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Abstract

The population of East African nations has been shifting toward an urban lifestyle. The fast urbanization that occurred without
a solid economic foundation to support it, which led to the development of informal urban settlements on the outskirts of cities,
foretells enormous challenges. In order to improve the quality of life and general well-being of city dwellers, urban planning
aims to organize the use of land and other physical resources for the benefit of the general public. In Ethiopia, the hardest and
most difficult part of creating an urban plan is putting it into action. Waste of time, money, and human resources all crucial for
the process of creating plans are among the issues that arise from inadequate urban implementation. In order to investigate
urban planning implementation practices for city beautification, this study concentrated on creating AHP models using Super
Decisions v3: In order to accomplish the goal, a pairwise comparison questionnaire survey was used to gather the data. This
study's data analysis was carried out utilizing the Super Decisions software v3 package. According to the study's findings, the
most crucial urban planning practices were flood risk management, maintenance of facilities, access to community resources,
green networks and open spaces, urban mobility plans, monumental architecture, and urban transportation utilities. On the
other hand, the least significant urban planning practices were found to include solid waste management, tourism, green
spaces, education and health, housing policy, and cultural heritage protection.

Keywords

AHP, Urban Planning, Urban Planning Practices, Super Decisions, City Beautification

“Corresponding author: girmaygetawa@gmail.com (Girmay Getawa Ayalew)
Received: 13 June 2025; Accepted: 7 July 2025; Published: 31 July 2025

@ Copyright: © The Author(s), 2025. Published by Science Publishing Group. This is an Open Access article, distributed
@ under the terms of the Creative Commons Attribution 4.0 License (http://creativecommons.org/licenses/by/4.0/), which

permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.



http://www.sciencepg.com/journal/urp
http://www.sciencepg.com/journal/242/archive/2421003
http://www.sciencepg.com/
http://orcid.org/0000-0002-0338-771X
http://orcid.org/0000-0002-2429-5734
https://orcid.org/0000-0003-3817-3794
https://orcid.org/0009-0000-6177-9802

Urban and Regional Planning

http://www.sciencepg.com/journal/urp

1. Introduction

Background of the Study

By 2050, 58% of people in Africa are expected to live in
cities, making it one of the world's fastest-urbanizing areas [1].
According to [2], the African continent's urban reality cannot
support the continent's population increase and territorial
expansion, poverty, environmental deterioration, and the
informality of a large percentage of urban activity. The
number of people living in African cities has increased sig-
nificantly, reaching 400 million, or 40% of the continent's
overall population [2]. Despite being the least urbanized
sub-region in the globe, Eastern Africa is by far the most
quickly urbanizing region in the world, with an average an-
nual urban growth of 5.35% predicted for the 2010-2020
decade [1].

A study showed how the population of East African na-
tions has shifted toward an urban character [3]. This demo-
graphic transition foreshadows enormous issues because of
the fast urbanization that happened without a solid economic
foundation, which led to the development of informal urban
settlements on the outskirts of cities. Due to the continent's
previous colonial background, the majority of African na-
tions have adopted Western urban planning practices [4].

Asignificant amount of land is needed for housing, services,
public areas, and circulation in order to support livable urban
development in any urbanization process. Every urban activ-
ity requires a large-scale urban land allocation, which calls for
the creation and execution of an appropriate and
well-managed urban structure plan. Between 2010 and 2050,
Ethiopia's urban population is expected to expand by 41.9
million people. Relatively small communities with fewer than
500,000 residents are home to over half of urban people [2].

Because Ethiopian cities and towns are becoming more and
more urbanized, urban planning is essential to meeting the
needs of diverse populations and resolving the urgent issues
facing these communities. The sensible, livable, and inclusive
development of urban areas for a better urban living is
achieved through urban planning.

Urban planning is a design and regulation of space uses
that focuses on the physical form, economic functions, and
social impacts of the urban environment as well as the lo-
cation of various activities within it. It is a strategy to or-
ganize the use of land and other physical resources for the
public interest with the goal of improving the quality of life
and well-being of people living in cities [5]. Ethiopia has a
brief history of urban planning, despite its lengthy history
of urbanization [6]. During the Italian era, the first urban
plan was created for Addis Ababa, the capital city. Up until
recently, Ethiopia's primary urban planning method was the
master planning approach [2]. According to [7] creating a
municipal master plan include estimating future population,
socioeconomic, and infrastructure needs as well as planning
land use for future development to guarantee that the re-
quired amenities are available when the development oc-
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curs.

Ethiopia has nearly 60 years of experience in creating
plans, with varying levels of government attention [8]. De-
spite having 60 years of experience in urban planning, its
services are provided in a disorganized and fragmented way.
Rapid population growth and the growing need for infra-
structure and other resources in urban areas prompted con-
sideration of the state of the city master plan, its obstacles,
potential solutions to these obstacles, and the creation of a
framework for its successful execution [11].

One of the towns in Ethiopia seeing a dramatic increase
in population due to rural-urban migration is Woldia. the
demographic shift that led to the development of unofficial
communities and inadequate social infrastructure. The mu-
nicipality has had to deal with unsafe pedestrian routes, a
lack of public areas, the disappearance of green spaces and
open spaces, inadequate urban agriculture, and the misuse
of urban territory by illegal settlements. The community is
clearly characterized by irregular utility layouts in every
direction. Despite this, the city's infrastructure and public
services are situated outside of established conventions and
legal contexts. the lack of official planning regulations, the
inability to access infrastructure, and the unsuitability of
the area for habitation in terms of ecology [9]. This has a
big impact on beatification and city development. However,
there are currently no thorough assessments of how the city
master plan is being implemented and how it affects urban
residents' quality of life. The town's sustainable develop-
ment is hampered by these issues, hence a compressive city
master plan is required to close the gap by looking at sus-
tainable urban planning techniques [10]. Furthermore, ur-
ban planning should be based on the town's spatial expan-
sion and population increase as well as the consequences
these factors have on poverty, inequality, environmental
degradation, and urban insecurity. Thus, using Super Deci-
sions v3, the study concentrated on developing AHP mod-
els to examine urban planning practices for city beautifica-
tion programs.

The remainder of the document is organized as follows:
The historical perspective of urban planning practice is pre-
sented in Section 2, and Section 3 explains how to use Super
Decision V3 to construct AHP Models. In Section 4, data
analysis and findings are presented along with some talks
about the practice of urban planning. The key findings are
discussed in Section 5. Lastly, Section 6 presents general
conclusions and reflections.

2. Urban Planning in a Historical
Perspective

The art and science of coordinating land uses, preparing
construction sites, and creating communication channels in
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order to preserve both environmental aesthetics and eco-
nomic efficiency is another definition of urban planning. [11]
believes that urban planning serves as a roadmap for a town
or city's physical development and that its main goal is to
provide social and economic well-being for everybody. Ad-
ditionally, he clarified that urban planning is the systematic
arrangement of towns or their portion to guarantee effective
and fair socioeconomic functioning and to create an atmos-
phere that is aesthetically pleasing [5].

Urban planning has a long history dating back to the
dawn of human civilization [12], although there have been
differences in its forms, standards, and quality across time
[13]. Urban planning was originally associated with archi-
tectural and public health engineering, and it was consid-
ered a physical plan that focused primarily on the layout
and physical structure of a town or city in antiquity [12].
The welfare of inhabitants in terms of housing, health, social
and physical services, and general human comfort is typi-
cally the focus of comprehensive urban planning [3]. Three
approaches to urban planning are used in the modern world:
short-term city-wide plans that include the local develop-
ment plan, medium-term city-wide plans that primarily
consist of strategic/integrated development plans, and
long-term city-wide plans (master plan, development plan,
structure plan, etc.) [14].

2.1. Urban Planning Implementation Practices
for City Beautification Program

City development should be viewed as a primary goal of
urban physical planning, rather than the main focus of urban
planning [15]. A city's physical look is the primary criterion
used to assess its standard of living, and this is true for both
developed and developing countries.

2.2. Sustainability

A long-term strategy to addressing current demands with-
out sacrificing the ability of future generations, sustainable
development ensures a balance between social well-being,
environmental preservation, and economic progress [16].

Economic Development: The goal of implementing the
master plan is to encourage a robust and diverse local econ-
omy that is less reliant on any one sector or industry.

Environmental management: Natural resources, including
forests, rivers, and wetlands, are being preserved and im-
proved with the goal of creating a green network that links
these natural areas to encourage ecological resilience and
wildlife movement, as well as to encourage physical activity
and enhance the quality of life for locals [17].

Social Development: A well-designed master plan seeks to
reduce urban sprawl and identify ways to accommodate the
city's growing population in order to produce a sustainable,
livable, and linked urban environment for the development
of municipal beautification programs [18].
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Urban Governance: is the method by which stakeholders
and the government choose how to organize, fund, and run
urban areas.

2.3. Conservation

According to physical laws, conservation is the preserva-
tion, effective use, or conservation of different quantities.

Preservation of Cultural Heritage: The actions done to
prolong the life of cultural heritage while bolstering the
transmission of its important legacy messages and values are
referred to as preservation or conservation.

Monumental Architecture: Large man-made earthen or
stone constructions that serve as public facilities or gathering
places rather than typical private homes are known as mon-
umental architecture.

Forest and soil management: The process of preserving a
forested region is known as forest management. It frequently
entails assessing the flora, trees, and soil in a forest ecosys-
tem. [19].

Air quality management: All of the actions a regulatory
body takes to assist shield the environment and public health
from the damaging impacts of air pollution are together re-
ferred to as air quality management.

2.4. Investment Themes

An asset or object purchased with the intention of earning
income or appreciation is called an investment.

Land: One of the most significant factors influencing how
humanity's physical environment is shaped is land [20].

Housing: The construction and designated use of homes or
structures, either alone or collectively, for the purpose of
shelter is referred to as housing, or more broadly, living
spaces.

Energy: The quantitative attribute known as energy is
transmitted to a body or physical system and is evident in the
production of heat and light as well as in the performance of
work [21].

Urban transport utilities: The movement of people and
goods within urban regions is referred to as urban transport.
It is the network of several modes of transportation that
move people and goods around a city and the nearby sub-
urbs.

Tourism: Travel for pleasure and the business of arranging
and facilitating it are both considered forms of tourism.

2.5. Green Infrastructure

A systematic approach to land conservation, green infra-
structure addresses the social and ecological effects of open
space fragmentation and consumption [22].

Green Network and Open Space: Natural, semi-natural,
and man-made open spaces are combined to form an inter-
connected network that promotes physical activity and im-
proves accessibility within communities.
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Green Spaces: The campaign highlighted how crucial parks,
gardens, and green areas are to the urban environment [22].

Recreation and Open Space: Recreation includes both in-
door and outdoor activities that take place in open spaces.
The main criteria are that the activity must be useful in some
way, either by stimulating, rejuvenating, or relaxing the body,
mind, or both [23].

2.6. Transportation, and Accessibility

Because accessibility is a user-chosen factor, it can be
used to assess how transportation policy and infrastructure
investments affect regional growth.

Urban Planning: In order to combat the disorganized and
frequently unplanned growth of cities, the movement sought
comprehensive urban planning. This covered street designs,
zoning laws, and the establishment of open places for leisure.

Urban Mobility Plan: [24] states that an urban mobility
plan is a planning tool used to specify the strategies that will
govern urban mobility in the years to come.

Urban expansion: The act of physically extending the ge-
ographic footprints of towns, cities, and metropolitan areas
into the surrounding countryside and covering nearby villag-
es is known as urban expansion, according to [25].

Roads: Vehicle and pedestrian traffic are the main uses for
which roads are designed and constructed. Environmental
factors and storm drainage are important concerns. Controls
for erosion and sedimentation are designed to avoid negative
consequences.

Bridges: A bridge is a construction designed to cross a
physical barrier without obstructing traffic below. It is de-
signed to allow passage over the obstacle, which is typically
something that would be impossible or very difficult to cross
otherwise.

Parking spaces: A paved or unpaved area set aside for
parking is known as a parking space, parking place, or park-
ing spot. It may be on a public street, in a parking lot, or in a
garage.

2.7. Social Wellbeing

Self-perception has been used to characterize wellbeing.
The most common term for this is "subjective wellbeing.”
According to this viewpoint, wellbeing is typically seen as
something that occurs inside a person [26].

Access to community resources: ‘Community resources'
encompasses a broad range of items that could be beneficial
to the community. As long as it helps or serves the people in
the neighborhood, this may be anything.

Standard of Living: Standard of living, which is typically
referred to a community or place rather than a person, is the
amount of money, comforts, and services that are available.

Education and health: Health and education are intimately
related. Individuals who have lifetime access to high-quality
education typically maintain better health than those who do
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not. One significant social factor of health is thought to be
education.

Economic security: The state of having a steady income or
other resources to sustain a standard of living both now and in
the foreseeable future is known as economic or financial
security.

Food and nutrition: Fuel comes from food and nourishment,
which gives our bodies energy. Every day, we must replenish
the nutrients in our bodies.

2.8. Design and Construction

The building process includes two distinct but connected
steps: design and construction. The process of describing a
new facility through intricate blueprints and specifications is
called design.

Housing Policy: In order to prevent segregation in urban
areas, housing policy seeks to accommaodate various housing
needs while upholding the idea of social and urban diversity.

Green Technology and buildings: Green technology,
sometimes referred to as sustainable technology, considers
both an item's immediate and long-term effects on the envi-
ronment.

Maintenance of facility: Create a thorough maintenance
schedule to guarantee that the areas that have been beautified
stay tidy and appealing over time.

2.9. Water, and Waste Management

Water resource management: is the process of organizing,
creating, and overseeing water resources for all water pur-
poses, taking into account both water quantity and quality.

Flood risk management: is a more general word that en-
compasses risk assessments, flood catastrophe preparation,
and mitigation.

Sewage management and drainage system: Drainage sys-
tems are in place to remove surplus water from development,
including runoff from various sources, floodwater, and rain-
fall.

Solid Waste management: is the procedure for gathering,
handling, and getting rid of solid waste that has been thrown
away because it has reached the end of its useful life. It seeks
to stop or lessen the negative effects of solid waste on the
environment and human health [18].

3. Study Methodology

3.1. Description of the Study Area

The town of Woldia, located in Ethiopia's Amhara Regional
State, serves as the capital of the North Wollo Zone. This
settlement is situated in the Amhara Region, north of Dessie
and southeast of Lalibela. It is 2112 meters above sea level. Its
precise coordinates are 39<41' 0" East longitude and 11 °50'
0" North height... Ethiopia's capital, Addis Ababa, is 521
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kilometers away, and the Amhara National Regional State's

seat, Bahir Dar, is 354 kilometers away.
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Figure 1. Map of the study area, Source, (Google Map).

3.2. Research Approach

The complete study's planning and execution to accomplish
the research goal is covered by the research approach. To
gather data for the study's goal, a multi-method approach
would be used, including both quantitative and qualitative
research. Topic selection and problem identification were the
first steps used to accomplish the study's goal, and they were
bolstered by an unstructured literature review. Questionnaires
are created and sent to the Woldia City municipality after the
study area has been determined. Conceptual and contextual
literature evaluations are conducted to gain a thorough grasp
of the research issue. Results and debates are then presented in
order to reach a conclusion and provide suggestions based on
the findings.

3.3. Population

The set or collection of all the units to whom the research
findings are to be applied is referred to as the population [27].
Municipalities, urban planners, service providers, housing and
urban infrastructure workers, illegal construction workers,
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policy makers, academicians, and researchers, as well as
citizens, financial suppliers and investors, local administra-
tions, city councils, and sub-city and Keble level administra-
tions, were all considered study participants. This is due to the
fact that the chosen respondents are familiar with the study's
goals.

3.4. Experts Panel Selection and Sampling
Technique

There are various ways to choose the panel of experts; the
Experts Panel in MCDM methods is a consensus-based
method used in this study. However, fifteen decision special-
ists were chosen for this study based on their expertise, ex-
perience, talent, and personal connections. Additionally, the
chosen choice experts participated in a series of in-person
interviews and targeted group discussions to express their
thoughts and opinions. A pairwise comparison matrix can
then be used to construct the super decision model. To guar-
antee that the professionals who were invited were knowl-
edgeable about the super decision v3 software packages ap-
plied methodology. Additionally, in order to rank the value of
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the city beautification initiative, a series of in-person inter-
views were done with each representative panel of decision
experts. Purposive sampling was chosen for this study be-
cause it enables the selection of respondents whose experi-
ence permits based on the information that is currently
available.

3.5. Data Collection Methods

Both primary and secondary sources of data were taken into
consideration in order to meet the study's goal.

3.5.1. Primary Data Collection

Initially, this study used a questionnaire survey, document
examination, and observation to gather data from primary
sources. This study's questionnaire survey was created and
assessed using a 9-point Likert scale to gauge decision ex-
perts' opinions. Super Decisions v3 and Microsoft Excel were
utilized as statistical analysis tools.

3.5.2. Secondary Data Collection

In the next part, to complement these primary sources,
secondary source of data was used including annual reports of
the municipality on urban plan of the town. The method of
data collection were extracted according to what was men-
tioned in the previous studies that are suitable for carrying out
the current study and was defined in the literature to answer
the research question. The basic information related to city
master plan execution would identify through literature re-
view and document analysis.

The following section utilizes secondary sources of in-
formation, such as the municipality's annual reports on the
town's urban plan, to supplement these primary sources.
According to what was said in earlier research that is ap-
propriate for conducting the current study and was defined in
the literature to address the research issue, the data collec-
tion method was taken from the literature. Through docu-
ment analysis and literature investigation, the fundamental
details pertaining to the implementation of the city master

plan will be found.

3.6. Data Analysis

Super Decisions need essentially the same processes to get
a choice as the AHP approach. The following is a summary of
these steps:

1). Construct a decision model: Divide the choice into a
hierarchy of objectives, standards, and substandards.
Determine the criteria's priorities: To determine the
weights of the criteria, their relative importance to the
intended purpose is evaluated pairwise. Next, we ex-
amine the judgments to make sure there is an acceptable
degree of consistency in terms of proportionality and
transitivity. This is known as consistency checking.
Determine the subcriteria's priorities: Determine the
subcriteria's priorities (preferences) in relation to each
criterion (using a similar procedure as the preceding
step, that is, comparing the subcriteria pairwise with
regard to each criterion). Verify the consistency and
make any necessary adjustments.

Reaching a final decision: A choice can be made in light
of the findings.

2).

3).

4).

4. Numerical Data Analysis

4.1. Demographic Analysis

Table 1 provides a summary of the attributes of the survey
participants. Project managers made up 26.67% of the work-
force, followed by civil engineers (33.33%), surveyors
(20.00%), and lead engineers (20.00%), as seen in Table 1.
According to the respondents' educational background,
46.67% had an MSc or above, and 53.33% had a bachelor's
degree. With respect to job experience, 40.00% of respond-
ents have between 11 and 15 years of experience, and 60.00%
have between 5 and 10 years. Table 1 provides a brief de-
scription of the material that the expert panel gave.

Table 1. The expert panel’s background descriptions.

. No. of Re- Percentage
Category Profile spondents (%)
. Bachelor Degree 8 53.33%
Education level
MSc. and above 7 46.67%
5-10 years 9 60.00%
Work experience
P 10-15 years 6 40.00%

103

. No. of Re- Percentage
Category  Profile spondents (%)
Project Manager 4 26.67%
Work Civil Engineer 5 33.33%
Position  syrveyor 3 20.00%
Lead Engineer 3 20.00%
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4.2. Developing a Model

Creating a hierarchical model for the choice is the first
stage in an AHP analysis. Creating a hierarchical model for
the choice is the first stage in an AHP analysis. A screen with
an information panel on the left and a blank screen panel on
the right-the model section-is displayed when the software
first launches. This is where you construct a decision hierar-
chy. To construct the model, follow these steps: Press the [&3]
button located directly above the "information panel” label in
the upper left corner of the screen. Halfway through the in-
formation panel section, the message "Creating new cluster"
would show up.

According to Super Decisions terminology, every level of
the hierarchy is regarded as a cluster. Unlike earlier software
versions, Super Decisions v3 distributes the cluster from left
to right (tree view) instead of top down. Click "Add more"

after giving the first cluster the name "Goal." For every cluster,
repeat these steps. Three clusters or groupings for the Goal,
Criteria, and sub-criteria must be created. To complete the
cluster building procedure, click “"Save" after creating the
final cluster ("Sub-criteria™). To keep everything organized,
you can pick any cluster and move it about on the empty
screen.

Use the "Add more" option to add nodes to a cluster until
the final node is added, and then select "Save." Within the
cluster goal, we have established a node named "Urban
Planning Practice.” To establish the nodes "sustainability,
conservation, investment themes, green infrastructure,
transportation, and, accessibility, social wellbeing, design and
construction, water, and waste management" within the clus-
ter criteria, we will then repeat this process. Lastly, as illus-
trated in Figure 2, we will construct the matching nodes
within the cluster sub criterion.

o 0 Main Network: Urban Plan.sdmod: ratings //
N ;-

Information Panel

Ratings

Net: 0
Node:
Cluster:

Goal m

Urban Planning Practice m‘

Attachments

Model Structure
Create/Edit Details

Show Priorities
Make/Show Connections

Add Node...

B

Criteria

2] O+

Conservation

aE’

Design and Construction E

Sub-criteria

RnE /]0[+]

Green infrastructure

~
Access to community res: m

Investment themes

] U]

v

B

Air quality management m‘

Add Node...

O]
Economic Development m .
B Add Node...

Bridges

Figure 2. Node connections for “Urban Planning Practice”.

The goal node (in our example, "Urban Planning Practice")
is located in the leftmost cluster, "GOAL," which makes up
the first level of the hierarchy. The specific criteria nodes to be
used are located in the second level (cluster "Criteria™), and
the sub criteria nodes to be evaluated are found in the third
level (cluster "sub criteria™).

Connecting the nodes is the next stage in building the
model with Super Decisions. Moving from left to right makes
this task easier. The objective node ("Urban Planning Prac-
tice") in the model can be selected (clicked) with the mouse. A
dialog box will then emerge after selecting the "make/show
connections” button in the information panel. Figure 2 illus-

trates how to use the cursor to pick all criteria nodes to which
you wish to attach the "Urban Planning Practice" node.

To make sure it was correctly selected, click outside the
selection area (that is, in the blank space just beneath the
"Urban Planning Practice" checked option) after ticking the
box for the final node to be connected. All of the checkmarks
will have the same appearance as in Figure 3 if this is done.
You can exit this window by selecting the "make/show con-
nections" option once you have made all the connections you
want. The following observations should be kept in mind
when making the connections:
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Figure 3. The node “Urban planning implementation practice” connected to each criterion.
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)
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v

Add Node...

Figure 4. Final hierarchy for “Urban Planning Practice”.

Note that you must press the third button (€3] from left to
right on the top horizontal bar above "information panel™ in
order to see the connections that have been formed. This
button will turn blue © when it is pressed. The application
will then frame all of the nodes that "Urban Planning Practice"
is connected to in red once you use the cursor to pick the
"Urban Planning Practice" node. "Urban Planning Practice" is
linked to all of the Criteria and nothing else, as shown in
Figure 4, which is accurate for our AHP model. The software
only displays one arrow from the target cluster to the criteria
cluster rather than three arrows for each link for simplicity's
sake and to keep the screen from becoming cluttered, but the

red frame makes it obvious which nodes are connected. Then,
following the previously described process, connect each
node in the criterion cluster to every node in the alternatives
cluster and confirm that they are correctly connected. Figure 4
displays the final hierarchy.

Deriving Priorities (Weights) for the Criteria

The weight (importance) of each criterion will vary. De-
termining the relative priority (weights) for the criteria is thus
the next stage in the AHP process. As we will see in the dis-
cussion that follows, the criteria weights are measured in
relation to one another, which is why it is called relative. Since
we are going to be working on the model we have just created,
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we can close the information panel section by press

ing the

[€3] button (which is the middle button in the left part of the

software screen, right on top of the information panel)

. When

pressed, it will turn blue like the other icons in this area and
dismiss the information panel section to make more space on
the screen for the model. When necessary, we can press this

icon to open or close the information panel area.

In order to compare the criteria nodes pairwise, use the

cursor to choose the "Urban plann

ing practice" node in your

model. Next, select "Judgments” from the top menu. It will

display the screen in Figure 5. Th
and right) that are shown will be
below.

e three panes (left, center,
explained in more detail

° o Main Network: Urban Plan.sdmod: ratings //
Network e o

1. Choose

Node Cluster Graphical Verbal Matrix Questionnaire Direct

2. Node comparisons with respect to Urban Planning Pract~

-
MNormal —

Choose Node «[»|

Comparisons wrt "Urban Planning Practice" node in "Criteria” cluster

3. Results

Hybrid —

Inconsistency: 0.09878

R D Transportation and Accessibility is equally as important as Water and Waste management Conserval 025565
Cms[e[;oa, 1. Conservation >=9.5|9|8|7|6|5|4|3|’; |2|3|4|5|6|?|8|9|>=9.5 |Noh Design an~ 0.12149
Green inf~ 0.07878
Chooee Gluster <lp] > CONSETVation >=9.5|9|s|7|6|5|4|]§2| |2|3|4|5|6|?|8|9|>=9.5|No y— T
ogose uster 5 _
o _| 3. conservation >=0.5|0|8|7|6|5[4 3|2| |2|3|4|5|s|7|8|o] >=0.5 |no soge e e
4. Conservation >=0.5|9|8|7|65[4 3|2| |2]3]4[5]6|7]8|o] >=05 N0 |iTEEEA S
5. Conservation >=9.5|9|3|7|6|5|4|3|2| |2 3|4|5|6|?|8|9|>=95|No
6. Conservation >=9.5|9|s|7|s|5|4|]§2| |2|3|4|5|6|?|8|9|>=9.5|No
7. Conservation >=9.5|9|s|ﬁ5|5|4|3|2| |2|3|4|5|6|?|8|9|>=9.5|No
8. Designand C~ >=0.5|0|8|7|6|5|4|3[2 [2]3|4|5|s|7|8|o] >=0.5 |no
9. Design and C~ >=95|9|3|7|6|5|4|3|2| |2 3|4|5|6|?|8|9| >=95|No
10. Design and C~ >=95|9|s|7|6|5|4|3|2r2|3|4|5|6|7|8|9|>=95|No
11. Design and C~ >=95|9|3|7|6|5|4|3|2| |2 3|4|5|6|?|8|9| >=95|No
) ﬂl— Comp\a_tad j
12. Design and C~ >=95l9lsl7lsl5l4lE2l l2l3l4l5lsl7lslgl>=95|uo € <y
60 Main Network: Urban Plan.sdmod: ratings //
Network _ Ratings
1. Choose 2. Node comparisons with respect to Urban Planning Pract~ -] 3. Results
gﬂ;;;:;te;qode | gzrs;:n;:?lzV:Ar:t‘r'llil[:;eritgr;riir:n;";?adice” node in "Critenia” cluster N Inconsistency: 00987 e =
m ., Transpartation and Accessibility is equally as important as Water and \Waste management Conserval- 025565
—IC.'usIerGoaJ 13. Design and C~ >=9.5|9|s|7|s|5|4||§ 2| |z|3|4|5|s|7|a|9| >20.5 |No“ Designan~ 012149
: Green inf~ 0.07878
Choose Glusta <y ™4 GTeSN infras= >=95|9|s|7|s|5|4|3|2| |E 3|4|5|6|7|8|9| 5205 |No imestmen- o731
T _.| 15. Green infras~ >=95|9|8|7|6|5|4|3|’; |2|3|4|5|6|T|8|9| >=9.5 |No gjg:i'nﬁi 313133
16. Greeninfras~ >=0.5|9|8|7[65|4[3|2| [2 3|4|5|6|7]8|o| >=0.5 [No |AE —
17. Green infras~ >=95|9|8|7|G|5|4|3|2| |2”§4|5|6|7|8|9|>=9.5|N0
18. Green infras~ >=9.5|9|3|7|E|5|4|3||; |2|3|4|5|6|7|8|9|>=9.5|No
19. Investment t~ >=9.5|9|8|7|ﬁ|5|4|3|2lT2|3|4|5|6|7|8|9| >=9.5 |No
20. Investment t~ >=9.5|9|8|7|6|5|4|3|2| |2 3|4|5|6|T|8|9| >=9.5 |No
21. Investment t~ >=g5|9|s|7|ﬁ|5|4|3|2r2|3|4|5|s|7|a|9| >=9.5|No
22. Investment t~ >=95|9|8|7|6|5|4|3|’Z |2|3|4|5|6|T|8|9| >=9.5 |No
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Figure 5. Comparison of criteria with respect to the “Urban Planning Practice” node.

On the left side of the screen when comparing the nodes in
the Cluster Criteria pairwise, Figure 5 shows that the "urban
planning practice™ node from the Goal Cluster of the Goal
node will serve as the benchmark. In questionnaire mode, the
criteria can be compared pairwise (with reference to the "ur-
ban planning" node) in the middle pane of the screen.

As seen in the comparison screen (middle pane of Figure 5),
each judgment is entered using the comparison option of your
choice. Figure 5 illustrates how the determined priorities
show up in the comparison interface's right pane once all
comparisons have been completed. By choosing the intensity
levels that match to each comparison, the experts' compara-
tive assessments are displayed in Figure 5.

For instance, the second comparison (shown by the number
2 on the left) demonstrates that conservation is equally to
somewhat more significant than design and building in terms
of "urban planning practice." because the "conservation"
section of the questionnaire has an intensity of 2. Until all
eight pairwise comparisons have been completed, the deci-
sion-maker must input the intensity assessments for each
comparison.

The weight values extracted from the Super Decision al-
gorithm are displayed in Figure 5. The values of the primary
criteria of sustainability, conservation, investment themes,
green infrastructure, accessibility, social wellbeing, design
and construction, water, and waste management add up to one

2. Node comparisons with respect to Urban Planning Pract~

Graphical Verbal Matrix Questionnaire Direct
Conservation

Design and Construction

when looking closely at Figure 5. Once more, it is evident that
every sub-criterion beneath every primary criterion adds up to
one in its own set. Upon analyzing the weight data, it is evi-
dent that the conservation major criterion has the highest
priority value (0.255).

However, we need to be sure that the consistency ratio is
smaller than 0.10 before we can consider these priorities as
legitimate. The consistency of 0.098, as shown in the right
pane of the nodes comparison interface, is significantly less
than the suggested threshold of 0.10. Design and construction
(0.121), investment themes (0.107), and sustainability (0.191)
were the next most important criteria for urban planning
practice. The primary criteria with the lowest weight value
were found to be water and waste management (0.048),
transportation and accessibility (0.095), social welfare (0.101),
and green infrastructure (0.078).

We can compare using Super Decisions v3 in four distinct
ways: graphical, verbal, matrix, and questionnaire. This lets
us select the style that works best for us. By selecting the
"Graphical” tab in the middle pane, you may also view our
comparisons graphically. The example of a graphical com-
parison between "conservation" and "design and construc-
tion" is presented in Figure 6. Instructions for using the
graphical user interface interactively are provided in this
pane.

Help for graphical mode.
1. Click and drag the circle to adjust the judgment.
2. Click the "No comparisen™ button
to set the judgment to zero.
3. Use Tab/Enter to move between judgments
or use the navigation buttons on the right.
4. Type a number to vote.
5. Hit- or [ to invert

No comparison

-] 3. Results
Mormal —l| Hybrid —
Inconsistency: 0.09878
Conservat~ 0.25565
Design an~ 0.12149
Green inf~ 0.07878
Investmen~ 0.10721
Social we~ 010194
Sustainab~ 0.19108
009536
0.04849

Figure 6. Graphic comparison of two criteria: Conservation, and Design and construction.
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Figure 7 displays the language comparison between "conser-
vation" and "design and construction." By selecting the "verbal"
tab at the top of the center pane, you can switch to this mode.
Because the colored selection falls between these two assess-
ments, you can see in Figure 7 that, in terms of our objective for

urban planning practice, we have determined that the "conserva-
tion" of the urban plan is equally to somewhat more essential
than "design and construction.” Additionally, note that the soft-
ware does this internally, so we don't need to consider any way to
translate spoken assessments into numerical numbers.

2. Node comparisons with respect to Urban Planning Pract~ -] 3. Results
Graphical Verbal Matrix Questionnaire Direct Normal —i Hybrid —1
Comparisons wrt "Urban Planning Practice” node in "Criteria” cluster Inconsistency: 0.09876
Conservation is equally to moderately maore important than Design and Construction — 025565
Help for verbal made. -
Extrer 1e(;\cira‘:!:rd?argnm:djustmejudgmam Ii 0.12149
2. Click the "Invert comparison” button Green inf~ 0.07878
1 rt.
vBry € 3 U::";:bentertD move between judgments Investmen~ 0.10721
or use the navigation buttons on the right. Social we~ 0.10194
4_Click below equals to give a zero judgment
Strom_: g :Ynue;ﬂ.lnrri\:‘?;:tnvme. _ 0.19108
E 0.09536
Moder 0.04849
Invert Comparison
Figure 7. Verbal comparison of “conservation” and “design and construction”.
o o Main Network: Urban Plan.sdmod: ratings //
Network Judgments I Ratings
1. Choose 2. Node comparisons with respect to Sustainability - 3. Results
Node Cluster Graphical Verbal Matrix Questionnaire Direct Normal — Hybrid —
Choose Node «»||Comparisons wrt "Sustainability" node in "Sub-criteria” cluster Inconsistency: 0.08782
Urban Governance is strongly more likely than Social Development = —
Sustainability —~ -|Ecanomic ~ 0.39271
é_ —— 1. Economic Dev~ >=0.5|o|8|7|6|5[4 3|2| |2|3|4|5|6|7]8|0| >=0.5 |No e Envionme= 013152
Cluster: Criteria =
Sacial De~ 0.05956
2. Economic Dev~ >=95|E B|7|6|5|4|3|2| |2|3|4|5|6|7|8|9|>=9.5|Nocl Urban Gov~ 0.41622
Choose Cluster «|»
Sub-criteris _.| 3. Economic Dev~ >=95|9|B|7|6|5|4|3|2| | 3|4|5|6|7|B|9|>=9.5|N0cl
4., Environmenta~ >=95|9|B|7|ﬁ|5|4|3|2 | 3|4|5|6|7|8|9|>=9.5|Nocl
5. Environmenta~ >=9.5(9(8/7/6|5|4|3(2 |;3 4 5|6 7(8]|9| »>=9.5 [No ¢
6. Social Devel-l >=9.5(9|8|7|6(5|4|3|2 2|3 4|5 6|7(8]|9| >=9.5 |[No ¢

Figure 8. Comparison of criteria with respect to the “Sustainability” node.

As seen in the comparison screen (middle pane of Figure 8),
each judgment is entered using the comparison option of your
choice. As illustrated in Figure 8, the computed priorities
show up in the comparison interface's right pane after all
comparisons have been completed. By choosing the intensity
levels that match to each comparison, the experts' compara-
tive assessments are displayed in Figure 8. For instance, the
comparison (shown by the number 4 on the left) demonstrates
that economic development is somewhat to considerably more
likely than environmental management in terms of “sustain-
ability." because the "economic development” section of the
questionnaire has an intensity of 4. The intensity evaluations
for each of the six pairwise comparisons must be entered by
the decision-maker until all comparisons have been finished.
The Super Decision program's weight values are displayed in
Figure 8. The values of the sub criterion for economic growth,
environmental management, social development, and urban
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governance add up to one when looking closely at Figure 8.

Examining the weight results, it can be observed that the
subcriterion with the highest priority value (0.416) is urban
government. However, we need to be sure that the consistency
ratio is smaller than 0.10 before we can consider these priori-
ties as legitimate. The consistency of 0.087, which is greater
than the suggested threshold of 0.10, is displayed in the right
pane of the nodes comparison interface. Environmental
management (0.131) and economic development (0.392) were
the next most important urban planning practice criterion. In
contrast, the primary criterion with the lowest weight value
was found to be social development (0.059).

We can select the style that is most comfortable for us be-
cause Super Decisions v3 offers four distinct ways to compare:
graphical, verbal, matrix, and questionnaire. You can also
view our comparisons graphically by selecting the "Graph-
ical” tab in the middle pane. Figure 9 illustrates the case of the


http://www.sciencepg.com/journal/urp

Urban and Regional Planning

http://www.sciencepg.com/journal/urp

graphical comparison between "environmental management"
and "economic development.” The graphical interface's usage

2. Node comparisons with respect to Sustainability

Graphical Verbal Matrix Questicnnaire Direct
Economic Development

Environmental management

Help for graphical mede.
1. Click and drag the circle to adjust the judgment
2. Click the "No comparisen™ button
to set the judgment to zero.
3. Use Tab/Enter to move between judgments
or use the navigation buttons on the right.
4. Type a number to vote.
5. Hit - or / to invert.

No comparison

instructions are provided in this pane.

3. Results
Hybrid —l|

0.39271
0.13152
0.05956

Inconsistency: 0.08782

0.41622

Figure 9. Graphic comparisons of two criteria: Economic development and Environmental management.

In Figure 10, "economic development™ and "environmental
management” are verbally compared. Clicking the "verbal™
tab at the top of the center pane will allow you to enter this
mode. Figure 10 shows that, in relation to our objective of
sustainable practice, we have determined that "economic

2. Node comparisons with respect to Sustainability

Graphical Verbal Matrix Questionnaire Direct

development"” is just as strong as “environmental manage-
ment," as indicated by the colored selection between these
two judgments. The software does this internally, so we don't
need to consider any way to translate spoken assessments into
numerical numbers.

B
Normal — |

3. Results

Hybrid —

Comparisons wrt "Sustainability" node in "Sub-criteria” cluster

Inconsistency: 0.08782

Economic Development is moderately to strongly more likely than Environmental management 039271
EXArer 1 tics ans arag o adust e agment | 013152
_______________ 2. Click the "Invert comparisen™ button 0.05956]
to invert.
Very < 3. Use Tab/Enter to move between judgments. 0.41622
or use the navigation buttons on the right. |
"""""" 4. Click below equals to give a zero judgment.
5. Type a number to vote.
Strons 6. HK? or / to invert.
Moder
Equal
Invert Comparison |
Figure 10. Verbal comparison of “economic development and environmental management”.
Netwark Judgments  Ratngs
1. Choose 2. Node comparisons with respect to Conservation -] 3. Results
Node Cluster Graphical Verbal Matrix Questionnaire Direct Normal —l| Hybrid —
Choose Node || |Comparisons wrt "Conservation” node in "Sub-criteria” cluster Inconsistency: 008405
IMonumental Architecture is moderately more important than Air quality management = = —
Conservation — | Air quall* 0.31253
o 1. Air quality ~ >=9.5(9|8|7|6 ’;4 3|2 2 3|4 5/6(7|8|9| »>=9.5 |No ¢t| Forest an~ 006080
Cluster: Criteria
Monumenta-~ 0.53934
2. Air quality ~| >=9.5|9|8|7|6(5/4/3|2 2|3 4|5/6|7|8|9| >=9.5 [No ¢| preservat~ 008732
Choose Cluster «|»
Sub-criteria _,| 3. Air quality ~ >=9.5 9|8 7’?5 4132 2 3|4 5/6(7|8|9| >=9.5 |[Noct
4. Forestand s~ >=9.5|9|8|7|6|5|4|3|2| |2|3|4|5|’E T|8|9| >=0.5 |Noc1
5. Forestand s~ >=9.5|9|8|7|6|5|4|3|2| |’; 3|4|5|6|T|8|9| »=0.5 |Noc1
6. Monumental A~ >=9.5|9|8|7|E|’E 4|3|2| |2|3|4|5|6|7|8|9| »=0.5 |Noc1

Figure 11. Comparison of criteria with respect to the “Conservation” node.
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As seen in the comparison screen (middle pane of Figure
11), each judgment is entered using the comparison option of
your choice. Figure 11 illustrates how the determined priori-
ties show up in the comparison interface's right pane once all
comparisons have been completed. By choosing the intensity
levels that match to each comparison, the experts' compara-
tive assessments are displayed in Figure 11. For instance, the
comparison (shown by the number 5 on the left) demonstrates
that, in terms of "conservation,” managing air quality is far
more crucial than managing forests and soil.

Due to the fact that the "air quality management" section of
the questionnaire offers five intensity options. Until all six
pairwise comparisons have been completed, the deci-
sion-maker enters the intensity judgments for each compari-
son. The Super Decision program's weight values are dis-
played in Figure 11. Examining Figure 11 closely reveals that
the values of the sub-criteria for air quality management,
forest and soil management, monumental architecture, and
cultural heritage protection add up to 1.

An analysis of the weight data reveals that the sub criterion

2. Node comparisons with respect to Conservation

Graphical Verbal Matrix Questicnnaire Direct
Air guali

management

Forest and soil management

Help for graphical mode.
1. Click and drag the circle to adjust the judgment.
2. Click the "No comparisen™ button
to set the judgment to zero.
3. Use Tab/Enter to move between judgments
or use the navigation buttons on the right.
4. Type a number to vote.
5. Hit - or / to invert.

No comparison

with the highest priority value (0.539) is monumental archi-
tecture. But before we can consider these priorities as legiti-
mate, we need to make sure that the consistency ratio is below
0.10.

The nodes comparison interface's right pane shows a con-
sistency of 0.084, which is significantly higher than the sug-
gested value of 0.10. Air quality management was in com-
pliance with the monumental architecture sub criteria (0.312).

Conversely, the sub criteria with the lowest weight value
were found to be air quality management (0.06) and cultural
heritage preservation (0.087). We can compare using Super
Decisions v3 in four distinct ways: graphical, verbal, matrix,
and questionnaire. This lets us select the style that works best
for us. By selecting the "Graphical” tab in the middle pane,
you may also view our comparisons graphically. The example
of a graphical comparison between "economic development"
and "environmental management" is presented in Figure 12.
Instructions for using the graphical user interface interactively
are provided in this pane.

-] 3. Results

Hybrid —

0.31253
0.08080
0.53934

Inconsistency: 0.08405

0.08732

Presevat~

Figure 12. Graphic comparisons of two criteria: air quality management and forest and soil management.

2. Node comparisons with respect to Conservation

Graphical Verbal Matrix Questionnaire Direct

-] 3. Results

Mormal — Hybrid —

Comparisons wrt "Conservation” node in "Sub-criteria” cluster
Air quality management is strongly mare important than Forest and soil management

Inconsistency: 0.08405

Help for verbal mode.
Extrer 1.cickand drag to adjust the judgment.

2. Click the "Invert comparison” button

to invert
[ Very € 3. Use Tab/Enter to move between judgments
or use the navigation buttens on the right.

4. Click below equals to give a zero judgment.
5. Type a number to vote.
6. Hit- or / to invert

Strong
Moder

Equal

Invert Comparisen

Air quali~ 031253

’_ Forest an~ 0.06080
Monumenta~ 0.53934

Preservat~ 0.08732

Figure 13. Verbal comparison of “air quality management and forest and soil management”.
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Network _ Ratings
1. Choose 2. Node comparisons with respect to Investment themes -] 3. Results
gﬂ;;:::e;qode e gzi:;:n;:iz\:;Aritwr'i|);1v[;;i:i1::lmt:ez:;:” node in "Sub-criteria” cluster = Inconsistency: 009845 L
m B Energy is strangly to very strongly mare impaortant than Housing 054937
—Icwsteﬁ - Energy| >=9.5|0|8|7[6 5[4[3|2| |2[3]4]s[6|7[8]o] >=0.5 [No comp|t [Fousing 0.07800
2. Energy >=9.5(9/8|7 B|F4 3|2 2|3|4(5|6|7(8|9]| >=9.5 [No comp.|L TL;,?ic:;m g;gg?g
Choose Cluster /v | Urban tra~ 023084
Sub-criteria _,| 3. Energy >-95| ||E 7| | |4| |2| |2|3|4|5|6|?|8|9| »>=9.5 |Nocomp.|'r
a. Energy >=9.5|0|8|7|6|5 4|3|2| |2|3]4|5]6|7|8|o] >=0.5 |No comp]L
5. Housing >-95| |B| | | |4| |2| |E 3|4|5|6|7|8|9| >=9.5 |Nocomp.|L
6. Housing >-95| |B| | | ”Z 3|2| | |3|4|5|6|7|8|9| >=9.5 |Nocomp.|'r
7. Housing >=0.5|0|8|7|65|4|3|2| |2|3[4 5|6|7|8|o] >=0.5 |No comp]t
8. Land >-95| |B| |ﬁ|5|’: 3|2| |2|3|4|5|6|7|8|9| >=9.5 |Nocomp.|'r
9. Land >-95| |B| |ﬁ| |4|3|2| |2|3|’: 5|6|7|8|9| »>=9.5 |Nocomp.|L
10. Tourism >=0.5 o8| 7[6[5|4|3|2| |2[34]5 6|7|8]o] >=0.5 |No comp |t
Figure 14. Comparison of criteria with respect to the “Investment themes” node.
Figure 13 compares "air quality management" with "forest ~ more significant than housing.
and soil management" verbally. You can switch to this mode Given that the "energy" section of the questionnaire has an
by selecting the "verbal” tab at the top of the center pane. intensity of 6. Up until all 10 pairwise comparisons are fin-
Figure 13 shows that, in terms of our conservation objective, ished, the decision-maker enters the intensity judgments that

we have determined that "air quality management" is signif-  correspond to each comparison. The weight values extracted
icantly more significant than “forest and soil management”  from the Super Decision algorithm are displayed in Figure 14.
because the colored selection falls between these two con-  The values of the sub criterion of land, housing, energy, urban
clusions. Also, note that the software does this internally, so transit utilities, and tourist add up to one when looking closely
we don't need to consider any way to translate spoken as-  at Figure 14. Upon analyzing the weight data, it is evident that

sessments into numerical numbers. the energy sub criterion has the highest priority value (0.459).

The comparison panel (middle pane of Figure 14) displays However, we need to be sure that the consistency ratio is
the comparison mode you have selected for each decision. ~ smaller than 0.10 before we can consider these priorities as
The determined priorities show up in the comparison inter- legitimate. The consistency of 0.098, as shown in the right

face's right pane when all comparisons have been completed, pane of the nodes comparison interface, is significantly less
as seen in Figure 14. Expert comparison assessments are  than the suggested threshold of 0.10. Land (0.105) and urban
displayed in Figure 14, where the intensity levels corre-  transport utilities (0.230) met the energy sub criteria. On the
sponding to each comparison are chosen. Regarding "In-  other hand, the sub criterion with the lowest weight value was
vestment themes," for instance, the contrast (shown by the  found to be housing (0.078) and tourism (0.036).

number 6 on the left) demonstrates that energy is significantly

2. Node comparisons with respect to Investment themes -] 3. Results
Graphical Verbal Matrix Questionnaire Direct Mormal — Hybrid —

Ener Inconsistency: 0.09345
0.54937
Housing Housing 0.07809
Land 0.10550
Help for graphical mode. ’_ Tourism 0.03619

1. Click and drag th le to adjust the jud it

2 Cick e No comparior” bution Urban tra~ 023084

to set the judgment to zero.
3. Use Tab/Enter to move between judgments
or use the navigation buttons on the right.
4. Type a number to vote.
5. Hit - or / to invert. pu—

No comparison

Figure 15. Graphic comparisons of two criteria: energy and housing.
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We can compare using Super Decisions v3 in four distinct
ways: graphical, verbal, matrix, and questionnaire. This lets
us select the style that works best for us. By selecting the
"Graphical" tab in the middle pane, you may also view our
comparisons graphically. The example of the graphical com-
parison between "energy" and "housing" is displayed in Fig-
ure 15. Instructions for using the graphical user interface
interactively are provided in this pane.

Figure 16 displays the verbal comparison between "energy"

2. Node comparisons with respect to Investment themes

Graphical Verbal Matrix Questionnaire Direct

and "housing." By selecting the "verbal” tab at the top of the
center pane, you can switch to this mode. As you can see from
Figure 16, we have determined that "energy" is significantly
more significant than "housing" in relation to our investment
theme goal because the colored selection falls between these
two assessments. Additionally, note that the software does this
internally, so we don't need to consider any way to translate
spoken assessments into numerical numbers.

-
Mormal —

3. Resulis

Hybrid —

Comparisons wrt "Investment themes" node in "Sub-critenia” cluster
Energy is strongly to very strongly more important than Housing

Inconsistency: 0.09845

0.54937
Help for verbal mode. "
Extrer 1 C::\ck and drag to adjust the judgment. Housing 0.07809
2. Click the "Invert comparison” button Land 0.10550
1 rt "
Very € 3 Uz:“;:bemer to move between judgments Tourism 0.03619
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Figure 16. Verbal comparison of “energy and housing”.
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Figure 17. Comparison of criteria with respect to the “Green infrastructure” node.
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Help for graphical mode.
1. Click and drag the circle to adjust the judgment.
2. Click the "Me comparisen” button
to set the judgment to zero.
3. Use Tab/Enter to move between judgments
or use the navigation buttons on the right.
4. Type a number to vote.
5. Hit - or /'to invert,

No comparison

-] 3. Results

Mormal — Hybrid —
Inconsistency: 0.08247

Green Net~ 067381

(Green Spa~ 0.10065

Recreatio~ 0.22554

Figure 18. Graphic comparisons of two criteria: green network and open space and green spaces.

The comparison page (middle pane of Figure 17) displays
each judgment entered using the comparison mode of your
choosing. As illustrated in Figure 17, the computed priorities
show up in the comparison interface's right pane after all
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comparisons have been completed. Expert comparison as-
sessments are displayed in Figure 17, where the intensity values
for each comparison are chosen. For example, the comparison
(shown by the number 5 on the left) demonstrates that green
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networks and open space are significantly more significant than
green areas when it comes to "green infrastructure."”

Given that the "green network and open space” section of
the questionnaire has an intensity of 5. Until all comparisons
are finished, the decision-maker enters the intensity judg-
ments for each of the three pairwise comparisons. The weight
values extracted from the Super Decision algorithm are dis-
played in Figure 17. The values of the sub criterion of green
network and open space, green spaces, and recreation and
open space add up to one when looking closely at Figure 17.

Examining the weight data reveals that the subcriterion
with the greatest priority value (0.673) is the one pertaining to
green networks and open spaces. However, we need to be sure
that the consistency ratio is smaller than 0.10 before we can
consider these priorities as legitimate. The consistency of

0.082, as shown in the right pane of the nodes comparison
interface, is less than the suggested threshold of 0.10.

Green spaces (0.225) and green spaces (0.100) met the sub
criteria of open space and green network. On the other hand,
the sub criterion with the lowest weight value was found to be
green areas (0.100) and recreation (0.225). We can compare
using Super Decisions v3 in four distinct ways: graphical,
verbal, matrix, and questionnaire. This lets us select the style
that works best for us.

By selecting the "Graphical™ tab in the middle pane, you
may also view our comparisons graphically. The example of a
graphical comparison between "green spaces" and "green
network and open space” is presented in Figure 18. Instruc-
tions for using the graphical user interface interactively are
provided in this pane.

2. Node comparisons with respect to Green infrastructure -] 3. Results
(G:r(ii:;:ri\;:;zv:ﬂr:t-’-ér(;:: :;?:;;S&ilcrte node in "Sub-criteria” cluster e = Inconsistency: 0.08247 -
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2. Click the “Invert comparison” buttan Recreatio~ 0.22554
Very ¢ 3 LtJ:ziz.":::iEntertu move between judgments -
4 Cck bt e 1 gve & zor0 b
Strong & et "
Moder
Equal
Invert Comparison |
Figure 19. Verbal comparison of “green network and open space” .
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Figure 20. Comparison of criteria with respect to the “Transportation, and Accessibility” node.
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Figure 19 compares the terms "green network and open
space" and "green spaces" verbatim. Clicking the "verbal" tab
at the top of the center pane will allow you to enter this mode.
As you can see from Figure 19, we have determined that
"green network and open space is strongly more important
than green spaces" in relation to our objective of green infra-
structure because the colored selection falls between these
two conclusions. The software does this internally, so we don't
need to consider any way to translate spoken assessments into
numerical numbers.

As seen in the comparison screen (middle pane of Figure
20), each judgment is entered using the comparison option of
your choice. As seen in Figure 20, the computed priorities
show up in the comparison interface's right pane after all
comparisons have been completed. By choosing the intensity
levels that correspond to each comparison, the experts' com-
parison assessments are displayed in Figure 20. For instance,
the comparison (shown by the number 4 on the left) demon-
strates that bridges are somewhat to significantly more sig-
nificant than parking spaces in terms of "Transportation and
Accessibility." For the "bridges" section of the questionnaire,
an intensity of 4 has been chosen. Until all fifteen pairwise
comparisons have been made, the decision-maker enters the

2. Node comparisons with respect to Transportation and A~

Graphical Verbal Matrix Questionnaire Direct
Bridges

Parking spaces

intensity judgments for each comparison.

The Super Decision program's weight values are displayed
in Figure 20. If one closely examines Figure 20, one can see
that the sub-criteria of urban planning, urban mobility plan,
urban expansion, roads, bridges, and parking spaces add up to
1. The sub criterion with the greatest priority value (0.334) is
the urban mobility plan sub criterion, according to the weight
data. However, the consistency ratio must be smaller than 0.10
before we can consider these priorities as legitimate. The
consistency shown in the nodes comparison interface's right
pane is 0.098, below the suggested value of 0.10. The urban
mobility plan's sub-criteria were parking spaces (0.120), roads
(0.171), and bridges (0.270). Urban planning (0.0516) and
urban expansion (0.0515) were found to be the sub-criteria
with the lowest weight value.

We have four options for comparisons in Super Decisions
v3: graphical, verbal, matrix, and questionnaire. This allows
us to pick the method that works best for us. To view our
comparisons in a graphical format, select the "Graphical” tab
in the central pane. The graphical comparison of "bridges and
parking spaces" is depicted in Figure 21. Instructions for
interacting with the graphical user interface are provided in
this pane.

Help for graphical mode.
1. Click and drag the circle to adjust the judgment.
2. Click the "No comparisen™ button
to set the judgment to zero
3. Use Tab/Enter to move between judgments
or use the navigation buttons on the right.
4. Type a number to vote.
5. Hit - or/ to invert.

No comparison

-] 3. Results
Mormal — | Hybrid —
Inconsistency: 0.09877
Bridges 0.27067
Parking s~ 0.12059
Roads 0.17135
[ Urban exp~ 005152
Urban Mob~ 033424
Urban Pla~ 0.05163

Figure 21. Graphic comparisons of two criteria: bridges, and parking spaces.

Graphical Verbal Matrix Questionnaire Direct

Mormal —! Hybrid —l|

Comparisons wrt "Transportation and Accessibility" node in "Sub-criteria” cluster
Bridges is moderately to strongly more important than Parking spaces

Inconsistency: 0.09877

Help for verbal mode.
EXxtrer 1 cickand drag to adjust the judgment
2. Click the "Invert comparison” button
to invert
Very € 3. Use Tab/Enter to move between judgments
or use the navigation buttons on the right.

-

4. Click below equals to give a zero judgment.

5. Type a number to vote.
Strons 6. Hit - or / to invert

Moder

Equal

Invert Comparison

Bridges 0.27067
Parking s~ 0.12059
Roads 0.17135
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033424
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Figure 22. Verbal comparison of “bridges, and parking spaces”.
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In Figure 22, "bridges and parking spaces" are verbally
compared. Clicking the "verbal" tab at the top of the center
pane will allow you to enter this mode. Because the colored
selection falls between these two assessments, you can see in
Figure 22 that we have determined that "bridges are moder-
ately to strongly more important than parking spaces" in re-
lation to our transportation and accessibility goals. The soft-
ware does this internally, so we don't need to consider any way
to translate spoken assessments into numerical numbers.

Every judgment is input using the comparison mode of
your choosing, as indicated in Figure 23's middle pane of the
comparison page. Figure 23 displays the computed priorities
in the comparison interface's right pane after all comparisons
have been completed. Experts' comparison assessments are
displayed in Figure 23 after they have chosen the intensity
values that correspond to each comparison. The contrast, for
instance, demonstrates that access to community resources is
significantly more significant than economic security in terms
of "Social wellbeing," as indicated by the number 6 on the
left.

On the questionnaire's "access to community resources"
section, an intensity of six has been chosen. Until all 10
pairwise comparisons have been made, the decision-maker
enters the intensity judgments for each comparison.

The weight values extracted from the Super Decision al-
gorithm are displayed in Figure 23. A further examination of
Figure 23 reveals that the sub-criteria values of standard of
living, education and health, economic security, food and
nutrition, and access to community resources add up to 1.

The sub criterion with the greatest priority value (0.479)
based on the weight results is the access to community re-
sources sub criterion. However, the consistency ratio must be
smaller than 0.10 before we can consider these priorities as
legitimate. The consistency of 0.0980, as shown in the right
pane of the nodes comparison interface, is less than the sug-
gested threshold of 0.10. The following sub-criteria were
found: standard of life (0.150), food and nutrition (0.209), and
access to community resources. Economic security (0.096)
and health and education (0.063) were found to be the
sub-criteria with the lowest weight values.

o 0 Main Network: Urban Plan.sdmod: ratings //
Network iGN 55

1. Choose

Node Cluster

Graphical Verbal Matrix Questionnaire Direct

2. Node comparisons with respect to Social wellbeing

-l
Normal — |

3. Results

Hybrid —

Choose Node 4[>

Comparisons wrt "Social wellbeing” node in "Sub-critenia” cluster
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Figure 23. Comparison of criteria with respect to the “Social wellbeing” node.

We can compare using Super Decisions v3 in four distinct
ways: graphical, verbal, matrix, and questionnaire. This lets
us select the style that works best for us.

By selecting the "Graphical” tab in the middle pane, you
may also view our comparisons graphically. The example of
the graphical comparison of "economic security and access to
community resources" is presented in Figure 24. Instructions
for using the graphical user interface interactively are pro-
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vided in this pane.

In Figure 25, the verbal comparison of "economic security
and access to community resources™ is displayed. You can
switch to this mode by selecting the "verbal” tab at the top of
the center pane. With regard to our objective of social well-
being, we have determined that "access to community re-
sources is strongly to very strongly more important than cc"
(see Figure 25). This is because the colored selection falls
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between these two evaluations. Also, note that the software
does this internally, so we don't need to consider any way to

2. Node comparisons with respect to Social wellbeing

Graphical Verbal Matrix Questionnaire Direct

Access o communia resources

Economic security

translate spoken assessments into numerical numbers.

3. Results

-

Normal — Hybrid —

Inconsistency: 0.09803

Help for graphical mode.
1. Click and drag the circle to adjust the judgment.
2. Click the "No comparisen” button
to set the judgment to zero.
3. Use Tab/Enter to move between judgments
or use the navigation buttons on the right
4. Type a number to vote.
5. Hit - or / to invert.

No comparison |

Access to~ 0.47943
Economic ~ 0.09607
Education~ 0.06378
’_ Food and ~ 0.20992
Standard ~ 0.15079

Figure 24. Graphic comparisons of two criteria: bridges, and parking spaces.
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Figure 25. Verbal comparison of “access to community resources, and economic security”.
o o Main Network: Urban Plan.sdmod: ratings //
Network Judgments L Ratings
1. Choose 2. Node comparisons with respect to Design and Construct~ - | 3. Results
Node Cluster Graphical Verbal Matrix Questionnaire Direct Mormal — Hybrid —
Choose Node _[»||Comparisons wrt "Design and Construction” node in "Sub-criteria” cluster Inconsistency: 0.09040
P—— D Green Technology and buildings is strongly more important than Housing Policy Green Tecs 028720
é_ —— 1. Green Techno~| >=.5 [98|7]6[5s 4|3|2| [2]3]4|5]6|7]8|o] >=0.5 |No cc[Housing P~ 0.07796
Cluster: Criteria =
Maintenan~ 0.63484
2. Green Techno~ »>=9.5(9|8(7|6 5|4 3|2 2|3 4|5(6|7(8|9| >=9.5 [No cc
Choose Cluster «|»
Sub-criteria _,| 3. Housing Poli~ >=9.5|9|B|7|ﬁ|5|4|3|2| |2|3|4|5|’E 7|8|9| »>=9.5 |Noct

Figure 26. Comparison of criteria with respect to the “Design and Construction” node.

As seen in the comparison screen (middle pane of Figure
26), each judgment is entered using the comparison option of
your choice. As illustrated in Figure 26, the computed priori-
ties show up in the comparison interface's right pane after all
comparisons have been completed. The findings of the ex-
perts' comparison judgments, which involved choosing the
intensity levels that corresponded to each comparison, are
displayed in Figure 26. For instance, the second comparison
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(shown by the number 5 on the left) demonstrates that, in
terms of "Design and Construction,"” green buildings and
technology are much more significant than housing policy,
which is similarly to somewhat more significant than design
and construction.

The "green technology and buildings" section of the ques-
tionnaire provides a choice of intensity of 5. Each of the three
pairwise comparisons has its intensity ratings entered by the
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decision-maker until all comparisons have been finished.

Figure 26 displays the weight values extracted from the
Super Decision program. Upon closely examining Figure 26,
it is evident that the sub-criteria of housing policy, green
buildings and technologies, and facility upkeep add up to 1.
Examining the weight data, it can be observed that the sub
criterion with the highest priority value (0.634) is related to
facility upkeep.

However, we need to be sure that the consistency ratio is
smaller than 0.10 before we can consider these priorities as
legitimate. The consistency of 0.090, as seen in the right pane
of the nodes comparison interface, is less than the suggested
threshold of 0.10. Green buildings and technology met the sub
criteria of facility upkeep (0.287). It was determined that the
sub criterion with the lowest weight value was housing policy
(0.077).

2. Node comparisons with respect to Design and Construct~

Graphical Verbal Matrix Questicnnaire Direct

Green Technolﬁi and buildiﬁs

Housing Policy

Help for graphical mode.
1. Click and drag the circle to adjust the judgment.
2. Click the "No comparisen™ button
to set the judgment to zero.
3. Use Tab/Enter to move between judgments
or use the navigation buttons on the right.
4. Type a number to vate.
5. Hit - or / to invert.

No comparison

B
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3. Results
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Figure 27. Graphic comparisons of two criteria: green technology and buildings, and housing policy.
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Figure 28. Verbal comparison of “access to community resources, and economic security”.
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Figure 29. Comparison of criteria with respect to the “Water, and Waste management” node.
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With Super Decisions v3, we may compare in four distinct
ways: graphical, verbal, matrix, and questionnaire. This lets
us select the style that works best for us. You may view our
comparisons graphically by selecting the "Graphical” tab in
the middle pane. The graphical comparison of "green tech-
nology and buildings, and housing policy" is depicted in
Figure 27. The instructions for using the graphical user in-
terface interactively are provided in this pane.

In Figure 28, the linguistic comparison of “green technol-
ogy and buildings, and housing policy" is displayed. Clicking
the "verbal” tab at the top of the center pane will allow you to
enter this mode. The colored selection in Figure 28 is between
these two assessments, indicating that we have proven that
"green technology and buildings are strongly more important
than housing policy" in relation to our Design and Construc-
tion goal. The software does this internally, so we don't need
to consider any way to translate spoken assessments into
numerical numbers.

On the comparison panel (middle pane of Figure 29), you
enter each judgment using the comparison option of your
choice. Figure 29 displays the computed priorities in the
comparison interface's right pane after all comparisons have
been completed. Experts' comparison assessments are dis-
played in Figure 29 after they have chosen the intensity values
that correspond to each comparison. In terms of "water and
waste management,” for instance, flood risk management is
equally to somewhat more significant than sewage manage-

Graphical Verbal Matrix Questionnaire Direct
Flood risk management

Sewage management and drainage system

Help for graphical mode.
1. Click and drag the circle to adjust the judgment.
2. Click the "No comparison” button

1o set the judgment to zero
3. Use TabiEnter to move between judgments

or use the navigation buttens on the right.
4. Type a number to vote
5. Hit - or / to invert.

No comparison

ment and drainage systems, as illustrated by the comparison
(shown by the number 2 on the left).

On the "flood risk management™ section of the survey, an
intensity of 2 has been chosen. Up until all six pairwise
comparisons are finished, the decision-maker enters the in-
tensity judgments for each comparison. The Super Decision
program's weight values are displayed in Figure 29. A further
examination of Figure 29 reveals that the total of the values of
the sub-criteria for solid waste management, flood risk man-
agement, sewage and drainage system management, and wa-
ter resource management is 1. Examining the weight findings
reveals that the sub criterion responsible for flood risk man-
agement has the greatest priority value, at 0.467.

However, we need to be sure that the consistency ratio is
smaller than 0.10 before we can consider these priorities as
legitimate. The consistency of 0.0983, as seen in the right
pane of the nodes comparison interface, is less than the sug-
gested threshold of 0.10. Water resource management was the
next sub criteria of flood risk management (0.304). Con-
versely, the sub criterion with the lowest weight value was
found to be solid waste management (0.077) and sewage
management and drainage system (0.150).

We can compare using Super Decisions v3 in four distinct
ways: graphical, verbal, matrix, and questionnaire. This lets
us select the style that works best for us. By selecting the
"Graphical" tab in the middle pane, you may also view our
comparisons graphically.

Mormal —l| Hybrid —l|
Inconsistency: 0.09837

Flood ris~ 0.46741

Sewage ma~ 0.15029

Solid Was~ 0.07753

Water res~ 0.30476

Figure 30. Graphic comparisons of two criteria: flood risk management, and sewage management and drainage system.

2. Node comparisons with respect to Water and Waste mana~ -]

Graphical Verbal Matrix Questionnaire Direct

Comparisons wrt "Water and Waste management” node in "Sub-criteria” cluster

Flood risk management is equally to moderately more important than Sewage management and drai

Help for verbal mode.
EXxtrer 1. ciick and drag to adjust the judgment.
2. Click the "Invert comparison™ button
to invert.
Very s 3 Use TabfEnter to move between judgments
or use the navigation buttons on the right.
4. Click below equals to give a zero judgment.
5. Type a number to vote.
Strons &. Hit- or / to invert.

Moder

Invert Comparison |

Figure 31. Verbal comparison of “access to community resources, and economic security”.

3. Results
MNormal —l| Hybrid —l|
Incensistency: 0.03837
Flood ris~ 0.46741
,_ Sewage ma~ 015029
Solid Was~ 0.07753
Water res~ 0.30476

»
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The example of the graphical comparison of "drainage
system, sewage management, and flood risk management” is
presented in Figure 30. Instructions for using the graphical
user interface interactively are provided in this pane.

In Figure 31, "flood risk management, and sewage man-
agement and drainage system™ are verbally compared.
Clicking the "verbal" tab at the top of the center pane will
allow you to enter this mode. Since the colored selection falls
between these two judgments, you can see in Figure 31 that, in
relation to our objective of water and waste management, we
have determined that "flood risk management is equally to
moderately more important than sewage management and
drainage system." The software does this internally, so we
don't need to consider any way to translate spoken assess-
ments into numerical numbers.

5. Discussions, Managerial Implications,
and Limitations

5.1. Discussion of Main Finding

The purpose of this study is to examine how urban plan-
ning practices affect city beautification initiatives. During the
literature review, the criteria and sub-criteria used to examine
urban planning practices found in various studies were iden-
tified and submitted for evaluation to expert viewpoints. The
study includes the primary criteria of sustainability, conser-
vation, investment themes, green infrastructure, transporta-
tion, accessibility, social wellbeing, design and construction,
water, and waste management, as well as sub-criteria that
make up the hierarchical structure, according to a group de-
cision made by experts with experience in the field.

The decision experts ranked sustainability (0.191) and
conservation (0.255) as the most crucial urban planning
practices after comparing the weights of each major criterion.
The decision experts picked design and construction (0.121)
as the next urban planning approach that contributes to city
beautification, followed by investment themes (0.107) and
green infrastructure (0.078). Water and waste management
(0.048), transportation and accessibility (0.095), and social
welfare (0.101) were found to be the least significant urban
planning practices.

By looking more closely at each sub-criterion under its own
dimension, monumental architecture (0.539) and air quality
management (0.312) had the highest priority weighted values
under the conservation category. In contrast, the subcriterion
of cultural heritage preservation (0.087) and preservation of
cultural heritage (0.06) were found to have the lowest weight
value. In turn, the most significant urban planning practices
were determined to be land (0.105), energy (0.459), and urban
transport utilities (0.230). As the least significant urban plan-
ning practice, on the other hand, the subcriterion of housing
(0.078) and tourism (0.036) were found to have the lowest

119

weight value.

Additionally, green spaces (0.225), green network and open
space (0.673), and green spaces (0.100) had the highest pri-
ority rankings under the green infrastructure criteria. Con-
versely, green spaces (0.100) and recreation (0.225) were
found to be the least significant urban planning practices and
the subcriterion with the lowest weight value. Furthermore,
the most crucial urban planning practices were determined to
be roads (0.171), parking spaces (0.120), bridges (0.270), and
the urban mobility plan (0.334). On the other hand, urban
planning (0.0516) and urban growth (0.0515) were found to
be the least significant urban planning practices and the sub-
criterion with the lowest weight value.

Moreover, in the social wellness category, the most signif-
icant urban planning practices were as follows: standard of
living (0.150), food and nutrition (0.209), and access to
community resources (0.479). Education and health (0.063)
and economic security (0.096) were found to be the least
significant sub criteria, on the other hand. Green technologies,
buildings, and facility maintenance had the highest priority
rankings under the design and construction category (0.634,
0.287, respectively).

On the other hand, the least significant urban planning
practice was determined to be the housing policy subcriterion
with the lowest weight value (0.077). Lastly, flood risk
management (0.467) and water resource management (0.304)
had the highest priority values under the water and waste
management categories. Conversely, solid waste management
(0.077) and sewage management and drainage system (0.150)
were found to be the least significant urban planning practice
and the subcriterion with the lowest weight value.

5.2. Managerial Implications

The study offers a fresh and important addition to the pro-
gression of successful city master plan implementation. En-
hancing the urban environment is the goal of this study be-
cause urban settlements' effectiveness is mostly determined
by their level of planning, economic development, and man-
agement [28]. Additionally, it accommodates residents' ap-
propriate settlements in accordance with legal criteria. Plan-
ners and policymakers may find it useful in their overall en-
deavor to create and carry out the best city master plan for
initiatives pertaining to municipal development and beauty.

Furthermore, the approach used aids in conducting an in-
vestigation based on their relative impotence, subjectivity,
and uncertainties that are taken into consideration using the
fuzzy set theory in a fuzzy environment in order to improve
the study's validity and reliability.

Additionally, investigating this research contributes to the
attractiveness of the city through its outward look, which
shapes the perception of its residents in a steady, good man-
ner. Lastly, the evaluation of city beautification projects for
the local community and society at large is made possible by
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the appropriate execution of the master plan.

5.3. Limitations of the Study

The study was conducted with a small number of specialists,
which is one of its shortcomings. In further research, a wider
range of specialists can assess the criteria derived from this
study's literature analysis section. The findings of this study's
literature review and AHP analysis can therefore be applied to
other research projects. The study's disregard for the links
between the criteria which, according to the experts, are
nonexistent is another source of constraint. Models can be
created using techniques like the ANP if different specialists
for various regions in subsequent research assert the presence
of these links.

In order to generalize the findings, every criterion was
taken into consideration during the study's application and
literature analysis phases. Future research will build various
models based on this work. Clearer and more consistent re-
sults can be obtained by carefully examining the importance
levels for each criterion in accordance with urban planning
practice.

6. Conclusions

Based on the findings and discussion of the study the fol-
lowing conclusions are suggested:

1). The purpose of the study is to look into how urban
planning practices affect things. It began with a thor-
ough literature study to collect data from throughout the
world. The facts and opinions of urban planners about
the practice of urban planning were later gathered
through an industry-wide questionnaire.

A combination of the literature and practitioners' per-
spectives led to the identification and development of
eight urban planning practices.

Fuzzy set theory in a fuzzy environment was taken into
consideration when analyzing the identified urban
planning practices using the Super Decision v3 software
package. This allowed experts to rank the newly created
questionnaires according to their relative impotence,
subjectivity, and uncertainty of human assessment.
According to the suggested approach, the model assists
in determining that the best urban planning practices
were design and construction (0.121), sustainability
(0.191), and conservation (0.255). In contrast, the least
significant urban planning practices were found to be
water and waste management (0.048), transportation
and accessibility (0.095), and social welfare (0.101).
The survey also found that the most crucial urban
planning practices were flood risk management,
maintenance of facilities, access to community re-
sources, green networks and open spaces, urban mobil-
ity plans, monumental architecture, and urban transport
utilities.

2).

3).

4).

5).
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6). The finding of this study motivates the authors to for-
mulate recommendations to advance the practice of
urban planning.

7). The authors recommended that the findings of the cur-
rent study confirm that the super decision v3 software
package is a powerful tool for evaluating urban plan-
ning practice.

8). The municipality should be taken into consideration and
put in more effort and attention in the preservation of
cultural heritage, tourism, green spaces, urban planning,
education and health, housing policy, and solid waste
management.

9). The paper provides a supportive practical solution for
decision-makers in urban planning practice to enhance
and improve their practices.
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