Taylor & Francis
Taylor & Francis Group

JOURNAL OF CIVIL ENGINEERING AND MANAGEMENT

ISSN 1392-1541 print/ISSN 1822-3605 online
2011 Volume 17(1): 16-26
doi:10.3846/13923730.2011.554173

MULTICRITERIA VERBAL ANALYSIS OF TERRITORY PLANNING SYSTEM’S
MODELS FROM LEGISLATIVE PERSPECTIVE

Leonas Ustinovichius', Arunas Barvidas’, Andzelika Vishnevskaja’, Ilya V. Ashikhmin*

1,2,3

Department of Construction Technology and Management, Vilnius Gediminas Technical University,

Saulétekio al. 11, LT-10223 Vilnius, Lithuania
*Institute for System Analysis, Russian Academy of Sciences, Moscow, Russia
E-mail: 'leonas.ustinovicius @vgtu.lt (corresponding author)

Received 3 Apr. 2010; accepted 1 Jul. 2010

Abstract. The process of compiling the documents (plans) of territory planning is a complicated task, requiring much
time, effort, knowledge and skills. Therefore, the factors influencing territory planning should be defined and their role in
developing a general spatial concept, stating the priorities in land use, environment protection, monument preservation,
the use of forests and water, as well as in the development of residential and industrial areas, infrastructure, the regulation
of the employment of residents and the activities of natural and juridical persons, should be determined. The main princi-
ples of territory planning at state level in Lithuania, Poland and Germany are considered. The paper aims to analyse the
models of territory planning used in Lithuania, Poland and Germany and to define key criteria influencing this process in
the considered countries. The models analysed are compared using a multicriteria method of verbal analysis (UniCom-

BOS).

Keywords: territory planning, sustainable urban development, multicriteria verbal analysis, decision-making person

(DM).

1. Introduction

Territory planning at the national level is analysed as a
complex multifaceted technological process. The deci-
sions made in this process are influenced by natural, eco-
nomic, demographic, planning, technical, managerial and
other factors. Their influence is evaluated from three
major perspectives, including economic, social and envi-
ronmental aspects. The interaction of these aspects makes
the basis of the sustainable development of territories.
The conditions ensuring sustainable development should
be reflected in legal documents of territory planning.

Part 1 of the Article 3 of the territory planning law
of Lithuanian Republic states the main aims of territory
planning, which are as follows: 1. to maintain the balance
in social, economic and ecological territory development;
2. to develop healthy and harmonized environment for the
life, work and recreation of people, seeking to create
better living conditions on the whole territory of the state;
3. to form the policy of developing residential areas, in-
frastructure and other areas of human activities; 4. to
protect, rationally use and restore natural resources, as
well as natural and cultural heritage and recreational re-
sources; 5. to form the natural framework and to provide
the conditions for maintaining the sustainable develop-
ment of territories; 6. to form land plots, reserving (out-
lining) the territories for developing the infrastructure of
residential areas and other areas of activities and for vari-
ous uses of land; 7. to harmonize the interests of natural

and juridical persons and their groups, as well as the soci-
ety, municipalities and the state in using territories and
land plots for developing their activities; 8. to stimulate
the interest of investors in making investments in social
and economic development of territories. It should be
noted that all goals are equally important and should be
taken into consideration in preparing territory planning
documents. It means that social needs, landscape, geo-
graphical situation, geological conditions, the require-
ments of urban development, architecture, technical as-
pects, environment protection, land use, as well as the
rights of land owners and third persons and the require-
ments of state safety and defence should be considered
(Seimas of Lithuanian Republic 2009). Moreover, the
officially acceptable criteria and methods of evaluating
the sustainable development of the territory of Lithuania
have not been created yet. Therefore, the process of com-
piling the documents of territory planning is a complex
procedure requiring much time, effort, knowledge and
skills. The demand for monitoring processes, as men-
tioned in the Law on Territorial Planning (Seimas of
Lithuanian Republic 2009), is just a statement, since it is
not supported by any particular acts (Jakaitis et al. 2009).

Quite a few various problems should be solved in
the area of territory planning. They are associated with
the change of climate and global power engineering, de-
mographic and cultural factors, social aspect of engineer-
ing infrastructure and the lack of transport and communi-
cation services, making a challenge to our cities, towns,
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villages and their inhabitants. The plans being developed
should ensure sustainable territory development and
growth of economic development, employment and in-
vestments. This requires the creation of a complex system
of national plans’ implementation. To achieve this aim,
the evaluation criteria should be defined, and a system
capable of ensuring a comprehensive and objective analy-
sis of territory development and changes, information
collection, accumulation, storage and processing as well
as a mechanism of decision drafting and making should
be created (Jakaitis et al. 2009).

On January 8, 2008, the prime minister of Lithuania
issued a decree Nr. 7 to establish a special work group
(The decree of the Prime Minister... 2008) for solving the
problems of territory planning and urban development,
which assessed the situation and stated that:

— urban development policy has not been devel-
oped (a general plan of territory development
adopted by the Seimas (Parliament) of Lithuania
is not being fulfilled);

— there are no institutions responsible for man-
agement and implementation of sustainable de-
velopment of the considered area;

— the legislation in the field of territory planning
does not conform to the current trends of its de-
velopment and no consultations with experts are
held;

— the public interest and public infrastructure in
the field of territory planning have not been le-
gitimized;

— municipalities lack finances and legislative
mechanisms to solve the problems of territory
planning and to create public infrastructure.
They also have no rights for land using;

— the problem of training specialists in territory
planning and urban development has not been
solved.

A clear distinction should be made between legisla-
tive aspects of territory planning and preparation of plans,
thereby preventing uncontrolled, chaotic development
and helping to establish the priorities and criteria of eva-
luating this development. The forms of involving the
public in the process of territory planning should also be
defined more clearly to ensure that none of the key issues
is missed (Rudzkiené and Burinskiené 2007). To achieve
that each landowner could choose the development of the
territory on which his/her property is located, favourable
conditions of land ownership and management should be
outlined in the confirmed territory development plan. We
have already noticed that the market provides an impor-
tant but not the best regulating mechanism for solving
problems and tasks of territory planning. The demand for
power requirements of present civilizations make a key
issue for sustainable development (Mickaityté et al
2008). Private investments aimed at ensuring the effec-
tive and profitable use of the selected plot of land cannot
help to achieve the sustainable development because the
latter is aimed at harmonizing the economic development,
in turn could ensure social development based on the
effective use of natural resources, as well as maintaining
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ecological balance and providing good living conditions
for the present and future generations. (Baltic work agen-
da series 21...). People, businessmen, society and authori-
ties can act together in seeking to achieve more effective
economic development, environment protection and so-
cial welfare (Viteikiené and Zavadskas et al. 2007). The-
refore, the problems of sustainable development of terri-
tories should be solved by specialists, taking into account
the needs of the society. Determining public needs, the
opinions of all interested parties should be taken into
consideration and assessed objectively.

2. Planning systems in Lithuania, Poland and Germany

One of the key criteria, strongly influencing the achieve-
ment of political, strategic, economic and social aims, is
territory planning, usually perceived as integrated plan-
ning (Bass et. al. 1995). Prof. P. Jushkevichius defined
the current state of the problem as follows: “The quantita-
tive and qualitative development of urban planning sys-
tem in Lithuania is extremely slow, and a set of evalua-
tion criteria of this process has not been determined.”
Moreover, the trend of personified evaluation of urban
development, based on the use of subjective and objective
criteria, prevails in Lithuania (JuSkeviCius 2005; Bar-
dauskiené 2007a). The German planning system makes
an exception: the autonomous land use planning is offi-
cially recognized as landscape planning, but, at the high-
est levels, it may be converted into administrative strate-
gic programming (Kiemstedt 1993; Kavaliauskas 2008).

General territory plans of Lithuanian municipalities
make a part of the hierarchical system of strategic terri-
tory planning. Based on general plans, a vision of special
planning of a town, municipality, region or state territory
is created, taking into account the suggestions of wider
public and various institutions. Long-term priorities are
determined and strategic investment projects are outlined,
thereby ensuring the sustainability of development (Bar-
dauskiené 2007b).

To determine the effectiveness of the legislative ba-
sis of territory planning in Lithuania, it was decided to
compare it with respective processes, taking place in
Poland and Germany For this purpose, the main princi-
ples and goals of territory planning laws in these coun-
tries should be analysed, the procedures of coordination
and approval of plans as well as the control of their im-
plementation should be compared and the legal effect of
the coordinated plans and the cooperation with the com-
munity in making final decisions should be described. To
develop a model, researchers should take into account the
history of each country, the level of its development, the
needs of its population and national traditions.

The achievement of sustainable development goals
in territory planning is a complicated task. The concept of
sustainable development emphasizes the governance of a
regional planning process, where the strategic and physi-
cal planning subsystems are coordinated and balanced.
The principle of sustainable development applied to phy-
sical planning must ensure the priority of rational use of
territories and harmony between effective social-
economic development and maximal protection of natural
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resources and landscape (Kavaliauskas 2008). An effec- —
tive model for sustainable territory development should
comply with political, economic, social, cultural, institu- -
tional, technological, environmental, legal/regulatory and
educational conditions in the considered country (Kak- —

lauskas et al. 2009).

The analysis of the aims of planning and methods of
their achievement is often based on the use of decision _
support systems (Nijkamp 2007). The main features of
national-level territory planning in the considered states
are given in Table 1 (Vision and Strategies... 2000).

The initial data used for selecting the method of

analysis may be characterized as follows:
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uncertainty of the estimates of decisions concer-
ning the alternative variant of the problem;
qualitative evaluation of the decision concerning
the alternative variant of the problem;

the estimates of the alternatives based on the

analysis of each particular criterion are elicited

only from experts;

a lack of an objective measurement scale of es-
timates based on various criteria.

The factors complicating the analysis are as follows:
— uncertainty;

— planning does not yield the immediate results;

— planning is a continuous process.

Table 1. Major features of national planning in the countries considered

Country
Criterion

Germany

Lithuania

Poland

The title of the plan in
the language of a par-
ticular country

Landesplanung (planning

at the federal land level)

A general plan (of the country’s
territory)

Koncepcja Polityki Przestrzennego Zago-
spodarowania Kraju

Planning object

The whole territory of
federal lands

The territory of Lithuanian
Republic

The whole country

Customer A ministry responsible Ministry of Environment The government/The government centre of
for planning Protection the study of strategies

Approving A ministry responsible The Seimas of Lithuania The government, i.e. the Council of Minis-

institution for planning ters and respective ministers, agencies and

regional authorities

Is planning compul- | Compulsory Compulsory Compulsory if national development strat-

sory or optional? egy is elaborated

Conditions required Should be approved by Should be coordinated with re- National policy developed and presented

for approving a plan
expertise

the state Parliament

gional and special plans, if not
prepared — with regional authori-
ties; should be approved by state
institutions and the state commis-
sion of Territory Planning Control

by the state centre for the study of strate-
gies makes the basis for developing pro-
grams for particular sectors, which are
approved by the Council of Ministers

Publicity None Published in national press, two None
months for the public to get ac-
quainted, one month exposed to the
public
With whom should a | Ministries It should comply with state level The minister responsible for dwelling and

plan be coordinated?

plans and strategies and general
regional plans

urban development; regional assemblies;
other ministries

Legislative effect

Integrating effect on
planning

Restricting effect on state level
special plans, plans of national and
regional development and general
and special regional plans

There are no legal commitments to the
third countries; there is an effect on the
programmes of particular sectors and
regions; there is an indirect effect on the
local level plans

Report on plan im- None The report of the Government Not regulated
plementation submitted to Seimas
Indemnities for dam- | None Property owner or user may apply | None

age caused by plan-
ning restrictions

for indemnifying for damages

Changing of the plan

Legally possible

A new plan

Changes are not specified by the law but
may be made possible after discussing the
plans and submitting the programmes or
investigating the conflicts of interests at
the administration or community levels
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In developing a model for assessing the effective-
ness of territory planning system, the following issues
were taken into account: the object of planning; the ne-
cessity of plan development; the conditions to be satisfied
for getting approval of the developed plans; complexity
of procedures of plan coordination and approval; the
legislative effect of plans; indemnities for damages
caused by the restrictions found in the process of plan-
ning; the conditions to be satisfied for getting the ap-
proval of the developed plans; the requirement to submit
a report on the implementation of the approved plan;
managers of planning; possibilities of changing plans and
the related problems; the structure of spatial plans. These
criteria describe the system associated with compiling of
documents of territory planning from legislative perspec-
tive.

Coming into effect on 12™ December 1995, the ter-
ritory planning law of the Lithuanian Republic was there-
after changed 19 times. The table below presents data
corresponding to the regulations of the law effective up to
31" December 2009. Furthermore, by resolution No. 422
“Regarding a Concept of a New Wording of the Territory
Planning Law of the Lithuanian Republic” adopted on
31" March 2010, the Government of the Republic of
Lithuania ratified the new concept of the Law on territory
planning. If approved the new wording of the law will
affect the legal regulation of the territory planning proc-
ess as well as preparation of plans.

3. Structuring of the problem

At the stage of structuring, the decision-making person
(DM) should state the alternative’s selection problem in a
natural language in terms of the respective problem area
(Ustinovichius et al. 2009). The alternatives available for
selection should be listed, the evaluation criteria deter-
mined, and verbal scales of evaluation based on each
criterion should be defined. A set of alternatives for se-
lecting the best of them will be denoted by A.

The DM determines the characteristics of the alter-
natives to be used as the evaluation criteria. Let us denote

a set of the criteria C = {C],...,Ck},K ={l,..k} as a set

of the criteria numbers. The criteria may be both
quantitative and qualitative (verbal). The estimate of the

will be de-

evaluation

alternative ac4 based on the criterion C’

noted by C’/(a). The scale of

S/ = {Slj,sfwvsiz , },j € K , associated with a particular
J

criterion, is not specified beforehand, but formed based
on the estimates of all actual alternatives according to a

particular criterion S/ = U C/(a). In this approach,
acA
the preliminary arrangement of the estimates on the
criterion scales is not required. Various combinations of
estimates make a k-dimensional space, which is, in fact,
k
the Cartesian product of the criterion scales S = HSJ .

J=1
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Each alternative aeA corresponds to the vector estimate
(tuple) C(a) =(C'(a), CX(a)....,.C*(a), consisting of the
alternative estimates C’ (@) based on the criteria c'...C~.
Let us denote by 4 a set {C(a)lacA4} of vector estimates
of the real alternatives from the set A4. It is evident that
AcS.

Thus, at this stage of problem structuring, sets of al-
ternatives 4 and criteria C, as well as scales of criteria

S/ and vector estimates 4 are determined. The task is to
obtain a subset of the best alternatives based on the DM
preferences.

4. Formalizing the DM preferences

Let us introduce an additional space of vector estimates,
which will be required later for developing the proce-
dures of eliciting the DM preferences. Let us also extend

the scale of each criterion S/ by introducing a fictitious
estimate o’ :Qj =5/ U{mj } Then, a set of various

vector estimates, including the fictitious ones, may be
described by the Cartesian product of the new criterion

scales O = H Qj , similar to the set S = H Qj .
JjeK jeK
Let us consider a particular vector estimate xe Q and
a subset of the numbers of the criteria J=K. Let us denote
by x’ a vector estimate, whose j-th component is equal to
the j-th component of the vector estimate x, if jeJ, and is

equal to o/, if jeK\J. A vector estimate, whose all but
one values are fictitious, will be referred to as one-
criterion estimate. If two estimates are real, the vector
estimate will be referred to as a two-criterion estimate,
etc.

A description of the DM preferences is based on bi-
nary relations P and [/ defined on the set of vector
estimates Q:

(x,y)eP if x is more preferable than y,

(x,y)el if x and y are equally preferable,

and the resulting binary relationis R=PU T .

In this case, for any pair of vector estimates (x,)),
making a binary relation P or 7, the statement is valid that
if the j-th component of one of them is equal to the ficti-

tious estimate o’ , the J-th component of the other vector

estimate is also equal to ®” .

It is believed that the binary relations P, / and K
have the following properties:

P is rigorous partial order (irreflexively and
transitively),

I is equivalence (reflexively, symmetrically and
transitively),

R is quasiorder (transitively, reflexively),

PNI=0; R=PUI

In addition to the above properties, it is assumed
that the criteria are interindependent in preference.

The eliciting of preferences from decision-makers
begins with the comparison of one-criterion vector esti-
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mates. In this particular case, the estimates of the effi-
ciency of territory planning model in the considered
countries and the estimates of the alternatives based on
particular criteria should be elicited from the experts in
the considered area. The DM makes a pairwise compari-
son of the estimates on the scale of each criterion. As a
result, the estimates based on each particular criterion are
arranged in the order of the DM preferences.

Unlike other methods, where the order on the crite-
rion scale is predefined at the stage of structuring, in the
case of using the method UniComBOS, the criterion
scales are arranged, when one-criterion vector estimates
are compared. If the scale of some particular j-th criterion
has m; estimates, m;(m—1)/2 comparisons will be made
with respect to this criterion.

Then, a pairwise comparison of vector estimates of
two-, three- (and more) criteria is made. The number of the
criteria with real estimates is increased only if the problem
cannot be solved with the given number of criteria. A spe-
cial optimization procedure is used for searching for a pair
of vector estimates which will be presented to the DM. It is
based on the prediction model, allowing the judgements
given by the DM in the process of comparing the vector
estimates, to be predicted. The above optimization proce-
dure used at this stage of eliciting the DM preferences
yields pairs of vector estimates and the order of their com-
parison by a decision-making person.

The DM preferences elicited in every operation of
pairwise comparison of vector estimates (including one-
criterion estimates) are checked for agreement (consis-
tency), and an attempt is made to determine a subset of
the best alternatives. If the inconsistency of estimates is
observed, its cause is determined and eliminated. This is
made by showing the DM his/her previous estimates and
their logical consequences. The DM may indicate the
wrong answer or disagree with some intermediate result.
In the first case, the DM corrects his/her estimate. In the
second case, the hypothesis about the independence of the
criteria of preference and/or transitivity may be violated.

Therefore, the DM may require problem restructur-
ing. If any disagreement has not been found or has been
already eliminated, and a subset of the best alternatives
has been determined, this subset is presented to the DM,
and the procedure of eliciting the preferences is com-
pleted. In comparing arbitrary vector estimates, the deri-
vation of the formulas in the logic of the Ist-order predi-
cates by means of the rule of derivation — modus
ponens — is performed.

In the method UniComBOS, an individual mecha-
nism of controlling the reliability of information about the
comparisons of vector estimates is offered for each crite-
rion. The number of criteria is increased until the propor-
tion of the DM estimates, leading to disagreement, exceeds
the specified threshold value, or the set of the best alterna-
tives is determined. A large number of contradictory
judgements, exceeding the threshold value elicited from
the DM, indicates that a comparison of the vector estimates
based on the given number of criteria is too difficult for the
DM. Therefore, further increase of the criteria number will
make the information obtained unreliable.

In Fig. 1, a block-diagram of the procedure used for
structuring the problem of determining the subset of the
best alternatives and the procedure of eliciting the DM
preferences is provided.

Structuring of
the problem

v

Comparison of onecomponent vector estimates

Choosing a pair of estimates
for comparison
v
Comparing the DM estimates

v
Checking the estimates for
consistency

¥

Checking the comparability of
nondominated alternatives

v

Comparison of rdimensional vector estimates

[—

Constructing the prediction
function

v
Choosing a pair of vector estimates
of real alternatives for comparison
v
L Comparing the DM estimates J

v

Checking the estimates
for consistency

[ l—ry

Checking the comparability of
non-dominated alternatives

Assessing individual DM skills
v

r:=1+l

Fig. 1. A block-diagram of the procedure for eliciting the DM
preferences

5. The analysis of the models based on the use of a
verbal decision support system

The problem of comparing the models of territory plan-
ning is referred to the class of non-structured problems
with qualitative variables. Since the essential characteris-
tics of such problems are qualitative, they can hardly be
used in the analysis. On the other hand, the quantitative
models are not sufficiently reliable.

Non-structured problems have the following common
characteristics. They are unique decision-making prob-
lems, i.e. every time a decision-maker is faced with an
unknown problem or the one having new features com-
pared to the previously considered case. These problems
are associated with uncertainty of the alternatives to be
evaluated, caused by the lack of information for making a
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decision. The evaluation of the alternatives is of qualitative
nature, being usually expressed verbally (in statements).
Very often, experts cannot measure qualitative variables
against the absolute scale, where quality does not depend
on the alternatives (Ustinovichius 2004; Ustinovichius et
al. 2008a, b, 2007, 2009). When the uncertainty is high,
experts can only compare the alternatives qualitatively,
based on particular criteria. First, experts use the extended
verbal evaluation, and then make the comparisons in terms
of *better-worse’; ‘nearly equal’.

Verbal methods of decision-making include the fol-
lowing issues (Korhonen ef al. 1997; Larichev 1992; Furems
and Gnedenko 1992; Larichev and Moshkovitch 1996):

— qualitative measurements allowing adequate de-

scription of an unstructured problem;

— formulation of final decision making rules ac-
cording to data processing principles of humans
allowing us to explain the methods psychologi-
cally;

— the procedures used to screen the conflicting data,
ensuring the reliability of the information obtained
and allowing the DM to formulate final rules.

The suggested method is required for arranging a
number of alternatives according to the DM preferences.
First, the preferences are stated based on qualitative pa-
rameters and then a logical scheme for comparing the al-
ternatives is developed. The criteria are considered against
the scales, with the estimates expressed verbally by state-
ments. A survey may be conducted to elicit the DM prefer-
ences and to eliminate the dependence of the criteria.

Some special procedures are suggested to identify
and eliminate the criteria dependence, which could make
the use of the obtained information more effective. The
problem is solved by applying the verbal analysis of terri-
tory planning systems. To develop the effective model of
territory planning, a decision-making matrix is con-
structed (Table 2), where evaluation criteria are formed
and the alternatives are analysed. For this purpose, the
data given in the table are used and a verbal decision
making system UniComBOS (Unit COMparison for the
Best Object Selection) (Ashikhmin et al. 2003) (Fig. 2)
taken from the Internet http://iva.isa.ru, is applied.

Table 2. The original decision-making matrix
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6. DM survey procedure and decision-making

Fig. 3 presents a block-diagram of a dialogue with the
DM. When the data are entered, a survey of the DM is
conducted by asking him/her some particular questions.
This procedure is aimed at pairwise comparison of the
available alternatives.

Some comments on the elements of the diagram are
given below:

Comparing the estimates based on one criterion.
Pair wise comparison of estimates based on a particular
criterion.

Inconsistency. The consistency of the DM prefe-
rences is checked.

Eliminating inconsistency. It is the dialogue be-
tween the DM and a system aimed at identifying the
wrong answer or contradictory DM estimates and their
elimination.

Are all estimates compared? 1t is checked if the es-
timates correspond to DM evaluation based on all par-
ticular criteria.

Creating the prediction function. The system of lin-
ear inequalities is solved and the prediction function is
chosen.

Choosing the vector estimates a',b'€ A of the al-
ternatives for comparison. Pairs of vector values
a',b' € A, are chosen, so that the vector a’ has the high-
est possible value of the prediction function P(a' ),while
vector 4" has the highest possible value of the prediction
function P(4") among the alternatives remained. Besides
and &' and ' cannot be compared based on the avail-
able information at this stage.

Searching for another question based on not more
than & criteria for comparing a' and 4'. A pair of vec-
tors is sought whose comparison (based only on some
DM estimates) will allow the vectors’ estimates o’ and
b" to be compared. If in comparing a particular pair of-
vectors an estimate is obtained, which along with the
estimates of other pairs of the set does not allow &' and
b' to be compared, another set of vector pairs should be

Compulsory | Publicity | Approving Plan Legislative | Indemnities | Report on | Changing | Requirement | System
or optional institution | coordination | effect for damages | planim- | of the plan | for approval |of spatial
planning? plementa- planning

native tion
Lithuania |Compulsory | Time- | Seimas It should Restricting |May be The report |A new plan|Should be Centra-
con- agree with  |effecton  |required of the coordinated |lized
suming other plans  |construc- govern- with regional
process tion ment to and special
Seimas plans
Germany |Compulsory | None Respective |In the Integrating None None Regulated [Should be Decen-
ministry  |responsible |effect on by law approved by |tralized
ministry planning the state
Parliament
Poland Optional None Council of |In the respec-|No direct |None Not regu- |Not speci- |Should be Centra-
Ministries |tive ministry |effect lated fied by law |approved by |lized
the state
centre
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Connect Problem Estimates Service Help

EIEIE]

| Objects | Criteria | Esti

table | C
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Alternatives obligatory plan .. ‘ publicity \apprnving instituﬂcoordinailng pro...| legislative influe...| indemnity for da...| reportonimple... ‘ plan alterations |prerequisites for ../spatial planning ...
Lithuania Obligatory Long-lasting Seimas (the Par... Commensurate ... The binding effe... Title apply for in... /Government'sr.. Anew plan Coordination wh... Centrally
Germany Obligatory Absent Responsible mi... Ministries The hinding effe... Absent Absent By law Approval ofthe |, Decentralized
Poland Mot abligatory Absent Government, i.e.... Ministries Absence of direc... Absent Mot established  Not stated byth... Approval ofthe .. Centrally

Fig. 2. The original matrix of decision-making

Comparing the estimates
based on on criterion

Eliminating
inconsistency

.

Are all estimates
compered?

Creating the prediction function. Choosing the vector
estimates a',b’ € 4 for comparison

v

Searching for another question concerning not
more than f criteria for comparing 4’ and b’

Yes

Comparing vector
estimates

Yes

Eliminating
inconsistency

y
incomparable
non-dominated
alternatyves?

Is the question

found?

<max 1
are there few
inconsistent

Fig. 3. A flow diagram of DM survey

sought. In fact, it may share vector pairs with the earlier
generated set. A survey begins with the comparison of the
pairs of vector estimates having the slightest difference in
the prediction function values. Then it moves towards a
comparison of the pairs of vector estimates with the high-
est difference in the prediction function values.

Is the question found? If the next question has not
been found in the procedures performed, the number of
the criteria used for comparing the vectors is increased.

Are there few inconsistent estimates? At this stage,
it is determined if it was easy for the DM to provide the

estimates. If the estimates (~ 10%) are inconsistent, the
conclusion is made that the evaluation of vectors, differ-

ing in k criteria, presents difficulties for the DM, and if
the questions become more complicated, the information
obtained will be unreliable.

Comparing vector estimates. The DM compares
pairs of vectors, and the provided estimates show his/her
preferences.

Are there any incomparable non-dominated alterna-
tives? To answer this question, it is not necessary to com-
pare all available pairs of alternatives. It is sufficient to
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show that the alternatives chosen are preferable, and there
are no preferable variants among the remaining ones. This
approach implies that, at the beginning when the informa-
tion about preferences is lacking, all the alternatives are
chosen, and this set is getting smaller, when the DM pref-
erences are becoming clear. The suggested procedure al-
lows the above set to be reduced as much as possible, tak-
ing into account the restricted number of criteria used in
comparison. Further reduction of the set of non-dominated
alternatives is hardly possible if the alternatives are equiva-
lent or cannot be compared without asking the DM more
complicated questions.

The presented system is organized as follows:

1. The questions involving a larger number of crite-
ria are not asked until all possibilities of comparing the
vectors a and b based on a smaller number of criteria
are exhausted.

2. When an estimate is elicited from the DM, all his
/her estimates are checked for consistency. The inconsis-
tency identified is eliminated in the dialogue with the DM.

3. The selection of the questions to the DM is aimed
at obtaining a subset of the best alternatives (based on the
smallest number of questions) in a short time, avoiding
the comparison of the alternatives, not included in the
subset considered.

The number of questions, which the DM should an-
swer to show his/her priorities, is decreased by using the
model of priorities’ predictions.

spatial planning
structure

prerequisites for
approval

/al of the land Decentralized

nent
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Based on the DM comparative evaluation of vectors,
a prediction function is constructed in the model, which
interpolates the DM priorities on vectors’ estimates not
compared by him/her directly. In this way, the estimates
obtained in the comparison may be predicted. The above
information is then used for selecting pairs of vectors
provided to the DM. These pairs are chosen so that their
comparison could help to compare vectors’ estimates of
real alternatives.

The algorithm of the program allows the DM to
choose one of the four estimates (Fig. 4):

— The first alternative is more preferable than the

second one;

— Both alternatives are equally preferable;

— The first alternative is less preferable than the

second one;

— Do not know.

When the DM determines which estimate is more
significant, the program chooses the estimates of the al-
ternatives based on two or three criteria and makes their
combinations.

When the DM evaluation is completed, the program
provides the table of intermediate estimates, with the esti-
mates of particular alternatives shown by different colours
(more preferable alternatives are given in green colour,
while less preferable variants are painted blue) (Fig. 5).

When the DM answers all the questions and chooses
the best alternative, the program provides the table of the
results obtained (Fig. 6).

(@ First alternative is more prefereable than second
' Both alternatives are equally preferable
[ First alternative is less prefereable than second

' Don't know

Approval of the
Gaovernment Centre far

Centrally §

Answer

Unit
Unit

is preferable to
is indifferent to

Unit

Unitis in unknown relation withUnit
Unit was not compared with Unit

Fig. 4. A query for comparing the criteria based on the estimates of alternatives

prerequisites for approval

Approval of the land parllament

App of the Centre for Studies

spatial planning structure

Decentralized

Centrally

QObligatory

bligatory plan making publicity
bsent

Long-lasting

egislative influence

bsence of direct legal obligations to third parties

The binding effect for planning

indernnity for damages caused by planning restrictions

Ahsent

itle apply for indemnity

Fig. 5. The table of intermediate survey results
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Explain
Change

Dialog based explantion

Fig. 6. The results obtained by comparing the estimates of alternatives

obligatory plan_ publicity approving
making institution

coordinating
procedures

ﬁm

legislative influenceindemnity for

report on plan alterations  prerequisites for _ spatial planning

damages caused approval structure

Germany Obligatory Absent Responsible

ministry.

Ministries.
Poland

t:wawrvplan
aking

Obligatory

iNot obligatory

Not obligatory

The binding efiect_Absent
for planning

Absence of direct A
legal abligations to

Absent By law Approval of the land Decentralized

parliament

Absent Notestablished  Not stated by the
law

pproving insttutionlegisiative influence report on plan alterations  prerequisies for

approval

spatial planning
structure.

Responsible ministry The binding effect for Absent Bylaw Approval of the land
o planning pariament

Not stated by the

Decentralized

Centrally

Fig. 7. The program’s explanation of the use of particular criteria and estimates for choosing the best alternative

Unlike the methods used for operational research,
the methods of decision making are oriented to modelling
the subjective DM approach to the problem being solved.
Therefore, the assessment of possibilities and limitations
of human information processing system (Ustinovicius
and Zavadskas 2004) is of great importance for decision
making as a branch of research. When the calculations
are made in the DM decision support system, the analysis
of the explanations about the use of criteria and estimates
for determining the best alternative may be performed
with the help of UniComBOS (Fig. 7). At the next stage
of investigation, the influence of the criteria used on the
system of territory planning will be determined.

7. Conclusions

1. Based on the study of the literature on the prob-
lem, key criteria were identified for the analysis of effec-
tiveness of territory planning models in three countries.
The analysis has shown that Lithuanian policy of territory
planning is less effective than that pursued in other coun-
tries. Therefore, more detailed calculations should be
made and the criteria, their interrelationship and influence
on the effectiveness of territory planning system should
be determined to increase it.

2. It has been shown that territory planning system
in Lithuania is

— ineffective;

— inflexible;

centralized;

based on time consuming procedures of plan-
ning;

besides, the functions of the institutions engaged
in territory planning are duplicated.

3. DSS UniComBOS is designed to solve discrete
multi-criteria choice problems based on DM preferences.
The validity of the procedure implemented in the consid-
ered system for preference elicitation has been proved by
psychological studies. The rule of combining the relations
has good resolution, thereby allowing the users to choose
the best alternative in most cases. Qualitative information
on preferences of each decision maker helps to achieve
consistency of their estimates.
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TERITORIJU PLANAVIMO SISTEMOS MODELIU DAUGIATIKSLE VERBALINE ANALIZE TEISINIU

ASPEKTU

L. Ustinovichius, A. Barvidas, A. Vishnevskaja, I. V. Ashikhmin

Santrauka

Teritorijy planavimo dokumenty (plany) rengimo procesas Siuo metu yra sudétinga, daug laiko, pastangy, Ziniy bei
igiidziy reikalaujancia procediira. Todél svarbu nustatyti veiksnius, darancius itaka teritorijy planavimo procesui, iSanali-
zuoti minéty veiksniy svarbg teritorijy vystymo bendrajai erdvinei koncepcijai, Zemés naudojimo prioritetams, aplinko-
saugai, paminklosaugai, Zemeés, misky ir vandens naudmenoms, gyvenamosioms bei gamybinéms teritorijoms, infrastruk-
taros sistemos formavimui, gyventojy uzimtumo reguliavimui fiziniy ir juridiniy asmeny veikloje. Nagrin¢jami Lietuvos,
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Lenkijos ir Vokietijos nacionalinio lygmens teritoriju planavimo principai. Straipsnio uzdavinys — atlikti teritorijy
planavimo sistemos modeliy Lietuvoje, Lenkijoje ir Vokietijoje analiz¢ bei nustatyti pagrindinius efektyvumo rodiklius,
darancius jtaka teritorijy planavimo procesams minétose Salyse. Modeliai lyginami taikant daugiatiksli verbalinj metoda
(sistemoje UniComBOS).

Reik§miniai Zodziai: teritorijuy planavimas, darni urbanistin¢ plétra, daugiatikslé verbaliné analizeé, sprendimg priimantis
asmuo (SPA).
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