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This paper aims at exploring how ICTs can improve decision-making pro-
cesses and subsequently service performances in public sector services.
The authors focus on a specific class of Information Systems: Decision
Support Systems (DSS) and Business Intelligence (BI). The research pre-
sented will lay the ground for investigating how the impact of these tech-
nologies on public services can be evaluated. The paper identifies the key
factors influencing Bl and DSS adoption and value generation in the public
sector, focusing on a literature review. Furthermore, drawing on the identi-
fied key factors, the paper proposes a framework with the aim of identify-
ing specific public service sectors where Bl and DSS adoption could pro-
vide effective results.

1. Introduction

The current social context and though economy urge civil servants and policy makers
both to improve services provided to the population and to reduce costs at the same
time. Such trade-off (providing more with less) could be loosened by improving the
decision making activities required by service design and delivery processes. Indeed,
quick and fine tailored service adaptation to the population evolving needs can effec-
tively contribute to reach the goal of providing more with less. But rapid and tailored
adaptation stresses the decision making processes. Service delivery is one of the
most important functions of Governments, Information and Communication Technol-
ogies (ICT) have been strongly exploited for supporting service delivery in the past
years, nevertheless the ICT contribution to decision making in the public service sec-
tor is a research area not adequately explored.

The research presented in this paper draws on ICT adoption as an innovation driver
in the public sector. Specifically, the authors would like to investigate ICT, decision-
making activities, and their relationships by focusing on the question: which is the
real added value provided by ICT to decision making activities in the public sector?
Considering that some literature works present models and methodologies to calcu-
late the value produced by ICT in the private sector (e.g. they address issues such as
how to calculate the ICT impact on the organizational processes), the authors will
investigate two further related research questions: can those approaches be smooth-
ly applied to the public sector? Can the ICT impact on public organization decision
making processes be evaluated in a similar way as in the private sector? These re-
search questions stimulated the authors to define some framework guidelines trying
to address the aforementioned issues.



ICT value measurement and impact evaluation are broadly discussed topics. Never-
theless, how Business Intelligence (Bl) and Decision Support Systems (DSS) meth-
odologies can create value in the public sector has been poorly investigated in the
literature.

The research presented in this paper starts from a literature review to identify: 1)
which factors can be drivers or barriers to adopt these technologies in the private
sector; 2) if these factors are sound in the public sector; and 3) if the existing meth-
odologies to evaluate ICT impact can be applied to Bl and DSS in the public sector.
Considering the latter point, the paper will analyze the existing Bl and DSS value
measurement methodologies, which have been developed focusing on the private
sector. Their features will be assessed against the public sector distinctive aspects.
Considering the first two points, the paper will identify a set of factors (classifying
them as drivers or barriers for Bl adoption) and will investigate how these factors can
influence the Bl and DSS contribution to value creation in the public sector.

The paper will show that although there is room for effective Bl and DSS exploitation
in the public services sector, their usage is very low therein. Furthermore the lack of
reference cases is a very strong barrier to Bl and DSS diffusion in the public services
sector. Therefore, the authors will propose a framework to identify specific public ser-
vice typologies where Bl and DSS adoption could provide effective results. The
framework is based on the public service distinctive features and on some variables
found in literature. The framework will be evaluated against some public sector ser-
vices: administrative services, (e.g. registry management), healthcare services, voca-
tional training services, and public employment services.

The paper is structured as follows: Sec. 2 will provide an overview of the public sec-
tor focusing on decision-making processes and on public services improvement; Sec.
3 will provide an introduction to Bl and DSS, an investigation on factors affecting their
adoption in the public sector, and an overview on Bl value measurement methods;
Sec. 4 will introduce the framework to evaluate and classify public services, and final-
ly Sec. 5 will draw the conclusions and future works.

2. The Public Sector context

The public sector is a very complex system. It can be described with the different
types of public policies that organizations implement or by political and administrative
dimensions (Peters, 2006), but also it can be described by the services that organiza-
tions deliver to citizens. Service research and literature provide several definitions of
the public sector, in this paper the authors consider the public sector to include all
organizations providing public services to the society as a whole. These types of ser-
vices range from health services, and education, to social and cultural services, in-
frastructure, and so on. A shared classification of public sector services (NACE) in-
cludes: public administration, defense and compulsory social security, education,
health and social work, other community, social and personal services.

It is worth to understand the public sector distinctive characteristics and to focus on
the differences between the public and the private sectors in terms of objectives, in-
formation and knowledge exploitation, and decision-making processes.



An obvious difference between the public and private sectors is that the public sector
IS not profit driven and its primary goal is not to maximize profits (Rgste; Miles, 2005;
Euske, 2003). Nevertheless, this should not lead to believe that public sector em-
ployees and managers are not concerned about financial matters. Similarly to private
companies, public organizations fight for funding and power, and mainly for costs
saving, but operate in a political environment and basically work to reach political
goals (Murray, 1975). Public organizations service delivery has to meet objectives
regarding productivity, efficiency and quality of services.

According to (Halvorsen et al, 2005) public sector services depend on revenues that
are allocated according to political decisions rather than market performances. The
central government funds public sector activities to cover the costs. The national
budget makes public sector activities possible, and its allocation defines the bounda-
ries for such activities. Often public sector activities contents and scopes are far from
being fully understood by citizens. Typically public administrations do not specify in
details how funds are allocated and used. In particular, the way political goals are
reached is influenced by decision-making processes which are mainly conditioned by
available information and knowledge. Knowledge is essential to support decision-
making activities and to deliver better services (McAdam; Reid, 2001). In the next
sections we will provide a description of decision-making processes and issues relat-
ed to public services improvement.

2.1. Decision-making process

In the literature the decision-making process and the contexts in which decisions are
made are deeply studied (Fredrickson 1985; Hickson et al,1986; Dean; Sharfman,
1996; Nutt, 2011). Although several definitions are available, decision-making is gen-
erally considered as the study of identifying and choosing alternatives based on the
values and preferences of the decision maker. Making a decision implies that several
alternative choices have to be considered. At the same time, decision-making is a
process with the aim of reducing uncertainty and doubt about alternatives to allow a
reasonable choice to be made. This definition stresses the information-gathering
needs of decision making. It is worth to note that uncertainty is reduced rather than
eliminated. Very few decisions are made with absolute certainty because complete
knowledge about all the alternatives and their effects is seldom available. Thus, eve-
ry decision involves a certain amount of risk.

In literature decision-making process is often described with the three phases model
defined by (Simon, 1960) and subsequently refined by (Mintzberg et al, 1976; Dew-
ey, 1997; Hall, 2008;). The three phases are: Intelligence, Design and Choice. Intelli-
gence deal with recognizing the need for a decision. Design focuses on identifying
the alternatives, this phase begins when a decision need is identified and ends when
a choice is ready to be made.

Moreover, in the context of services decision-making process activities are strongly
based on knowledge sharing and involve different actors, the service users being the
most important. To complete the analysis of decision-making processes it is neces-
sary to consider the context where decisions are made, and also other variables in-
fluencing the decision processes. These variables can be different in public or private
contexts.



The private sector is typically associated with market forces while the public sector is
more shaped by political considerations: one is about "business" and the other is
about "government”; one tends to be decentralized and the other centralized (Dillon
et al, 2010). The typical public sector decision-making process begins with the defini-
tion of objectives or goals (Bozeman; Pandey, 2004). In the public sector decisions
are often the result of compromise, bargaining and political debates. The process of
making a decision is often more important than the decision itself. The result may not
be the most cost-effective, but it is the result of a consensus developed to satisfy
most of the constituents' interests. In fact, public sector decisions have many stake-
holders who believe they have a right to participate in the process of making a deci-
sion. This type of decision-making must be able to cope with ubiquitous stakeholders,
which gives to a broad range of people a voice in what will be done (Bozeman; Pan-
dey, 2004).

Moreover, the public sector requirement for transparency increases the importance of
clarity of objectives. Alternatives are generated and information is collected only after
objectives have been defined. The nature and frequency of information collection is
strongly influenced by the sector requirements and the specific decision context.

The variables and the factors mainly influencing the decision-making process can be
summarized as internal and external (Dillon et al, 2010). The internal factors are:
preferences and experience of the decision maker, confidence to act, understanding
of the problem and definition of objectives. The external factors are: political context,
number of stakeholders, availability of finance and quantity of information. Several
other variables must be considered, not only related to decision-making processes.
E.g., in the service context the whole service delivery process is to be taken into con-
sideration, and the time of response is an important aspect to care about. All the de-
cision involving the aforementioned variables are strongly influenced by information
and knowledge availability. The more information and knowledge are available about
the problem, the less the decision makers should rely on intuitiveness.

2.2. Public Services Improvement

Citizens demand for better services while supporting Public Administrations (PAs)
with their taxes (Langergaard; Scheuer, 2009). Therefore, two requirements deserve
special attention among PAs: cost reduction and service improvement, the latter in-
volving concepts like service quality, effectiveness, and efficiency. According to sev-
eral scholars effectiveness in PA refers to the ability to achieve the objectives by
meeting customer needs. The efficiency is the ability to rationalize the use of re-
sources while minimizing waste (Halvorsen et al, 2005).

Service improvement may require several actions: to modify the service processes,
to improve the information quality, and possibly to carry out strategic knowledge
management activities. Knowledge is a key factor in affecting service quality:
knowledge is required to design, produce and deliver better services, furthermore
knowledge may also represent the main output of some services.

Service quality improvement relies on evaluation, which requires useful and measur-
able indicators. As widely reported in the management literature, processes or ser-
vices cannot be appropriately managed without measurements (Pyon, 2009).



In the private sector efficiency and effectiveness measures are ultimately related to
profit maximization and to profitability for stakeholders. Therefore, in the private sec-
tor a classic performance metric is the return on investment (ROI) and the set of re-
lated indicators. However the public sector has not profit maximization as main objec-
tive, but rather it focuses on policy and service outcomes improvement. Unfortunately
outcomes indicators are hard to identify since they are strictly domain dependent,
and they are affected by the complex set of factors influencing the customer percep-
tion and service satisfaction, both in short and long terms (Djellal; Gallouj, 2009).

Public services performance evaluation activities have been carried out only in recent
times (Afonso, 2006; Di Meglio et al, 2010). Two main approaches can be found in
literature: the technical approach evaluates performances on the basis of productivity
gains (W0lfl, 2005; Kox; Rubalcaba, 2007; Timmer et al, 2007); on the other hand,
performances are evaluated according to management viewpoints (Osbourne;
Gaebler, 1992; Boland; Fowler, 2000; Propper; Wilson, 2003; de Brujin, 2002). Ser-
vice productivity measurement is a challenging issue in the service research. Meas-
uring public service performances only on the basis of productive efficiency is un-
doubtedly a partial indicator of overall performance, on the other hand it is restrictive
to consider only the economic indicators. Some scholars started adopting a more
holistic perspective outlining innovation as a lever for improvement (Andersen; Cor-
ley, 2009). The use of performance indicators in PAs has generated innovation de-
mands and expectations in public service delivery processes. The performance of
public services has to take into account multiple objectives, such as accessibility,
quality, and equality in services provision, that are even more difficult to measure.
Finally, the outcome of public services depends not only on inputs and outputs, but
also on a broader set of institutional, behavioral and regulatory issues (Di Meglio et
al, 2010).

PAs should introduce innovation at different levels to improve services: organization-
al and administrative innovations, conceptual and policy innovations, innovations in
service design processes, in the delivery processes, and in the systems of interaction
(Halvorsen et al, 2005; Langergaard; Scheuer, 2009). Innovation in the public sector
is mainly driven by the need to improve governance and service performance, includ-
ing improved efficiency, in order to increase public value (Hartley, 2005). ICT is being
promoted within government and PAs as a means of improving the efficiency and
effectiveness of service delivery to produce value for internal and external stakehold-
ers (Sanderson et al, 2000; Beynon-Davies, 2007).

Several methodologies and paradigms are available in the literature to evaluate the
added value provided by ICT in the service sector. Few of them focus on calculating
the ICT value in the public sector and fewer on Bl and DSS. In the next sections the
authors will show how Bl and DSS can be used in the context of public services, how
these systems can be exploited for improving services and what methodologies exist
to measure their impact in the service context.

3. Bl and DSS in the Public Sector

A commonly accepted definition of Business Intelligence can be found in (Golfarelli et
al, 2004): “Bl can be defined as the process of turning data into information and then
into knowledge [...] Bl was born within the industrial world in the early 90’s, to satisfy
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the managers’ request for efficiently and effectively analyzing the enterprise data in
order to better understand the situation of their business and improving the decision
process”.

According to (Lonngvist; Pirttim&ki, 2006) Bl has the purpose to aid in controlling the
stocks and the flows of business information around and within the organizations by
identifying and processing the information into condensed and useful managerial
knowledge and intelligence. Bl presents business information in a timely and easily
consumed way and provides the ability to reason and understand the meaning be-
hind business information through, for example, discovery, analysis, and ad hoc que-
rying (Azoff; Charlesworth, 2004). A Bl system can be viewed as a DSS system fo-
cusing on data. The terms will be alternatively used in this paper. The paper focus on
Bl and DSS exploitation in the public sector for supporting several activities, includ-

ing:
. Service management
. Policy formulation and enactment

. Planning and budgeting

. Disease surveillance and public health
. Identify tax fraud and money laundering
. Homeland security

. Crime prevention.

In the aforementioned activities, some of the main benefits Bl provides to public or-
ganizations are improvement of their constituency’s knowledge, the ability to obtain
accurate measurements of action and policy effects. Such information can help policy
makers not only to improve decision-making processes, but can also effectively con-
tribute to enhance service efficiency and performance. To understand the added val-
ue and benefits Bl gives to public sector it is necessary to analyze which factors and
motivations affect Bl adoption. Especially the factors influencing the improvement of
the decision-making process and the service performances. The next subsections
are dedicated to analyze these factors, comparing them in both the public and private
sectors.

3.1. Factors affecting Bl Adoption

A set of factors have been identified in the literature regarding the adoption of Bl sys-
tems, they are drivers that motivate private organizations and managers in using this
technology. These drivers include (Turban et al, 2008):

e Market related factors such as competition
e Consumer demand elements such as speed of delivery
e Technology inputs such as innovation

e Societal pressures such as government regulation



The list above shows the preliminary set of drivers that any business faces. More fo-
cused BI drivers such as Organizational Strategy, Organizational Goals, Commitment
to Profitability, Shareholder Value Maximization come in to play at a later stage
(Ramamurthy et al, 2007). These drivers are sound mainly in the private sector, but
some of them can be applied also in the public sector. In fact, the Ramamurthy's
drivers are related to the organizational structures, rather than to their specific objec-
tives. Namely, the organizational commitment, the capacity to absorb innovation, the
organization size and scope, and the quality of existing environment to collect and
manage data can be cited. Considering these drivers, they can be extensively found
in some Public Organizations typologies.

Different public organizations have started projects for integrating the content of sev-
eral administrative archives into comprehensive repositories for statistical and analyt-
ical purposes, however in the public sector, the “Bl portion” of the task often lags be-
hind (i.e. the extraction of information and knowledge useful for decision making from
the raw data). The delay of Bl and DSS exploitation is only one of the differences
between the public and the private sector.

Bl and DSS exploitation in the public sector is far behind the private one. Several
reasons can be added to explain this. (Nutt, 2006) has investigated the differences
between public and private decision-making practices. Some of the differences found
can also be used to explain the aforementioned lag.

* Private sector managers are more apt to support budget decisions made with
analysis and less likely to rely on bargaining. Public sector managers are less
likely to support budget decisions backed by analysis and more likely to support
those that are derived from bargaining with agency people.

* Legislative mandates constrain budgets, in the past public sector leaders were
limited or even prohibited from spending money to collect information for deci-
sion-making. Many PAs were prohibited from diverting funds from service deliv-
ery to collect data on emerging trends in service delivery. Even when information
collection is now possible, professionals are reluctant to divert resources from
service provision to collect such data.

* PAs have multiple goals, which can be vague, controversial, or both (Baker,
1969; Bozeman, 1984). Goal ambiguity makes performance outcomes unclear
for public sector organizations.

Several scholars think that in public organizations performance and intelligence data
are often missing and hard to collect, therefore strategic decisions are made with
comparatively little data support, which limits knowledge about useful alternatives,
e.g. (Nutt, 2006). Consequently decision-making process potentialities are restrained.

Although many of the limiting conditions just introduced still hold in the public, the
pressure for obtaining knowledge about the population (and in real time), the need to
offer better services with constrained resources have reduced the barriers for Bl ex-
ploitation. Furthermore the cost of the technologies necessary to implement a BI/DSS
projects has diminished significantly in the past years, making the development of
such projects affordable by almost all levels of the PA.

Bl is playing more and more a key role in successful performance management initia-
tives because it allows managers to easily access up-to-date information and provide



a comprehensive view of what is happening in their area of responsibility. The infor-
mation that Bl provides helps decision-makers and civil servants monitoring and
managing service performances. Increasingly, public sector managers are using Bl
dashboards — visual displays that provide up-to-date indicators — and scorecards to
track performance and budgets. In this way specific strategies can be defined and
enacted by using a series of metrics and by setting thresholds that trigger alerts
when they are exceeded.

In private organizations the introduction of Bl has often acted as a catalyst to improve
the data quality and to restructure the management processes, leading to big im-
provements in information accuracy and availability. The same goal is pursued in
public sector organizations where data quality is felt as a big issue. For the past few
years, Bl has consistently ranked as a top priority for government CIOs (Khan et al,
2010). Moreover, Bl strategies, technologies, and solution exploitations within the
public sector lead to better outcomes. Through collecting and analyzing data, Bl cre-
ates detailed reports that provide inestimable insights. The benefits of these analyses
are manifold; they can help better managing an organization, improve performance
and lower the cost of service delivery and so on. Nevertheless, the benefits of Bl
adoption are still hard to measure in terms of added value for improving services. In
the next section a survey of literature on the field of Bl measurement is provided.

3.2. Methodologies to measure the Value of Bl

Once drivers and benefits of the Bl adoption in the public sector have been identified,
it is necessary to discuss which methods can be used to measure and evaluate the
Bl impact in improving public services.

In the BI literature several authors have identified Bl measurement as an important
task (Solomon, 1996; Viva, 2000) but scholars agree that it is a difficult task to carry
out (Gartz, 2004; Hannula; Pirttiméki, 2003; Simon, 1998). According to a recent sur-
vey only few private organizations have any metrics in place for Bl value measure-
ment (Marin; Poulter, 2004).

According to some works in literature (Popovic et al, 2010; Williams; Williams, 2004;
Lonnqvist; Pirttimaki, 2006) Bl is an activity or a process like any other business pro-
cess. Therefore, it is possible to apply business performance measurement methods
to Bl. Bl measurement serves two main purposes: first, to prove that it is worth the
investment, and second to help managing the BI process, i.e. to ensure that the Bl
products satisfy the users' needs and that the process is kept efficient. Before de-
scribing methods for measuring Bl value, it is necessary to clarify the concept of val-
ue in this context. From the enterprise stakeholder point of view , the value of using
Bl is related to profit improvement; while from the Bl (end) user point of view, the val-
ue is somehow related to perceived usefulness. Any Bl value assessment requires to
calculate the system cost and to define the expected benefits. Calculating Bl costs
requires calculating labor costs, software and hardware expenditure, external infor-
mation purchases, and other related expenses. Bl benefits measurement is not as
simple as measuring the costs. Indeed, Bl provides mainly non-financial, intangible
benefits such as improved quality and timeliness information (Hannula; Pirttimaki,
2003). ROI calculation is the typical method to measure an investment value, howev-
er the “Bl outputs” (e.g. information and knowledge) are very difficult to assess and
quantify (Popovic et al, 2010). In literature (Davison, 2001) proposed the Cl Meas-



urement Model (CIMM) to calculate the ROI of a Bl project. This model identifies var-
ious non-financial measures of strategic outputs useful to quantify the success of a Bl
project, for example whether the targets set at the beginning of the project have been
met, as well as the decision makers’ satisfaction. The limit of this model is that it is
based mainly on qualitative assessments.

Shifting from the private to the public sector, measuring the value of Bl gets even
more difficult for several reasons, firstly the lower importance given to profit and other
financial indicators. Furthermore, the public sector is characterized by complex sys-
tems and multiple intangible variables which are difficult to measure.

Effectiveness and efficiency are considered among the main measures to assess in
the public sector. The effectiveness of Bl in public sector could be evaluated by ex-
ploiting the measures defined by (Herring, 1996) and (Sawka, 2000) for the private
sector. These measures could help investigating the decision outcomes while taking
into consideration the public sector specificities. Namely, the Bl contribution could be
evaluated by focusing on the specific decisions or actions (supported by the Bl) and
then looking at the benefit or detriment this decision brought to the related policy.
This method identifies four paradigms: 1) Bl can help in avoiding unnecessary costs,
2) decisions based on Bl processes may lead to enhanced revenues (e.g., from tax-
es), 3) Bl information may help in improving resource allocation, and 4) identification
of the direct link between a Bl decision and service performance.

The BI professional is the principal user of the information, therefore some of the
most important Bl measures focus on the efficiency of the personnel using Bl, the
resource allocation, the quality of the Bl products and the user satisfaction. The
CIMM model can be useful for this scope. Other methods to measure Bl perfor-
mance, mainly in the private sector are the Balanced Scorecard and the Performance
Prism (Lonnquvist; Pirttimaki, 2006). Nevertheless they should be tailored to meet the
public sector peculiarities, but this would require a huge effort and it is outside the
scope of this paper.

Given the difficulty of finding “ready to use” methodologies to measure the effective
results of Bl impact in the public sector, the authors propose an alternative approach.
This paper will provide a framework to identify which areas in the public sector could
achieve more benefits with respect to the service delivery process by adopting Bl and
DSS. Once a set of services has been identified according to some structural dimen-
sions, the next step will be to define metrics to measure the Bl impact in those ser-
vices (scope of future works). The next section is devoted to present this approach
and the framework to identify public services suitable for an effective Bl adoption.

4, The framework of public service Dimensions

The literature review presented on the public service distinctive features and the con-
siderations made in the past sections on the adoption of Bl and DSS in the public
sector helped authors to sketch the present framework. This framework would sup-
port decision makers and civil servants to identify whether a public service can bene-
fit by exploiting Bl methodologies and DSS systems. Moreover, the framework aims
at providing metrics to identify and possibly measure the value that Bl and DSS could
provide.



The framework proposed in this paper is based and has been influenced by some
specific models and frameworks described in the information systems and services
literature (Meyer; Curley, 1991; Hackathorn; Karimi, 1988; Prasad; Tata, 2006). It is
worth to note the framework about knowledge and technology dimensions in the ser-
vice sector defined by (Kang, 2006). Kang studied the different roles of technology
and knowledge in services, and proposed a framework where services are classified
in two categories:

¢ knowledge-embedded services, where the majority of knowledge is embedded in
the service production system (i.e. the technology)

¢ knowledge-based services, where the majority of knowledge is held by the actors
providing the service (e.g. knowledge intensive business services - KIBS).

The Kang framework is mainly aimed at classifying private sector services, but its
logic can be applied to the public sector services. It is worth to take into account that
several ICT-based public services are web-based services for which the boundary
between the two Kang's classes is quite fuzzy. The authors propose to integrate the
Kang classifications with some other dimensions in order to build a framework useful
for classifying public services.

The resulting framework allows to evaluate (and to lay the ground for improvement
of) ICT-based services focusing on the following aspects: cost savings, knowledge as
value, improved policy and decision-making processes, data and information integra-
tion. The identified dimensions are: expenditure, knowledge intensity, decision-
making intensity and automation degree. The knowledge-intensity and the automa-
tion degree dimensions are drawn upon the Kang framework logic. The knowledge-
intensity evaluates the importance of knowledge within the service, while the automa-
tion degree evaluates how much ICT automates the information management pro-
cesses, and conversely how much human intervention is required.

Services will be evaluated using some variables for each of the aforementioned di-
mensions. Knowledge-intensity is a complex dimension that can be composed by the
following structural variables:

e breadth of domain (single vs multiple)

e change rate of domain(s) (low vs high)

e domain depth (common vs expert)

e comprehensiveness of systems outputs (limited vs extensive)
e breadth of information inputs (limited vs range)

e ambiguity of information inputs (low vs high)

e degree of information interdependence with outside organizations (limited to ex-
tensive)

e uncertainty of information inputs (none vs extensive).
These variables emanate from the works of (Meyer; Curley, 1991; Hackathorn;

Karimi, 1988; Prasad; Tata, 2006). From the same works and (Fiedler et al, 1996;
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Lee; Leifer, 1992) emanate also the automation degree dimension composed by fol-
lowing structural variables:

e diversity of platforms (single vs multiple)

e diversity of technology (limited vs extensive)

e database intensity (low vs high)

e database location (centralized vs distributed)

e diversity of information sources (few vs multiple)
e processor location (centralized vs distributed).

The expenditure dimension represents the total cost of software, hardware and tech-
nologies acquired by an organization to deliver a single service. While the last di-
mension, decision-making intensity, is the most difficult to define even if the related
process is well known. Considering that in literature this type of dimension still lacks
with a defined structure of variables, the authors propose the following set of varia-
bles composing the decisional intensity dimension according to the factors influenc-
ing the process (see section 2.1):

e availability of information
e complexity of the problem
o definition of objectives

e number of stakeholders

e time of response

The most of all these variables are intangible concepts difficult to quantify, but they
characterize most of the public services actually delivered by the public administra-
tions. Some public sector areas have been chosen to test the framework: administra-
tion, health, education and employment services. The framework has been tested
basically on theoretic foundations and with insights achieved from authors experi-
ence. These areas provide knowledge intensive services and have different expendi-
ture levels. Furthermore, the services supplied by these areas may have different
degrees of ICT-based automation and different degrees of decision-making intensity.
The public sector services considered for the present framework (and showed later in
the quadrants) are:

e administrative services, e.g. registry certifications
e healthcare services

e vocational training services

e public employment services (PES).

The services are showed in the quadrants of Figure 1 and Figure 2. The Health ser-
vices are characterized by high expenditure and high knowledge intensity; adminis-
trative services are less knowledge intensive but still have a high level of expendi-
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ture, while the other services have low expenditure and a middle degree of
knowledge intensity. Figure 1 classifies the services according to the Expenditure
and Knowledge intensity dimension.
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Health services
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PES services
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Fig. 1: Knowledge and expenditure dimensions

In the second quadrant (Figure 2) the same services are classified considering the
other two dimensions, namely automation degree and decision-making intensity. Ac-
cording to these dimensions health services, PES and vocational training services
have low level of automation, while health services have higher decision intensity
than the others. Only the administrative services show a high degree of automation
and low decision intensity.
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Fig. 2: Decision and automation dimensions
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The development of a Bl or a DSS system is a very resource consuming task, DSS
and Bl projects are on/off investments: they return positive results (i.e. they provide
value to the decision-making activities) only if the decision maker’s needs are cor-
rectly identified, useful indicators and measures are computed, data quality issues
are resolved, the technological support is correctly deployed, the data provision sys-
tem is user-friendly, and the decision-making processes and the overall service pro-
visioning processes are affected. If only one of this aspects is not properly managed,
the resulting decision support system will fail to provide an added value to its users.
The costs and the probability of failure are lower when prior knowledge about the
domain and the project are available in the users and in the ICT personnel involved
in the project (e.g. because people already worked on similar contexts). However,
fewer successful projects are available in the public sector compared to the private,
because of the lack of DSS diffusion among the public sector discussed in the previ-
ous sections. For these reasons, it can be suggested to start DSS projects in the
public domain where the probability of failure is low and where the expected benefits
could be very high. The dimensions and the quadrants introduced with this frame-
work help identifying the public sectors where DSS projects could provide tangible
results lowering at the same time the probability to fail (and consequently to waste
public funds). Namely public sectors (or services) having high knowledge intensity
could benefit from the introduction of DSS systems, and the decision-making activi-
ties would benefit from the introduction of Bl systems. The introduction of DSS sys-
tems could lead to huge savings in sectors having high expenditures, or could lead to
a service level improvement without cost changes. Services or sector having a high
degree of decision will have a relief from the introduction of DSS systems, while a
high level of automation is an indicator of the availability of electronic data upon
which the DSS can be more easily built. Indeed a lot of useful information can be
identified and extracted with low effort when a lot of electronic data is available. Thus
a high level of automation may contribute to lower the costs of a DSS project.

The public sector areas taken to test the framework are not the only areas where Bl
could provide benefits. Bl technology could find a useful application in many other
different areas of the public sector, including:

. Financial Systems

. Acquisition, Logistics and Supply Chain

. Health & Human Services

. Citizen Relationship Management

. Knowledge Management

. Intelligence Assessment

. Education & Campus Management.

Even in these further areas public organizations could benefit from improving deci-
sion-making processes and performances. Factors suggesting that Bl adoption could
provide effective results can be identified therein, namely the call for improved infor-
mation management, knowledge sharing, and service production processes.
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5. Conclusions

The research presented in this paper focuses on Bl and DSS adoption in public sec-
tor services, and on the methodologies to evaluate the Bl and DSS impact on both
decision-making processes and subsequent service improvements. A literature sur-
vey on public sector services and ICT impact evaluation on the private sector helped
to lay the ground for a service measurement and evaluation methodology. Neverthe-
less the authors concluded that some more research effort is required.

Drivers and motivations to use Bl in public services have been proposed starting
from an analysis of Bl and DSS adoption in public sector. Some dimensions, useful
to classify public services, have been identified as well. These dimensions shape an
initial framework which help to evaluate whether Bl and DSS introduction can provide
effective results for a specific service sector.

Moreover, the framework has identified dimensions of analysis to assess the Bl im-
pact on public services. The quadrants proposed in the paper will contribute to identi-
fy areas within the public services sector where Bl adoption could be effective to im-
prove the service efficiency and effectiveness. Bl and DSS are very useful in areas
having high expenditures, knowledge, and decision intensity degrees (e.g. the
healthcare sector). In future works the identified variables composing the four dimen-
sions will be deeply studied, the measurement issues (with quantitative or qualitative
analysis) will be investigated. Moreover the framework will be tested with empirical
data.
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