McLean model 
for evaluation of management statistical information systems. 
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