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Abstract

The main aim of this study is to assess the strategic factors (objectives,
tasks and development scenarios) and to select the best scenario for local ad-
ministrative units. Two approaches are used to solve this problem: classical
and fuzzy analytic hierarchy process based on experts’ opinions. The research
was based on data from surveys with the councillors of the urban and rural
municipality of Migdzychdd and the rural municipality of Chrzypsko Wiel-
kie. The importance of strategic factors for both municipalities was assessed,
and the best development scenario was selected. As shown by the research,
the most important scenario for the municipality of Chrzypsko Wielkie in-
volves the development through support for entrepreneurship and agri-food
processing, while that for the municipality of Migdzychod involves the de-
velopment by supporting housing, services and tourism.

Keywords: strategic factors, choice of scenario, AHP, FAHP.

1 Introduction

Local development planning involves solving many complex decision-making
issues based on multiple criteria. One of them is to establish a development
strategy which includes assessing the strategic factors (objectives, tasks and de-
velopment scenarios) and choosing the best scenario. As the local development
planning implies complex problems which require multidisciplinary know-how,
it is helpful to rely on experts’ opinions and on multiple-criteria decision-making

* Poznan University of Life Sciences, Faculty of Economics and Social Sciences, Department of
Finance and Accounting, Poznan, Poland, e-mail: aleksandra.luczak@up.poznan.pl.



120 A. Luczak

methods. Many various multiple-criteria decision-making methods exist, includ-
ing the following groups: additive methods, analytic hierarchy and related meth-
ods, verbal methods, ELECTRE, PROMETHEE, reference point methods and
interactive methods (see Trzaskalik, 2014a; 2014b). Each of these support meth-
ods features specific advantages, disadvantages and limitations. Therefore, it is
important to select the right method for a specific decision-making problem. As
regards local development planning, the problem is to assess the strategic factors
and select the best development scenario among a finite number of options. This
process consists in establishing the hierarchy of strategic factors, and ultimately
results in selecting the best scenario. Thus, the decision makers are able to iden-
tify the most important strategic factors which, based on available information
and preferences, may be regarded as the most appropriate ones and be recom-
mended for use in local development planning. When solving such a problem, it
is useful to employ the analytic hierarchy methods, including the classic (Saaty,
1980) and the fuzzy (Chang, 1996) analytic hierarchy process.

The aim of this study is to assess the importance of objectives, tasks and de-
velopment scenarios, and to select the best scenario for local administrative
units. To solve this problem, the assessment of strategic factors was underpinned
by two approaches: the classic and the fuzzy analytic hierarchy process, which
were based on opinions from municipal councillors. The surveys were conducted
among the councillors of the Miedzychod urban and rural municipality and of
the Chrzypsko Wielkie rural municipality (Smigielska, 2013).

2 Research methodology

The following steps are identified in the process of assessing the strategic factors
and selecting the development scenario based on the classic (AHP) and fuzzy
analytic hierarchy process (FAHP):

Step 1. Building the hierarchic diagram of strategic factors impacting the de-
velopment of a local administrative unit.

Step 2. Pairwise comparisons of relevance between strategic factors.

Step 3. Validating the comparisons made by experts.

Step 4. Calculating the local and global priorities of strategic factors. Select-
ing the best development scenario.

The first step consists of building the hierarchic decision-making diagram
which includes the key strategic factors impacting the development of a local
administrative unit (Figure 1).
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The most general goal of the problem considered ’
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Figure 1. Hierarchic diagram of strategic factors for a local administrative unit

Source: Author’s own study based on Saaty (1980).

Table 1: Nine-grade scale of preferences between two strategic factors

. Intensity of importance,
Intensity L. :
of importance Verbal description (assessment) of preferences numerical assessment
P AHP FAHP
Equal . . L ~
. Both factors contribute equally to achieve the objective 1 1=(,1,1)
importance
Slight preference of one strategic factor over another _
Weak (the first strategic factor is slightly more important than 3 3=(1,3,5)
the other)
Strong preference of one strategic factor over another B
Strong (the first strategic factor is significantly more important than |5 5=(3,5"17
the other)
Very strong preference of one strategic factor over another B
Very strong (the first strategic factor is definitely more important than 7 7=(5,17,9)
the other)
Absolute preference of one strategic factor over another ~
Absolute (the first strategic factor is absolutely more important than 9 9=(7,9,9)
the other)
Compromise 2=(1,24);
comparisons If the decision maker is unable to choose between two 2,4,6 4=(2,4,6);
between neighboring ratings, intermediate values are used and 8 6
the above £ e £, 6=(4,6,8);
values 8=(6,8,9)
- If strategic factor 7 has one of the above grades assigned . .
Transitiveness . . . . ; reciprocals |reciprocals
to it when compared with strategic factor j, then j has
of grades . o of above  |of above
the reciprocal value when compared with i

Source: Saaty (1980); Wang et al. (2009).
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The main strategic goal is placed at the top of the hierarchy (level I), and is
broken up into sub-goals (level II). Each sub-goal includes separate packages of
strategic tasks (level III) which affect the achievement of sub-goals. The tasks
may also be decomposed into sub-tasks. The lowest level consists of the alterna-
tive decisions (development scenarios). The number of hierarchy levels depends
on the intended level of detail (or generalization) to be maintained in the study,
but it should not exceed seven'. Also, there should be no more than nine® sub-
goals, tasks within a sub-goal or development scenarios.

In the second step, strategic factors are assessed by experts through pairwise
comparisons of importance at each level of hierarchy. At level 11, sub-goals are
compared by their contribution (importance) to the main goal. At level III, the
importance of strategic tasks which contribute to the sub-goals is compared. The
lowest level consists in the pairwise comparison of development scenarios based
on their impact on the implementation of specific strategic tasks. The nine-grade
scale of preferences between two strategic factors is used in the comparisons
(Table 1). Verbal descriptions of preferences are converted into real numbers in
AHP, or into triangular fuzzy numbers in FAHP. The results are written down in
the pairwise comparison matrix:

1 X1 - xl(.)
1
i 1 . xz(.)
A=| "t
L |
L Xie)  X2(e) ]
where (¢) stands for: n (the number of sub-goals), p; (the number of tasks for k-th
goal, k=1, 2, ..., n), m (the number of scenarios); x; is the intensity of impor-
tance of strategic factor i over strategic factor j in AHP (i, j =1, ..., (*)); these are

average values® of pairwise comparison assessments made by experts. Moreover, we
have: x; = 1/x; (transitiveness of grades) and x; = 1 (equivalence of grades). In the
case of FAHP, x; (i, j = 1, ..., (*)) are replaced by triangular fuzzy numbers

)’Z,'j = (lgjamij:”ij): where )’El/ = 1/371',‘ = l/uji,l/mji,l/lﬂ and )NCI.[ = (1, 1,1)
In the third step, the pairwise comparisons are validated (see also Alonso and

Lamata, 2006). For that purpose, the inconsistency ratio CR (Saaty, 1980) can be
used:

This is because of the limitations of short-term memory (Miller, 1956).

This is because of the limited ability to memorize information: a human can compare a maxi-
mum of five to nine items without making any significant errors, depending on the type of in-
formation compared (Miller, 1956).

The geometric mean or median can be used to average the experts’ assessments.
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CR=CI/RI-100%,
A =1 . . . . . L
where CI = ma"—l is the inconsistency index; Ay, — the maximum or main ei-
n —
genvalue of the comparison matrix A; n — the number of rows (columns) in ma-
trix A; RI — the average random inconsistency index calculated based on a ran-
domly generated n x n matrix* (Table 2).

Table 2: Average random inconsistency index

Matrix rank n 1 2 3 4 5 6 7 8 9
Inconsistency index RI']0.0000 | 0.0000|0.5245 | 0.8815|1.1086 | 1.2479 | 1.3417 | 1.4056 | 1.4499

Source: Alonso and Lamata (2006).

The inconsistency ratio CR should not exceed 10%. Otherwise, the informa-
tion on preferences obtained from the experts needs to be verified as it suggests
an excessive incoherence of pairwise comparisons between strategic factors. In
that case, it is recommended to repeat the pairwise comparisons (Saaty, 1980).

As regards FAHP, if the pairwise comparisons are consistent in matrix A
composed of elements m;;, then the pairwise comparisons are also consistent in
the fuzzy matrix A (Csutora and Buckley, 2001).

The purpose of AHP and FAHP is to determine the scale vector based on
pairwise comparisons, that is, to calculate local and global priorities (step 4).
The method for calculating local priorities is illustrated by the example of tasks.

In the classic analytic hierarchy process (AHP), Saaty (1980) proposed the
eigenvector method as a way to determine the values of local priorities (which
can be approximated using various methods). The most widely adopted methods
for determining the values of local priorities include the geometric mean. How-
ever, caution is recommended when using it, as the results may be inaccurate if
pairwise comparison matrices are larger than 3 x 3. Another example is the nor-
malized arithmetic mean of rows:

Step la. The pairwise comparison values in matrix A are normalized (nor-
malization of columns):

Dk
Sij =X /inj ,
i=1

where i, j =1, 2,..., p;(the number of tasks for k-th goal, k=1, 2, ...n).

* For other suggested R/ values, see e.g. Saaty (1980), Aguaron and Moreno-Jiménez (2003),
Alonso and Lamata (2006), Franek and Kresta (2014). R/ values differ depending on the num-
ber of simulations. In studies conducted by Alonso and Lamata [2006], R/ values are based on
100,000 matrices for each dimension. They also demonstrated that there were no significant dif-
ferences between R/ values in the case of 100,000 and 500,000 simulations.
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Step 2a. Calculating vector w; by averaging the values in the rows of A:
P
Ds
j=1
Pk
The calculated values w; are the local priorities.
In the fuzzy analytic hierarchy process (FAHP) proposed by Chang (1996),
the values of local priorities are calculated as follows:
Step 1b. Calculating the fuzzy sum for each row of the fuzzy pairwise com-

i

w; =

parison matrix A and normalizing them using operations on fuzzy numbers:

P

Z(lﬁ,mij,uﬁ)

0 =(1.,m u )=—= L i=1,2,pek=1,2, ..., n.

P Pr

Z(lt]"mii’utj)

=1 j=1

Step 2b. Calculating the degree of possibility that Q. > é , g=12, . ,pr,i#Q),

as per the following formula:

I, for m, 2m,

(0, 20,)=hetl0. O, )=10, for I >u,
l, —u,

(m; —u;)—(m, =1,)

and selecting the minimum of the above values: w = min V(Q. > Q . )- Upon nor-

otherwise,

malization, the values w; become the local priorities of tasks for p; (k=1, 2, ..., n)
as a part of sub-goal £:

D
N N
w,o=w/ E w;
i=1

Local priorities w; for sub-goals® and development scenarios® are calculated
similarly, as in steps la and 2a (for AHP) or as in steps 1b and 2b (for FAHP).
Local priorities of levels II and III represent the contribution of the given strate-
gic factor (sub-goal and task) to the goal of the next higher level. Local priorities
are the basis for calculating global priorities w? which represent the contribu-
tion of each strategic factor (on individual levels) to the main goal. The global
priority is calculated by multiplying the local priority value of the strategic fac-

5 Local and global priorities for each sub-goal are identical.
6 Local priorities of development scenarios are calculated for each task.
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tor at each hierarchy level by the global priority value of the related strategic
factor at the next higher level.

At the lowest (scenario) hierarchy level, local priorities are multiplied by the cor-
responding global priorities of tasks. The results, referred to as “partial global priori-
ties”, illustrate the contribution of a scenario to the main goal through the implemen-
tation of the given task. The sum of all partial global priorities of a scenario is the
global priority of that scenario. The values of global priorities for individual scenar-
ios form the basis for selecting the best development scenario. The development
scenario with the highest global priority is regarded as the most appropriate one.

3 Results of empirical studies

This study is an attempt to assess the strategic factors (goals, tasks and development
scenarios) for the Migdzychod urban and rural municipality and of the Chrzypsko
Wielkie rural municipality (located in Migdzychod county) using the classic and
fuzzy analytic hierarchy processes. The first step was the establishment of the hier-
archy of strategic factors’ affecting the development of municipalities (Figure 2).

X . Level 1
Multi-functional Main
social and economic development of municipalities in Migdzychod county strategic goal

[ T I T 1
Natural Quality of life Technical Social Econom Level Il
environment y infrastructure infrastructure y Sub-goals

ter
unemploym wal .
{ landfills ] A[ ent } supply healthcare tourism
network
{ ];N a(litier } { security } sewage {education} {agriculture} Level 111
odies network Tasks
alternative icati i i
communicati gas supply culture and 1nd1}str1.al
energy on network arts sites
sources
g sports .
lighting ~{ facilities ] ~[ housing }
Multi-functional Multi-functional Multi-functional
development through development through development through support Level IV
support for housing, support for entrepreneurship for the agriculture and Development

services and tourism and agri-food processing diversification of farm activities scenarios

Figure 2. Hierarchy of strategic factors affecting the development of municipalities in Migdzychdd county

Source: Author’s own study based on planning and strategic documents of municipalities in Migdzychdd county.

7 The hierarchy includes the most important strategic factors for all municipalities in Migdzychéd
county. One general hierarchy is necessary for comparing strategic factors in different types of
municipalities.
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The main strategic goal for the municipalities was assumed to be the multi-
functional socio-economic development. To achieve the main goal, it is neces-
sary to implement five sub-goals related to: the natural environment, the popula-
tion’s quality of life, the technical infrastructure, the social infrastructure and the
local economy. Each sub-goal includes identified packages of strategic tasks
which are essential for the attainment of sub-goals.

The following task packages were identified within the sub-goals:

Sub-goal I: environmental protection (natural environment®)

Tasks:

* solving the waste disposal issues (landfills),

 use of water bodies in the fisheries industry (water bodies),

* use of alternative energy sources (alternative energy sources).

Sub-goal 2: improving the population’s quality of life (quality of life)
Tasks:

* reducing unemployment (unemployment),

» improving the population’s sense of security (security),

» extending and upgrading the communication system (communication),
* improving the street lighting (lighting).

Sub-goal 3: expansion and modernization of the technical infrastructure

(technical infrastructure)

Tasks:

» expansion and modernization of the water supply network (water supply net-
work),

* expansion and modernization of the sewage network (sewage network),

+ expansion and modernization of the gas supply network (gas supply network),

* expansion and modernization of the road system (roads).

Sub-goal 4: expansion and modernization of the social infrastructure (social

infrastructure)
Tasks:
* improving the condition of the healthcare system (healthcare),
* improving the condition of the education system (education),
* increasing the number of cultural and arts facilities (culture and arts),
* increasing the number of sports facilities (sports facilities).
Sub-goal 5: development of the local economy (economy)
Tasks:
* development of tourism (tourism),
* modernization of agriculture (agriculture),

8 The terms to be used later in this paper are put in brackets.
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 construction of industrial sites (industrial sites),
* development of residential housing (housing).

With these tasks in mind, three alternative development scenarios were de-
veloped:

Scenario 1: multi-functional development through support for housing, ser-
vices and tourism.

Scenario 2: multi-functional development through support for entrepreneur-
ship and agri-food processing.

Scenario 3: multi-functional development through support for agriculture and
diversification of farm activities.

The strategic factors were compared pairwise at each hierarchy level by local
experts (councillors’ of the municipalities under consideration). Based on ex-
perts’ opinions, local and global priorities were calculated for sub-goals, tasks
and development scenarios with the use of AHP and FAHP. The method for cal-
culating priorities is illustrated by the example of tasks within the environmental
protection goal for the Migdzychdod municipality.

Table 3: Verbal and numerical assessment of pairwise comparisons between tasks within
the environmental protection sub-goal for the Migdzychdd municipality

Intensity of importance of the first task over the second one: verbal assessment
i numerical assessment (triangular fuzzy number)
Councillor
landfills/ landfills/ water bodies/
water bodies alternative energy sources | alternative energy sources
| weak+ weak+ equal importance
4(2,4,6) 4(2,4,6) 1(1,1,1)
) strong+ strong strong+
6(4,06,8) 5@3,5,7) 6(4,6,8)
3 strong very strong+ weak
5@,57) 8(6,8,9) 3(1,3,5)
13 strong strong absolute
5@,57) 5@,57) 9(7,9,9
14 equal importance strong strong+
1(1,1,1) 5(3,5,7) 6(4,6,8)
15 strong strong equal importance
53,57 53,57 1(1, 1, 1)
Geometric mean| 1.995 (1.289; 1.995;2.775) | 1.900 (1.189; 1.900; 2.764) | 1.256 (0.796; 1.256; 1.786)

+ Means a slightly stronger intensity of importance if the decision maker is unable to choose between two
neighboring ratings.

Source: Author’s own study based on the results of a survey with the councillors of the Migdzychod munici-
pality in 2013.

® The number of councilors depends on the number of inhabitants and is set by law (The Act on
Commune Self-Government, 1990): 15 councilors for municipalities up to 20,000 inhabitants.
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Pairwise comparisons of tasks, presented as linguistic variables, were con-
verted into the corresponding numerical values and averaged using geometric
mean (Table 3). These values were arranged into the pairwise comparison matrix
in AHP (Table 4), or into the equivalent fuzzy matrix in FAHP (Table 5).

Table 4: Pairwise comparison matrix for tasks under sub-goal 1 and local priority values

.. . . Normalized pairwise comparison
Pairwise comparison matrix for tasks .
matrix for tasks
i Tasks " alternative " alternative | w;
water water
landfill landfill
andfills bodies energy andfills bodies energy
sources sources
1 |Landfills 1.000 1.995 1.900 0.493 0.526 0.457 0.492
2 |Water bodies 0.501 1.000 1.256 0.247 0.264 0.302 0.271
Alternati
3 | emative 0.526 0.796 1.000 0.259 0.210 0241  [0237
energy sources
Total 2,027 3.791 4.156 1.000 1.000 1.000 1.000

Amax=3.008, RI = 0.5245, CI=0.004, CR = 0.76%.

Source: Author’s own calculations based on the results of a survey with the councillors of the Migdzychod
municipality in 2013.

Table 5: Fuzzy pairwise comparison matrix for tasks under sub-goal 1

Fuzzy pairwise comparison matrix for tasks ~
Tasks N 3 0
landfills water bodies alternative energy sources

1 |Landfills |(1,000; 1.000; 1.000)| (1.289; 1.995; 2.775)|  (1.189; 1.900; 2.764)  |(0.264; 0.491; 0.865)

-~

Wat

2 bo'c(liieers (0.360; 0.501; 0.776)|(1.000; 1.000; 1.000) (0.796; 1.256; 1.786) (0.163; 0.276; 0.471)
Alternative
3 |energy (0.362; 0.526; 0.841)|(0.560; 0.796; 1.257) (1.000; 1.000; 1.000) (0.146; 0.233; 0.410)

sources

Source: Author’s own calculations based on the results of a survey with the councillors of the Migdzychod
municipality in 2013.

The consistency of pairwise comparisons was also checked. In this case, the
inconsistency ratio was 0.76% which means that the pairwise comparisons of
tasks under sub-goal 1 for the Migdzych6d municipality were consistent. Next,
the pairwise comparison matrix was used to determine the local priority vectors
w; in AHP (Table 4) and FAHP (Table 6). As shown by the results, the most im-
portant task under the environmental protection goal was to solve the landfill is-
sue. The local priorities for this task were 0.492 (AHP) and 0.539 (FAHP) which
means that its contribution to the first sub-goal was around 50%. The other two
tasks had significantly lower values of local priorities (Tables 4 and 6), and
therefore were less important for the attainment of the environmental protection
sub-goal than the first task.
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Table 6: Calculating the local priorities of tasks in FAHP

0 0, o~ .
; . : v(0,20,) | minv(0,>0,) Wi
l[ m; Uu; lg me Ug
1 0.264 | 0.491 | 0.865 2 0.163 0.276 | 0.471 1.000
1.000 0.539
1 0.264 | 0.491 | 0.865 3 0.146 | 0.233 | 0.410 1.000
2 0.163 | 0.276 | 0.471 1 0.264 | 0.491 0.865 0.492
0.492 0.266
2 0.163 | 0.276 | 0.471 3 0.146 | 0.233 | 0.410 1.000
3 0.146 | 0.233 | 0.410 1 0.264 | 0.491 0.865 0.362
0.362 0.195
3 0.146 | 0.233 | 0.410 2 0.163 0.276 | 0.471 0.850
total 1.854 1.000

Source: Author’s own calculations based on the results of a survey with the councillors of the Migdzychod
municipality in 2013.

The values of local priorities for other tasks, sub-goals and development sce-
narios are calculated in a similar way. The next step is to calculate the global
priorities. In the case of sub-goals, the local and global priorities are the same.
Global priorities for tasks are calculated by multiplying the local priority value
of a task by the corresponding global priority value of the sub-goal. When mul-
tiplied by the values of global priorities for tasks, the local priorities for scenar-
ios become partial priorities. The global priority is determined only after the par-
tial priorities within a scenario have been added together.

Table 7 shows the values of global priorities for sub-goals and tasks for the
Migdzychod and Chrzypsko Wielkie municipalities. Note that calculations based
on AHP and FAHP showed similar values of global priorities. The sub-goals re-
lated to the development of the technical and social infrastructure were impor-
tant to both municipalities. In the Migdzychod municipality, the global priority
values for the technical infrastructure calculated using AHP and FAHP were
0.228 and 0.223, respectively. For the social infrastructure, the respective values
were 0.220 and 0.215. Similarly, in the Chrzypsko Wielkie municipality, the
global priority values calculated using AHP and FAHP for the technical infra-
structure were 0.222 and 0.219, respectively, and 0.195 and 0.201 for the social
infrastructure. In addition to important sub-goals shared between the municipali-
ties, the urban and rural municipality of Miedzychéd demonstrated the impor-
tance of the environmental protection sub-goal (AHP: 0.211, FAHP: 0.214). The
rural municipality of Chrzypsko Wielkie, on the other hand, attached importance
to improvements in quality of life (AHP: 0.219, FAHP: 0.216) and local econ-
omy development (AHP: 0.223, FAHP: 0.216). All these goals are rated as “me-
dium important” by the municipal councillors (with global priority values at
around 0.2). Other goals were slightly less important to the municipalities.
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The global priority values calculated with FAHP (Table 7) were used to dis-
cuss the importance of tasks. In the urban and rural municipality of Migedzychod,
one of the most important tasks was solving the landfill issue. The global prior-
ity of that task was 0.115 which means that its contribution to the main goal was
11.5%. As regards the rural municipality of Chrzypsko Wielkie, the key tasks
were reducing the unemployment (a global priority of 0.127) and extending and
upgrading the healthcare infrastructure (0.101).

Table 7: Values of global priorities for sub-goals and tasks for the Migdzychod
and Chrzypsko Wielkie municipalities

h ki h ki
Migdzychoa | CrAYPske Micdzychod | ChrAPske
Sub-goals Wielkie Tasks Wielkie
AHP |FAHP| AHP |FAHP AHP | FAHP | AHP | FAHP
landfills 0.078 | 0.084
Erri)\;rcotril(l)rrllental 0.211°] 0214 | 0,142 | 0,149 vx;iter b:dies 0.057 | 0.057 | 0.037 | 0.046
P atternative energy 0.050 | 0.042 | 0.027 | 0.019
sources
unemployment 0.054 | 0.056 [L0.107 [ 0:127 |
Quality of life | 0,160 | 0,167 | 0,219 | 0,216 security 0.048 | 0.055 | 0.044 | 0.043
uality of life
Y ’ : ’ "7 |communication 0.029 | 0.031 | 0.038 | 0.038
lighting 0.029 | 0.026 | 0.030 | 0.007
water supply network | 0.073 | 0.079 [ 0.077 | 0.079
Technical twork 0.066 | 0.069 | 0.062 | 0.066
eoniea 0,228 | 0,223 | 0,222 | 0,219 [EX2EC NEWOT
infrastructure gas supply network 0.028 | 0.009 | 0.020 | 0.000
roads 0.062 | 0.066 | 0.063 | 0.074
healthcare 0.071 | 0.076 | 0.084
Social ducati 0.070 | 0.087 | 0.058 | 0.077
coea 0,220 | 0,215 | 0,195 | 0,201 [
infrastructure culture and arts 0.027 | 0.000 | 0.023 | 0.000
sport facilities 0.051 | 0.052 | 0.030 | 0.022
tourism 0.035 | 0.036 | 0.045 | 0.043
agriculture 0.054 | 0.053 [ 0.079 | 0.075
Economy 0,181 | 0,181 | 0,223 | 0,216 [; .
industrial sites 0.047 | 0.046 | 0.048 | 0.047
housing 0.045 | 0.046 | 0.051 | 0.051

® Priority values for the most important sub-goals are in bold.

The highest values of global priorities for tasks Wig € (0.09; 0.13) are in dark grey; the important tasks Wig € (0.06;
0.09) are in medium grey; the medium important tasks wig € (0.03; 0.06) are in light grey; tasks Wl-‘g € (0; 0.03) which
do not have to be urgently implemented are in white.

Source: Author’s own calculations based on the results of surveys with the councillors of the Migdzychod and
Chrzypsko Wielkie municipalities in 2013.

Moreover, the two municipalities attached importance to tasks related to the
development and upgrade of the water supply and sewage networks and roads;
as well as to tasks involving the upgrade of education facilities. The extension
and upgrade of the healthcare infrastructure proved to be important to the
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Migdzychod municipality. In the rural municipality of Chrzypsko Wielkie two
important tasks were identified: solving the landfill issue and developing the ag-
riculture. The global priorities for these tasks fell into the interval (0.06; 0.09).

The use of FAHP allowed also to discover some tasks which do not need to
be implemented. In both municipalities, these were increasing the number of cul-
tural and arts facilities. Moreover, the extension of the gas supply network
proved not to be necessary in Chrzypsko Wielkie municipality. The global priori-
ties for these tasks were zero.

Table 8: Importance hierarchy of tasks for the Migdzychod
and Chrzypsko Wielkie municipalities

Miedzychéd Chrzypsko Wielkie
Sub-goals Tasks
& FAHP FAHP
Envi tal landfills +++ ++
nvironmenta -
Viror water bodies + +
protection -
alternative energy sources + 0
unemployment + +H+
. . securit; + +
Quality of life D
communication + +
lighting 0 0
water supply network ++ ++
Lo sewage network ++ ++
Technical infrastructure £
gas supply network 0 0
roads ++ ++
healthcare ++ +++
L education ++ ++
Social infrastructure
culture and arts 0 0
sport facilities + 0
tourism + +
agriculture + ++
Economy - P
industrial sites + +
housing + +

+++ means the most important task; ++ means an important task; + means a medium important task; 0 means
a non-urgent task.

Source: Author’s own study based on Table 7 data.

In the Migdzychod municipality, the most important task was identified (with
a global priority value w’ €(0.09; 0.13)) together with five important tasks

(w? € (0.06; 0.09)), ten medium important tasks (w? € (0.03; 0.06)) and three
non-urgent tasks (w? €(0; 0.03)). In the rural municipality of Chrzypsko Wiel-

kie, there were two most important tasks, six important tasks, six medium impor-
tant tasks, and five non-urgent tasks (Tables 7 and 8).
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The proposed importance hierarchy of tasks for the municipalities (Table 8),
as supplemented with information on funding sources and operators charged
with the performance of specific tasks, may be used when drawing up the devel-
opment strategies for the municipalities.

Table 9: Global priority values for the development scenarios for the Migdzychod
and Chrzypsko Wielkie municipalities

. Miedzychéd Chrzypsko Wielkie
Scenarios
AHP FAHP AHP FAHP
Multl-fupctlonal 'development. through support 0.422 0.482 0323 0309
for housing, services and tourism
Multi-functional dfavelopmer'lt through support 0363 0396 0353 0.380
for entrepreneurship and agri-food processing
Multl—func.tlonal develol?merl.t thrqugh support o 0215 0.122 0324 0311
for the agriculture and diversification of farm activities

Source: Author’s own calculations based on the results of surveys with the councillors of the Migdzychdd and
Chrzypsko Wielkie municipalities in 2013.

With these approaches, it was also possible to assess the importance of de-
velopment scenarios for the municipalities under consideration (Table 9). In the
case of the Miedzychod municipality, the results of AHP and FAHP analyses
were similar. The multi-functional development through support for the housing,
services and tourism (with a global priority of 0,422 and 482, respectively)
turned out to be the best scenario (Table 9). As regards the Chrzypsko Wielkie
rural municipality, the results obtained from AHP did not provide an unequivocal
identification of the best development scenario, since the global priorities had
similar values (around 0.3). In this case, FAHP proved to be useful in solving
this problem as it provided a basis for selecting the development scenario in-
volving multi-functional development through support for entrepreneurship and
agri-food processing. The global priority for this scenario was 0.380 (Table 9).

4 Summary

In presented approaches, quantitative methods are combined with qualitative ex-
perts’ assessments. The use of AHP and FAHP allowed to assess the importance
of sub-goals, strategic tasks and development scenarios for municipalities based
on experts’ opinions. Both methods resulted in similar importance ratings of
strategic factors. However, FAHP allowed to “sharpen” the values of global pri-
orities as compared to classic AHP which was particularly evident in the assess-
ment of the development scenarios. The classic AHP has failed to unequivocally
identify the best scenario for the Chrzypsko Wielkie municipality. This was only
possible using FAHP.
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In the Chrzypsko Wielkie municipality, the most important scenario involved
the development through support for entrepreneurship and agri-food processing.
In the urban and rural municipality of Miedzychod, the best scenario involved
the development through support for housing, services and tourism.

Moreover, the use of FAHP allowed to eliminate the tasks with the lowest
strategic importance (global priority equal to zero). Furthermore, based on task
importance assessments by local experts, the importance hierarchy of tasks was
established to identify the most important ones (priority tasks), important tasks,
medium-important tasks and non-urgent tasks.

The proposed approach to the assessment of importance of strategic factors
for a municipality can be used in the planning of socio-economic development
of administrative units as the underlying reason for building the development
strategy.

References

The Act on Commune Self-Government of 8 March 1990, Dziennik Ustaw (Journal of Laws)
2013, pos. 594, with subsequent (in Polish).

Aguaron J., Moreno-Jiménez J.M. (2003), The Geometric Consistency Index: Approximated
Thresholds, European Journal of Operational Research, 147(1), 137-145.

Alonso J.A., Lamata M.T. (2006), Consistency in the Analytic Hierarchy Process: A New Ap-
proach, International Journal of Uncertainty, Fuzziness and Knowledge-Based Systems, 14(4),
445-459.

Chang D.-Y. (1996), Application of the Extent Analysis Method on Fuzzy AHP, European Journal
of Operational Research, 95(3), 649-655.

Csutora R., Buckley J.J. (2001), Fuzzy Hierarchical Analysis: The Lambda-Max Method, Fuzzy
Sets and Systems, 120(2), 181-195.

Franek J., Kresta A. (2014), Judgement Scales and Consistency Measure in AHP, Procedia Eco-
nomics and Finance, 12, 164-173.

Miller G.A. (1956), The Magical Number Seven Plus or Minus Two. Some Limits on Our Capacity
for Processing Information, The Psychological Review, 63, 81-97.

Saaty T.L. (1980), The Analytic Hierarchy Process. Planning, Priority Setting, Resource Alloca-
tion, McGraw-Hill, New York.

Smigielska K. (2013), Zastosowanie metody analitycznego procesu hierarchicznego do wyboru
scenariuszy rozwoju gmin powiatu miedzychodzkiego [Application of the Method of Analytic
Hierarchy Process for the Selection of Development Scenarios for Municipalities in Miedzy-
chod County], Source material, Uniwersytet Przyrodniczy w Poznaniu (in Polish).

Trzaskalik T. (2014a), Wielokryterialne wspomaganie decyzji. Przeglad metod i zastosowan [Mul-
ticriteria Decision Support. Review of Methods and Applications], Zeszyty Naukowe Politech-
niki Slaskiej. Seria: Organizacja i Zarzadzanie Vol. 1921, 239-263 (in Polish).

Trzaskalik T., ed. (2014b), Wielokryterialne wspomaganie decyzji [Multicriteria Decision Support],
PWE, Warszawa (in Polish).

Wang J.-W., Cheng C.-H., Kun-Cheng H. (2009), Fuzzy Hierarchical TOPSIS for Supplier Selec-
tion, Applied Soft Computing, 9(1), 377-386.



