
Introduction

Developmental planning and hence formulation and en-
suring the prosperity of communities (local communities,
regions, states) is one of the central topics in regional de-
velopment  considerations. The desired outcomes should
be planned (strategically, tactically), and the achieve-
ments should be controlled. The strategic planning ap-
proaches and models require that the planning methods
be implemented jointly. The strategy formulation
process starts with the assessment of current results, the
analysis of the organizational current efficiency and ends
with evaluation and control (Figure 1: Strategy formula-
tion and implementation).

A thorough insight into the strategic planning struc-
ture is based on the balanced scorecard implementa-
tion Ê10Ë, where the structure development goes from
mission, to basic values, to personal goals, while the
performance measurement goes from an individual in
the organizational hierarchy to the final results the or-
ganization achieved as a whole.  

Strategy development calls for a fully managerial ap-
proach, where as many as possible participants should
be included. The task is a complex one and the organ-
izations, and especially top management, do their best
to develop and implement the strategy. In the local
community, which has to observe the interests of nu-
merous members, these being of various kinds and
priorities, the task is even more complex. This is the
reason that in the numerous strategies of the
Slovenian municipalities we practically cannot find
any integral strategic documents that would contain
all the elements necessary for a successfil implementa-

tion of strategies and timely reactions in case they
might be departed from for any reasons. In order that
this situation be resolved, it is necessary that the ap-
proach be consolidated, that the  selected objectives
be clearly defined and that the tools for data gathering
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Figure 1: Strategy formulation and implementation Ê20Ë
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and processing, as well as for the reporting of out-
comes,  be provided. It is in this way that we can
achieve comparability and ensure that the results of
more local communities be consolidated into collec-
tive results (for the regions and on the state level).

The core of each strategic approach is a qualitative plan-
ning and monitoring of the results. It is necessary that a
system of indicators be established to represent the ob-
jectives we set and to report on how successfully these
objectives are being achieved.  An integral insight into
how the local community functions brings forth a large
number of all types of goals measured by an equally
large number of various indicators which can be made
clearer to local communities only with the aid of IT sup-
port. This must act on two levels:
•  set of indicators

••  ensures access to appropriate indicators,
••  ensures the maintenance of the set of indicators

(setting new ones, adjustment of the existing and
leaving out the unnecessary ones),

••  ensures access to data sources for the indicator
value calculation,

•  indicator structure
••  allows for the building of a hierarchical organiza-

tional structure and the hierarchical indicator
structure,

••  supports (completing) structures with data,
••  aggregates values by structure,
••  presents the results on all the defined levels of the

structure.
The problem will be dealt with in the following chapter,
on both levels. First, we present an analysis of certain ex-
amples of indicator models on the basis of which we will
be able to set up a framework for a system solution to
provide the set of indicators for local communities. The
local community indicators are rather fragmentary at the
points  of their origin, the goals of various subjects in lo-
cal communities may vary considerably. In order to un-
derstand and resolve the problems of indicator structur-
ing we, therefore, need an adequate methodological ap-
proach. For that purpose we have chosen a successful ex-
ample of indicator modelling by using a balenced score-
card. We conclude the chapter with a short presentation
of the approach to aggregation of hierarchically struc-
tured values of indicators. The third chapter is devoted
to the discussion of the solutions to problems and the
presentation of the logistic IT solution. We conclude the
paper with a discussion on the problems emerging in the
field of establishing a system for measuring the local
communities performance and the preliminary findings
of case studies that were being conducted at the time this
paper was prepared.

Locaj communities performance measuring methods 

In searching for the solution to the problem we conduct-
ed an analysis of certain indicator models, tested the
method of the balanced scorecard implementation in the
local communities and built a model for the indicator hy-
erarchical structure aggregation. In so doing, we provid-
ed the necessary elements for creating the solution mod-
el which is the basis for building a system for results eval-
uation system and the comparison between the local
communities.

Examples of indicators for local community perform-
ance evaluation 

Our starting point in analysing the problem is a number of
examples of indicators which will further prove to be a ba-
sis for contemplations on an adequate approach to meas-
uring and evaluation of the municipality, or the local com-
munity performance. The survey begins with four exam-
ples of indicators from Slovenia, the index of developmen-
tal threats to Slovenian municipalities Ê17Ë, the index of
development potential of Slovenian municipalities Ê13Ë,
and the financial indicators of the municipality Ê5Ë. This set
of examples is completed with the national indicators for
local authorities and partnerships in the United Kingdom
Ê15Ë, indicators for regional development monitoring in
the Alps Ê19Ë, and the system of strategic assets of the cities
Ê16Ë. We use these examples to give a detailed review of
good practice and the core of the problem of IT logistics
for a performance indicator system of a local community.

The index of developmental threats, together with the
Law on municipality financing Ê21Ë is taken as a measure
for co-financing investments by the state.

Table 1: Development threats index calculation indica-
tors Ê17Ë

1. Development level:  
a. GNP per inhabitant (2001–2003)  
b. Gross tax base on income per inhabitant (2001–

2003)  
c. GNV econom.soc/employee (2002–2004) 
d. formal (registered) employment rate(2002–2004) 
2. Developmental threats: 
e. registered unemployment rate (2002–2004) 
f. population age index (2002–2004) 
g. number of population supplied with sewerage system  

(census 2002) 
3. Development opportunities:  

h. Average number of years of education (census 2002)  
i. number of work places per work active population in 

the region (2002–2004) 
j. share of the area of the Natura region 2000 (status 

2004) 
k. population density of the region (census 2002)  
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The key advantages of the model are that the number of
indicators can be controlled and that the data are avail-
able. Certain indicators are only occasionally measured,
therefore they are less adequate in monitoring the dy-
namics of local communities development. The data
sources are the databases of the Statistical Institute of the
Republic of Slovenia which, unfortunately, do not allow
for creating a single chart  with arbitrary data, but rather
the indicators have to be integrated into the chart by
hand. Besides, the data on the GNP per inhabitant and
the number of years of education for the population  are
available only on the statistical region level. The data
processing algorythms are defined, however, there are
no tools to perform the data calculation. The algo-
rhythms are not included into the context of the problem
as a whole, the possible cause-effect relation of the given
indicators with other findings is not defined. As regards
its basic purpose (classification of municipalities and re-
gions in order to determine the share of investment proj-
ects co-financing) it would be interesting to see how the
value of individual indicators affect the orientation of in-
vesting and the selection of projects to be co-financed. 

The set of indicators is the result of the project named
The Number of Tools for Defining and Monitoring the
Regional Development Policy Ê11Ë and stems from a
broader set of indicators used in evaluation of the sus-
tainability of the regions.

The Development potential scale of the Slovenian mu-
nicipalities stems from the models developed by the
Institute of Robert Hugging Associates on which  the
World knowledge scale of regions Ê9Ë and the European
competitiveness scale of regions are based Ê8Ë. In making
a choice of indicators, the data availability  and the excel-
lence model principles were employed. 

In its contents the model is rather similar to the develop-
mental threat index; the indicators measure similar prop-
erties; however, in the former case the focus is on observ-
ing the threatened local communities, while in the latter,
it is on observing the local communities with the
strongest developmental potential. Contrary to the de-
velopmental threat index, all indicators are measurable
on the municipality level. Our intention was not to pro-
vide a detailed analysis of individual indicator examples,
hence we compared the findings in general terms and
found that a number of municipalities are classified in a
similar way, according to both indicators, however, there
are numerous examples where these models yield practi-
cally adverse results.

A short survey of two examples of indicators in the
Slovenian environment already reveals a range of prob-
lems we encounter in the models of measuring perform-
ance and classification of local communities:

•  content analysis of issues is missing, as is the cause-ef-
fect analysis, the relationships between initiatives
and/or measures for improving performance,

•  there is no guarrantee of consistency, seemingly simi-
lar approaches may result in different findings, there is
no consistent context of indicators from which consis-
tent subsets of indicators could be chosen,

•  data are gathered from different sources, there is no
mechanism which could make the input data gather-
ing simple and prompt,

•  indicator aggregating algorythms are different, there
are no aggregating tools, that is, they are available on-
ly to the indicator creators.

At the Faculty of Administration we have developed a
model of financial indicators for each municipality and
implemented it in the system presented on the web-site
and thus available to all the interested users.



The model includes five aggregate indicators computed
from the basic data for calculation. The system has a
database which is annually updated from the data pro-
vided by the Statistical Institute of the Republic of
Slovenia as well as a program module for data calcula-
tion and transfer to the users’ computers (Figure 2). It of-
fers the full IT support for the provision and implemen-
tation of indicators, the necessary data and aggregation
mechanisms for computing aggregate indicators. The so-
lution does not allow for the set of indicators to be ex-
tended, nor does it allow for data aggregation in any oth-
er ways, however, each user can manage processing of
this kind using the table processing program.

Figure 2: Chart of indicator calculation systems for mu-
nicipalities in  RS Ê18Ë

The given examples of indicators are, similarly to the
European competitiveness index Ê8Ë, performance ori-
ented and are in no way attached to development poten-
tials and factors. They tell the community in which areas
it lags, but do not explain what steps should be undertak-
en so that performance be better.

A similar approach can be perceived in the single set of
198 national indicators which make up the framework
for measuring the performance of local authorities and
local partnerships in the United Knigdom Ê15Ë. Here we
deal with a planned approach to building a consistent
system of indicators, however, not even these numerous
indicators can cover the overall activities of local com-
munities, but only the portion directly controlled by the
government. Such an approach certainly helps solve a
large number of issues related to measuring the perform-
ance of territorial communities, especially when fully
supported  by the data sources.

So far, the examples we mentioned are designed as
measuring instruments, therefore they are not emplyed
in performance interpretation. 

The following two cases of indicators are presented as
two more approaches that try to highlight the contents as
well as to assign the content value to the performance.

The system for monitoring the regional development in
the Alps, DIAMONT Ê19Ë, builds on the basic approach
to the indicator study by defining the phenomena (is-
sues) they relate to. Thus it introduces a dynamic obser-
vation of indicators and allows for linking the indicators
to problem solving, limitations and goals. Such a system
is problem solving oriented and allows for the linkage of
the performance in the permanent development evalua-
tion by the performance improvement measures.

In defining the expectations for results we are, by a rule,
oriented towards the end-values of indicators that ex-
press the desired objectives. Territorial communities are
complex systems where numerous factors affecting the
expected results should be taken into consideration. The
administrative system of the territorial units, in the ma-
jority of activity areas, allows for / does not allow for,
supports / impedes, enhances / hinders the development
and result achievement. On the other hand, the measur-
able changes in the end results are often visible only af-
ter a period of time and at the moment we register diffi-
culties, it is usually too late to undertake any steps to-
wards resolving the problems efficiently.  It is for this rea-
son that the system of strategic assets – city, or region as-
sets, is the approach that surpasses numerous limitations
related to measuring the efficiency and performance of a
territorial community Ê16Ë (Table 3). The growth of cap-
ital is related to the crucial strategic issues that make the
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starting point for both the strategic planning of a commu-
nity and the creation of the system of indicators for mon-
itoring the achievement of the set objectives.

The analysis of various models of performance measur-
ing indicators displayed two crusial flaws. The analysis of
territorial communities on different levels (local, the as-
sociation of local communities, region, association of re-
gions, state, association of states) is not consolidated.
The ultimate objectives, “good life“ of a community
member (citizen, local) is often poorly presented in the
sets of indicators, therefore it is not clear in which way
the good performance within the model really affect the
improvement of the quality of living in the local commu-
nity. The essential problem, however, is not the different
approaches, nor poor understanding, but the fact that,
the problems of the territorial communities fail to be
solved, due to the orientation towards satisfying specific,
expert requirements within the tasks and the projects.

The implementation of the principles registered in the
above mentioned cases, however, clearly leads to an
applicable model. It is necessary that we start from the
uniform offer of indicators. The local communities
must be offered a uniform set of indicators made up of
an adequate number of compulsory indicators, and of
other, optional indicators that the community imple-
ments on the basis of its own estimate. They must be
content structured, each must be accompanied with an
explanation of meaning, instructions for use and the
data source. The set of indicators must be permanent-
ly controlled, adjusted and harmonized.

The Balanced Scorecard System for Public Sector (BSC)

The planning system has to link the planning steps into
the activity, validation and adjustment  cycles. The bal-
anced scorecard system includes strategic planning focus-
ing upon strategy implementation. It focuses upon meas-
uring performance, hence it is quite appropriate in resolv-
ing a given problem. It observes the varied aspects of or-
ganizational business operations.  The original version
has four perspectives. The end performance is measured
by the financial perspective, the operation flow is defined
by the customer perspective and the perspective of inter-
nal processes. The development orientation and develop-
mental opportunities are measured by the perspective of
growth and learning Ê10Ë. The public sector can be treat-
ed in a similar way, only the end performance is by a rule
measured by the customer value, therefore the customer
perspective becomes the end performance measure Ê14Ë. 

Before we continue discussing the balanced scorecard,
we would like to point out that this system is comple-

mentary with the excellence models (EFQM, CAF, Ê6Ë),
where the excellence models are oriented towards quali-
ty provision and achievement, while the balanced score-
card is oriented towards strategy formulating and imple-
mentation (Figure 3) Ê4Ë, Ê12Ë. Both approaches intersect
in the area of performance measurement.

As we will see, the issue of choice of the value of pooling
(perspectives) basically depends on the circumstances,
and the basic logic in goal monitoring  certainly remains
the driving force of every BSC. The ultimate objectives
of a territorial community are related to the community
members’ quality of living (Figure 4). 

The above mentioned perspectives for strategy formula-
tion may be too generalized, and the additional problem
is that the standard BSC form is already rather wide-
spread, therefore the features of the standard model
came to be taken as the standard form of treating the is-
sue. Hence the author of the above chart proposes that



the perspectives be renamed and makes the link with the
original BSC perspectives:
•  governance and engagement learning communi-

ty / learning and growth,
•  community governance processes community

performance (task and project accomplishment) /
processes,

•  processes and strategies community ecconomy
/finances,

•  quality of living community priorities (desired
outputs) / parties.

In implementing the BSC in the public sector different
perspectives are used, their structure varying from one
example to another. The analysis of examples and condi-
tions in the Slovenian municipalities has shown that the
quoted set of perspectives of the Slovenian local commu-
nity would, in fact, be adequate, although the aspect of fi-
nances had better be classed within the community com-
petences (assets – Table 3). Thus there would be three,
instead of four perspectives – competence, efficiency and
performance. Even though the financial capital in the lo-
cal community is considered to be a middle-term catego-
ry (bigger changes in a shorter period of time are an ex-
emption), we have formulated the BSC on the basis of
the already presented starting points (Figure 5)  which  is
more intelligible in comparison with the case of its pred-
ecessors, at least according to the first reactions in the
studies. A key advantage appears to be that the perspec-
tives are rather generalized, but are much easier  to un-
derstand in practice.

The balanced scorecard for a territorial community
shows three levels of activity:
•  planning the performance – deciding in favour of suc-

cessful performance,
•  accomplishing tasks and projects towards achieving

planned results,
•  developing competences – provision of finances and

growth of other types of assets.
The members (subjects) of the territorial community are
the creators and the consumers of its performances.
Each unit monitors its goals which contribute to the mu-
tual objectives. The individual (subject) can be a creator
of the end objectives and thus directly contribute to the
end performance. His end goal is simultaneously the end
objective of the community. Numerous subjects con-
tribute to the growth of competences or support the task,
or project,  accomplishments. They contribute to the end
objective indirectly, and their end goals are oriented to-
wards ensuring efficiency or competence.

The objectives and the performance are then integrated
upwards, in accordance with the community structure;
namely, a number of local communities follows mutual
regional objectives, a number of regions follow the state
objectives ... the structure of units and their goals (indi-
cators) may be rather complex and branching, hence
such an approach can be introduced into a community
only accompanied by an appropriate IT support.

Fuzzy Aggregation Tree 

In analysing the hierarchical structures created using the
balanced scorecard, we have at our disposal a number of
IT solutions, each with certain limitations. In exploring
the possibility to implement the fuzzy logic to aggregate
the tree structures Ê1Ë and Ê2Ë we came to the model so-
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lution to aggregating tree structure with arbitrary vari-
ables on the leaves (children) and in the nodes of the
fuzzy aggregation tree Ê3Ë. The theoretical model was
then applied within the IT solution that allowed for cre-
ating an organizational tree structure as well as the tree
structure of the balances scorecard system for each orga-
nizational unit.

As we now  do not intend to conduct a detailed discus-
sion on the theoretical foundations of the model (a curi-
ous reader can learn more about the issue in Ê3Ë), we will
primarily present here the applicable properties of the
model and the IT solutions. The basic idea of the fuzzy
aggregation tree model is the implementation of the
fuzzy logic theory in the tree structure. The variables in
the leaves and in the nodes are noted in three forms (re-
al value, fuzzy set, or fuzzy number and linguistic value).
The input value of the variable can be any of the three
mentioned. Transformations among the types of nota-
tions  are defined within the model. With each change in
the value the input value is reflected into the other forms
of notation. All the variables in the tree can be expressed
in three equivalent ways. The model defines the methods
of aggregation, which are in their simplest varieties ex-
pressed as the calculation of the weighted arithmetical
mean. We aggregate fuzzy numbers. At each node of the
tree we calculate the sprouts (children) from this point,
therefore the model can be implemented without any
limitations as regards the number of levels in the tree, or
the number of nodes, or the number of children on indi-
vidual nodes. In the presentation we commonly employ
linguistic values, the power of the noun segment of the
set of values of the linguistic variable; the number of
nouns is arbitrary, and we usually use the 3, 5 or 7-noun
sets. Thus we come to an intelligible presentation of per-
formance, where at the moment of defining the variables
we can choose the value granulation arbitrarily.

The targrt values are determined using the definition of
transformation among values, while the granulation and
the acceptable deviations of linguistic values are deter-
mined by the definition of noun values for the linguistic
variable. 

The model was implemented in the web IT solution1; to
acces the system it is necessary to provide  a user name
and a password, which a curious reader can do on the
web adress at the bottom.

Local community scorecard solution model

In order that a quality planning be ensured in the local
communities it is necessary that an appropriate support
should be provided. The crucial elements of this activity

are the motivation and the knowledge transfer. In this
paper, we primarily focus upon the IT support perspec-
tive that can be defined on two levels. On the general lev-
el, meant for all the system users, it must ensure the cre-
ation of the consistent system of indicators for the local
communities as well as an access to the data sources. For
individuals who wish to create a balanced scorecard it
has to provide the tools for defining the hierarchical or-
ganizational structure of the system under consideration
and the BSC tree structures for each organizational unit.
The activity of an individual is organized for each case of
performance separately, while for the support to the
whole system it is necessary to provide an appropriate
form of activity on the level of the local community asso-
ciations or within a respective state agency (in Slovenia,
it is the RS Government Agency for Regional
Development). For  a quality system to be established
and functional, an appropriate level of knowledge is re-
quired, and the system will have to include a permanent
surveillance and the test of the indicator set consistency. 

The Local Community Indicator System Model

On the operational level, the local community indicator
system model includes the functions presented in the ex-
ample of the financial indicators for the municipality
(Figure 3), as follows:
•  indicator definition (meaning, calculation method, da-

ta source);
•  database for indicator calculation;
•  indicator value calculation tools;
•  methods and tools for consistency validation and the

set of indicators rationalization.
In this case we deal with a fixed set of indicators. The sys-
tem model assumes a dynamic generation of the indica-
tor systems, which means that the existing solution
should be upgraded by the the indicator system dynamic
definition module, within which the life cycle of the indi-
cator will flow, from the moment the indicator is pro-
posed, to a detailed definition of the indicator and its al-
location into the set of indicators, to an indicator adjust-
ment  and its discarding if necessary. The solutions must
contain the built-in methods for system consistency as-
sessment which will ensure that the set of indicators be
optimal, without being burdened with ambiguous or re-
dundant definitions.

Also, the entire indicator structure should be consolidat-
ed, starting from the general definition of the balanced
scorecard for local communities (Fifure 7). Significant
differences among local communities do make it impos-
sible to consolidate the system entirely, however, it is

1http://www.sqrbrowse.com/scorecards_beta/
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necessary that a comparison be possible among the com-
munities with similar characteristics.

IT Solution for Organizational Tree and for Balanced
Bcorecard Tree 

Each organizational or a local community unit con-
tributes to the system with its own organizational struc-
ture and the chosen indicator structure. All the units are
integrated by the organizational structure into a unique
system. Hence the IT solution includes two tree struc-
tures, the organizational tree and the balanced scorecard
tree. In the former, we define the structure of the organi-
zational system we observe. On the local community lev-
el, these are all the subjects that participate in achieving
the set objectives. We can further integrate  the local
communities themselves into  higher organizational struc-
tures (regions, states, ...). In the latter, we define the struc-
ture of the balanced scorecard for each node of the orga-
nizational tree. The input indicators (the BSC leaves) are
transferred upward by the organizational structure, in
which process the equal indicators of subordinate units
integrate into an aggregate indicator of an assumed unit.
The performance of each organizational unit integrates
the performances of all the subordinate units and the per-
formance of the unit under consideration itself.

The connectivity of input indicators with data sources is
not yet implemented, since it depends on the system in
which the indicators are defined. The integration of both
systems is not anticipated; the approach to the set of in-
dicators would be a special application, since the pro-
posed balanced scorecard approach in the organization-
al structure is only one possible solution. For specific
purposes, different, purpose-specific approaches will cer-
tainly be implemented in individual content areas.

The levels of IT support for the indicator system are
planned separately, their development and implementa-
tion are performed separately. They overlap in the
methodology area, since, presumably, the same method-
ological starting points should be used in either of the
sub-systems.

Discussion and conclusion 

The solution model is developed from organizational
orientations, sets of methods and the already implement-
ed IT solutions. Much is still left to be desired until its full
implementation, however, at this level of development it
already defines the organizational and methodological
starting premises that allow for a goal oriented system
development. The model is the result of the research
conducted so far and includes two applicable solutions,

financial indicators of Slovenian municipalities that al-
low for the benchmarking of local communities from the
budgeting point of view, and the web-program solution
to creating the balanced scorecard system. The former
have been in use for some some now and municipalities
may implement them in the performance analysis and
planning. The web program solution is still in the testing
phase, and the balanced scorecard system is being estab-
lished in two municipalities in Slovenia.

In introducing the solutions to the balanced scorecard
system we were happy to find that the employees in the
municipal administration were only too willing to partici-
pate in the project, however, we did encounter some
problems in the execution of the project. One is the un-
derstanding of the role of the municipality and the munic-
ipal administration in the local community. The munici-
pal administration somehow do not consider themselves
responsible for the end performance, since the general
opinion was that the task and project executors were ei-
ther public agencies or contracted partners. Hence it was
necessary that we first analyse the roles in the system. The
result of the investigation into the problem was the defi-
nition of the perspectives of the balanced scorecard sys-
tem (Figure 7). We crossed the basic barrier by introduc-
ing the notions of competence, efficiency and excellence.
The municipal administration officials took on the roles
of the citizens, consumers of services, or performance and
thus gained a broader view on the community and the un-
derstanding of the role of the municipal administration it-
self. Not all the barriers were lifted, though, since it was
difficult to find concrete, quantitatively oriented indica-
tors. The participants expected to be offered a set of indi-
cators from which they would choose those they consider
to be most adequate for their purposes. The problem
highlighted the need for a full solution model to be de-
fined. The full knowledge of the local communities activ-
ities and of measuring performance requires to be formal-
ized and the access should be granted to whoever is inter-
ested. At the time this paper was being prepared we were
engaged in making an inventory and defining the indica-
tors. In addition to the issue of defining the set of indica-
tors, the issue of defining the end goals emerged. Of great
help in solving this problem was the presentation of per-
formance with linguistic values that we determined for all
those results that do not have any specific requirements
and that still take the mean value to be the one from the
previous periods, marked as “good“. A general conclusion
is that in the project planning we have underestimated
the elements affecting the scope of work and the duration
of the project, and to a large extent.

In the work in this field, the research work overlaps with
the applicative development of the solution. In the field
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of reasearch we contributed the structure of the perspec-
tives of the balanced scorecards systems for local com-
munities and the solution to aggregating the values to the
tree structure of the organizations and the indicators. In
the former case, we will continue our research and search
for the balanced scorecard solutions to individual areas
of the communal activities, while in the latter case we will
introduce and test new methods for indicator aggrega-
tion and the presentation of performance.

The applicative development of a full solution will re-
quire much work and funding. The provision of sources
for the development would certainly be much easier if
cooperation among institutions from various countries
were established. Hence, in conclusion, we invite all the
researchers engaged in similar matter and planning sim-
ilar projects to collaborate. The environment we offer
for an exchange of knowledge and experience is the fo-
rum on the balanced scorecards solutions2.
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