
103

 Open Access. © 2017 Goran J., Zorana T., Borut K., published by De Gruyter Open.  This work is licensed under the 
Creative Commons Attribution-NonCommercial-NoDerivs 4.0 License.

Received: March 10, 2017

Accepted: April 25, 2017

DOI: 10.1515/rmzmag-2017-0007

Original scientific article

Abstract
The sustainable development of an organisation is 
monitored through the organisation’s performance, 
which beforehand incorporates all stakeholders’ re-
quirements in its strategy. The strategic management 
concept enables organisations to monitor and evaluate 
their effectiveness along with efficiency by monitor-
ing of the implementation of set strategic goals. In the 
process of monitoring and measuring effectiveness, an 
organisation can use multiple-criteria decision-making 
methods as help. This study uses the method of analytic 
network process (ANP) to define the weight factors of 
the mutual influences of all the important elements of 
an organisation’s strategy. The calculation of an organi-
sation’s effectiveness is based on the weight factors and 
the degree of fulfilment of the goal values of the strate-
gic map measures. New business conditions influence 
the changes in the importance of certain elements of an 
organisation’s business in relation to competitive ad-
vantage on the market, and on the market, increasing 
emphasis is given to non-material resources in the pro-
cess of selection of the organisation’s most important 
measures.

Key words: effectiveness, balanced scorecard, strategy 
management, analytic network process

Povzetek
Trajnostni razvoj organizacije se ovrednosti preko tega, 
kako uspešno je v svoji strategiji razvoja vključila po-
trebe vseh zainteresiranih strani. Pri tem ji strateški 
koncept upravljanja omogoča, da spremlja in ocenjuje 
svojo uspešnost in učinkovitost na podlagi uspešno-
sti izvajanja zastavljenih strateških ciljev. Analitikom 
so pri tem v pomoč statistične metode za določanje 
na podlagi skupnega vpliva različnih kriterijev. V tem 
delu smo za določitev kazalcev skupnih vplivov vseh 
pomembnih elementov strategije organizacije upora-
bili metodo analitičnega mrežnega procesa. Izračun 
ocene uspešnosti temelji na faktorjih vpliva in stopnji 
izpolnitve strateškega plana. Novi pogoji poslovanja, pa 
v kolikor želimo konkurenčno prednost na trgu, zahte-
vajo spremembo v hierarhiji pomembnosti nekaterih 
elementov poslovanja organizacije. V poslovnem svetu 
je tako v procesu izbora najpomembnejših ukrepov in 
ciljev vse več poudarka na nematerialnih sredstvih.

Ključne besede: uspešnost podjetja, uravnoteženi sis-
tem kazalcev, proces strateškega planiranja, analitični 
mrežni proces

Measurement of company effectiveness using analytic 
network process method
Meritve uspešenosti podjetja s pomočjo metode analitičnega 
mrežnega procesa

Janjić Goran1,*, Tanasić Zorana1, Kosec Borut2

1Faculty of Mechanical Engineering, University of Banja Luka, Banja Luka, Bosnia–Herzegovina,
2Faculty of Natural Sciences and Engineering, University of Ljubljana, Slovenia
*goran.janjic@unibl.rs



Goran J., Zorana T., Borut K.

104

RMZ – M&G  |  2017  |  Vol. 64  |  pp. 237–0110

Introduction

Changes in the traditional concept of organisa-
tion management have taken place due to the 
changes in business conditions. Application 
of new strategic management concepts cause 
changes in the focus from process and functions 
to strategy. The process of defining a strategy 
consists of defining strategic goals (SGs) and 
measures for its implementation. New business 
conditions ask organisations to take into consid-
eration all necessary external factors and infor-
mation in processes such as planning, decision 
making, monitoring and control of processes, 
and achievement of improvement in projects. In 
order to survive, grow, and develop, in addition 
to being efficient (which is a goal of traditional 
management concept), organisations also have 
to be effective in given conditions by directing 
all their efforts towards achievement of SGs1.
Organisations have to create efficient strategic 
control mechanisms if they want to implement 
their strategies successfully [1]. The future of 
the organisation is increasingly based on the 
monitoring of non-financial performances of 
the organisation, which represents a significant 
change compared to the traditional manage-
ment concept. According to Stewart, editor of 
Harvard Business Review Magazine, ‘the most 
important of all property is “soft” property, like 
skills, capability, expertise, culture, loyalty, etc. 
This is knowledge property – intellectual cap-
ital – and it defines success or failure of an or-
ganisation’ [2].
The sustainable development of an organisa-
tion could be seen as a source of constant satis-
faction of all its stakeholders and is something 
that all organisations should aspire to achieve.

Methods for measuring 
effectiveness of organisation

Organisations can use several different meth-
ods for measuring effectiveness, such as Bal-
anced Scorecard (BSC), Six Sigma, European 
Foundation for Quality Management, Malcolm 

1	 Peter Drucker gave the definition of effective-
ness and efficiency in his book The Effective Exec-
utive (1966). According to him, “Efficiency is doing 
things right; effectiveness is doing the right things”.

Baldrige Award Criteria, Economic Value Added 
(EVA), Performance Prism and others. Research 
shows that of the existing methods for measur-
ing effectiveness, >60% of the most successful 
world organisations use the BSC [3].
Based on strategic analysis, defined vision and 
the mission, a company should identify the 
critical factors of success and the measure-
ment characteristics (measures – performance) 
within all chosen perspectives. Critical success 
factors (CSFs) or generators of performances 
are all those factors, which if fulfilled, enable a 
company to reach set SGs. When choosing per-
spectives, the most frequently used is the ‘Ka-
plan and Norton Concept’, which recommends 
the use of perspective of customer, internal 
processes, learning and growth, and financial 
perspective. Nevertheless, every company has 
to start from its own specific situation, while 
choosing the necessary perspectives. According 
to the recommendation of the authors of the 
given concept, the four perspectives should be 
seen as the ˝model not mould˝ [4].
For all success factors within a given set of per-
spectives, organisation should define at least 
one measure that can be expressed by a numer-
ic value or attribute. Measures can be described 
as standards that can be quantified and used for 
performance valuation in relation to expected 
results. For each measurement characteristic, 
there are a description and frequency of mea-
surements, measuring tool, and target values 
(limits) that should serve for comparison with 
the measured value. The CSF is reached when 
all its characteristics are within the set limits. 
After choosing CSFs and measures from all per-
spectives, all their mutual relationships within 
certain perspectives, as well as relationships 
between factors of success and measures that 
are placed in different perspectives, should be 
revealed. Relationships are represented by a 
strategic map that provides a graphical display 
of everything a company has to do in every set 
perspective in order to implement its strategy.
Figure 1 shows the strategic map of electric pow-
er organisation: ZP ‘Elektrokrajina’ Banja Luka.

The Analytic Network Process method
The Analytic Network Process (ANP) method 
was developed by Thomas Saaty. This method 
enables modelling of the functional interaction 
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of criteria and alternatives in a model. Network 
dependency of elements contributes to better 
modelling of realistic problems that are, in most 
cases, of non-linear nature. The network is the 
so-called feedback structure that contains com-
ponents (clusters) and elements (knots) within 
components, as well as loops and arcs that con-
nect the components of the network. The main 
element of the network is the cluster, and clus-
ters consist of elements that are interconnected 
between and within clusters (Figure 2).
If the elements within clusters are intercon-
nected (in relation to a feature), then the rela-
tion is called internal dependency of elements, 
and we show it with a loop (Figure 2: clusters C1 
and C3). If the elements of different clusters are 
connected, then the connection is called exter-
nal dependency. Thus, the arc of the C4 cluster in 
relation to the C2 cluster in Figure 2 represents 
external dependency of the elements of the C2 
cluster in relation to the C4 cluster (in relation 
to a feature).
Source element is the element from which the 
arrow starts and influences the goal element, 
to which the arrow is directed, i.e., the goal 
element depends on the source element. If el-

ements influence each other, the connection 
is called feedback connection (Figure 2: C2 
and C3) [5]. Dependencies are created between 
elements, but for the sake of simplicity (e.g., in 
the Super Decisions software), they represent 
dependency between clusters.
In order to calculate the priorities of the ele-
ments of the ANP network, one must first show 
connections, explain the cluster and knot types 
in the ANP network, and calculate the neces-

Figure 1: Strategic map of ZP ‘Elektrokrajina’ Banja Luka Company.

Figure 2: Non-linear network.
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sary interdependency matrices. The overview 
of weight factors/priorities of all ANP model el-
ements, resulting from the comparison of pair 
elements in accordance with their interdepen-
dencies, is given in the unweighted matrix.
In addition to the use of tools for calculating the 
level of implementation of SGs, multiple-cri-
teria decision-making methods (ANP) can be 
used in the process of selecting measures.

Setting of weight factors of ANP model 
elements
The ANP is used to evaluate alternatives (rep-
resenting the measures) with reference to CSFs 
that are directly related to SGs.
The ANP method enables both the modelling 
of functional interaction of criteria and alter-
natives in the model and the defining of the 
problem by modelling the influences between 
various network elements [5]. In order to cal-
culate the priorities of the ANP elements, it is 
first necessary to show the links and explain the 
types of clusters and knots in the ANP network 
and calculate the necessary interdependency 
matrices.
During the development of the ANP model for 
the evaluation of the business system strategy 
implementation, equal importance is given to 
all perspectives, so that they do not have di-
rect influence on the overall weight factors of 
measurement characteristics and CSFs in the 
implementation stage of SGs, thus obeying the 
balanced perspective criteria as well.
After the development of the strategic map, it is 
necessary to define the level (weight) of mutual 
influences of all strategic map elements. Thus, 
for each CSF in a strategic map, one should de-
fine the weight of the influence of measures 
that influence them, and for SGs, the weight of 
the influence of individual CSFs and the weight 
of the influence of SGs, on the achievement of 
overall business system strategy.
During the modelling of the strategic map, the 
elements’ internal dependencies within per-
spectives show up (dependencies of CSFs and 
measures within one perspective), as well as 
external dependencies of perspectives (depen-
dencies of CSFs and measures of different per-
spectives).

In addition to the listed dependencies, there are 
external dependencies of SGs and perspectives’ 
success factors as well.
In order to define the weight of mutual influ-
ences of strategic map elements, it is necessary 
to create a non-linear network ANP model that 
is based on the strategic map, composed of clus-
ters and elements. Afterwards, comparison of 
interdependent element pairs has to be made, 
and interdependency matrices for measures, 
CSFs and SGs have to be created. Established 
interdependency matrices are used to calculate 
the weight factors of strategic map elements. In 
the same way, weight factors of CSFs are defined 
according to their importance regarding the 
achieving of SGs, as well as the weight factors of 
SGs with reference to the implementation of the 
company strategy. The sum of relations’ weight 
factors in one CSF or SG always equals one.

Calculating the effectiveness of the company
The strategic map shows all the cause-and-ef-
fect relations of the BSC elements. In develop-
ing the formula to calculate the level of imple-
mentation of the set strategy, one should first 
define the value of measures, i.e., elements in 
the strategic map. Strategic map elements can 
be dependent and independent (Figure 1). In-
dependent elements do not depend on other 
elements and they can be seen as independent 
variables. The only independent variables on 
the strategic map are measures and they are 
used directly and indirectly to calculate the val-
ues of all other strategic map elements, which 
represent dependent variables. Dependent 
variables depend on one or more independent 
strategic map variables, i.e., the values of de-
pendent variables are linear combinations of 
independent variables’ values. Dependent vari-
ables are represented on the strategic map by 
CSFs, SGs, and the strategy. The formulae used 
to calculate the dependent elements of the stra-
tegic map are as follows.
The value of CSF (mCSFj) is calculated using the 
following formula:

mCSFj = ∑ mri ⋅ kji			           (1)

The relative achieved value of the measure 
(mri), the goal value being equal to the upper 
limit, is calculated using the following formula:
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In the case of measures whose goal value equals 
the lower limit, the relative achieved value of 
the measure is calculated using the following 
formula:
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  				            (3)

wherein mi  is the  measurement value, Li  is 
the  lower limit of Mi measure, Ui is the  upper 
limit of Mi measure, kji  is the weight factor of 
the influence of measure Mi on the achievement 
of critical success factor CSFj (its value is given 
in the unweighted matrix).Value of SG (mSGj) is 
calculated using the following formula:

mSGj = ∑ mCSFi ⋅ kji			           (4)

wherein mCSFi is the calculated value of CSF ex-
pressed as the relative sum of the measured 
value without its measure unit, kji is the weight 
factor of CSFi influence on the achievement of 
strategic goal SGj.
The value of achievement of the strategy of a 
business system (mS) is derived as follows:

mS = ∑ mSGi ⋅ ki			   	         (5)

The calculated value mS, transformed in per-
centage, shows the percentage of achievement 
of the set business strategy system.
The detailed procedure of defining the formula 
to calculate the dependent elements of the stra-
tegic map are presented in a previous article [6].

Evaluation of business effectiveness of an 
electricity distribution enterprise
The validation of the methodology was per-
formed for the electricity distribution enter-
prise ‘Elektrokrajina’ Banja Luka, which sup-
plies electricity to 230,186 consumers. Based 
on the analysis of the external surroundings, 
SGs of the energy system, and internal process-
es, the top management of Elektrokrajina de-
fined the following SGs:

―― SG1. Electricity supply safety. Measures: pro-
viding new import–export and transit routes, 
marketing exchange, stable work system and 
support in crisis situations, the implementa-
tion of European Union Directive on electric-
ity supply safety, promoting and introducing 
electricity consumption management mea-
sures, etc. In addition, the implementation 
of SGs related to the development of electric 
power system and loss reduction will have 
positive effect on supply safety.

―― SG2. Reduction of total electricity losses 
during distribution. Measures: the reduction 

Figure 3: ANP model for the calculation of local priorities of strategic map elements in ZP ‘'Elektrokrajina’.
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of unregistered usage by the reconstruction 
of ports and setting up of meters on facades 
or property boundaries, automation and re-
mote control network, installation of elec-
tricity meters, enabling remote reading and 
consumption control, evaluation and reduc-
tion of the level of technical electricity loss-
es, etc.

―― SG3. Development, construction, and moderni-
sation of electricity distribution. Measures: 
proper distribution network sizing to ensure 
reliable work and maintaining electricity 
quality parameters in accordance with the 
standards, constant planned investments in 
appliances and equipment (e.g., transforma-
tion of medium-voltage network into a sys-
tem with one level of medium-voltage 20 kV 
and one direct transformation 110/20  kV 
networks).

Figure 3 shows the ANP model with estab-
lished interdependencies between strategic 
map elements. These interdependencies create 
comparison matrices and define which pairs of 
elements will be compared in defining their im-
portance.

Figure 4 shows the unweighted matrix of all 
strategic map elements of ZP ‘Elektrokrajina’ 
Banja Luka Company in the Super Decisions 
program package. There are weight factors/
priorities of all ANP model elements in the un-
weighted matrix.
After the calculation of measurements priori-
ties and the collection of their achieved values, 
calculated at prescribed time intervals, the ‘rel-
ative achieved value of the measure’ for 2008 
and 2009 (Table 1) were calculated using for-
mulas (2) and (3) and used for the calculation 
of the achievement of CSFs, SGs, and the strate-
gy of the company (dependent measures).
Figure 5 shows a comparative review of the 
calculated values of the dependent elements of 
the strategic map (CSFs, SGs, and business sys-
tem strategy) for 2009, calculated using formu-
las (1), (4), and (5).
A comparative review of the calculated values 
of the dependent elements of the strategic map 
(CSFs, SGs, and business system strategy) for 
2008 and 2009 are given in Table 2.
Electricity distribution enterprise Elektrokra-
jina made significant improvement in the im-
plementation of the SGs, especially the devel-

Figure 4: Unweighted super matrix of the ANP model of ‘Elektrokrajina’.
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Table 2: Review of achieved values of CSF and strategy for Elektrokrajina in 2008 and 2009 

Element of strategic map Achievement

Code Name 2008 2009

STRATEGIC GOALS mSGj

SG1 Security of electricity supply 0.368 0.612

SG2 Reduction of total electricity losses in distribution –0.139 0.299

SG3 Development, construction, and modernisation of the electricity 
distribution 0.098 0.515

STRATEGY mS

S Strategy of Elektrokrajina 0.174 0.510

Table 1: Measure description and relative achieved value

CODE MEASURE MEASURING PERIOD

M61 Duration of unplanned long interruptions (ULI) per customer Quarterly

MU CALCULATION FORMULA

min/
customer

(sum (duration ULI × number of customers that experienced the supply interruption))/
total number of customers

Year
Target value Achieved value*

(mi)
Relative achieved value

(mri)Li Ui

2008 400 430 415.80 0.473

2009 400 430 380.76 1.641

Note: *Average yearly values.

Figure 5: Calculated dependent measures’ values for 2009.
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opment, building, and modernisation of the 
electricity distribution system. Compared to 
2008, achievement of strategy in 2009 was im-
proved by 35.1%. Improvement is evident in 
almost all elements of the strategic map, except 
in the field of electricity distribution continuity, 
which remained at the same level. In the future, 
the enterprise should work more on the de-
crease of total electricity losses in distribution.

Conclusion

An organisation can fulfil its goals of survival, 
growth, and development only with efficient 
management and timely defining of strategy 
and its successful implementation.
Successful implementation of a particular sys-
tem’s strategy is possible only by dividing it 
into its subsystems through the system of CSFs, 
measures, and goal values, whose level of im-
plementation is monitored at defined time in-
tervals. At the same time, one has to bear in 
mind that every established system is unique, 
and it is the result of a vision and mission of a 
concrete organisation.
The methodology presented in the article, 
which includes the ANP, enables more realis-

tic business planning, as well as more realistic 
evaluation of business effectiveness, as present-
ed in the case of a real organisation.
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