
Participatory Urban planning – introducing and testing a 2D/3D 
visualization and AHP framework

Megaron, Vol. 18, No. 2, pp. 184–201, June 2023

Megaron
https://megaron.yildiz.edu.tr - https://megaronjournal.com

DOI: https://doi.org/10.14744/megaron.2023.97947

Article

*Corresponding author
*E-mail adres: sinanlevend@gmail.com

Published by Yıldız Technical University, İstanbul, Türkiye
This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).

Sinan LEVEND1* , Thomas B FISCHER2

1Department of Urban and Regional Planning, Konya Technical University, Architecture and Design Faculty, Konya, Türkiye
2Department of Geography and Planning, University of Liverpool, School of Environmental Sciences, Liverpool; 

Research Unit for Environmental Sciences and Management, North West University, Potchefstroom

ABSTRACT

Participation in urban planning is important to increase accountability, transparency, and 
legitimacy of decisions. In this context, it is essential to establish the needs and priorities 
of stakeholders potentially affected by decisions. However, poor participation practices 
undermine the public’s trust in decision-making processes and reduce the public’s willingness 
to participate. The study aims to contribute to urban planning theory by discussing what 
participatory planning means. Furthermore, a systematic, objective-led, and negotiation-
based decision support framework is proposed, based on a 2D/3D visualization and analytic 
hierarchy process for use in participatory urban planning. The framework aims to increase 
the legitimacy of decisions taken without ignoring the political dimension of planning. It 
was tested in a regeneration case study in Liverpool (UK). Testing shows that the framework 
enables technical issues to be addressed in a way that the public can understand. In the process, 
a systematic evaluation of participants’ priorities is possible and negotiated participation is 
supported. The framework could support transferring stakeholders’ priorities into plan 
decisions with online meetings and surveys, for example, when the possibility of physical 
meetings is restricted.
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INTRODUCTION

A key aim of urban planning is to establish urban 
policies for the future (Levend and Erdem, 2017). In this 
context, it is not only the responsible authority and other 
experts coming together but also various interest groups, 
including the general public. Procedural steps in urban 
planning include the evaluation of the current situation 

and anticipating future decisions and associated possible 
impacts. Participatory planning approaches allow interested 
parties to participate actively in decision-making, share 
experiences and expectations, and form shared visions 
(Healey, 1998a; Fischer, 2003; Ataöv, 2013). High-quality-
of-life cities accommodate citizens’ wishes regarding their 
social, environmental, economic, and cultural needs (Geray, 
1998). Within this context, administrators and authorities 
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as well as community leaders have come to accept the value 
of public participation in public decision processes (Bryson 
et al., 2013; Berntzen and Johannessen, 2016). Participatory 
spatial planning supports transparent and accountable 
decision-making that respects local discourses and values 
(Muthoora and Fischer, 2019).

While participation in public decision processes is a legal 
requirement in many countries (Innes and Booher, 2000; 
Creighton, 2005), it has been suggested that on many 
occasions, this is neither effective nor efficiently handled 
(Healey, 1992). Associated challenges have been said to 
include (Innes and Booher, 1999; Innes and Booher, 2000; 
Irvin and Stansbury, 2004; Involve, 2005; Ataöv, 2007b; 
NRC, 2008; Laurian and Shaw, 2009; Ataöv, 2013):

• Application of unsuitable methods causing distrust 
among participants

• Participation is seen as a fulfillment of legal obligations 
only

• Insufficient time is given to participants, leading to 
frustration and reduced enthusiasm

• Dominant interests dominate debates

• Participation being perceived as delaying planning 
processes.

If participants cannot express themselves and decisions 
are made mainly in line with dominating parties’ interests, 
participation is perceived as a ritual designed to meet 
legal requirements. Decision-making situations in which 
technical aspects are expressed in a way that the public 
can understand them and where participants’ ideas are 
systematically assessed (e.g., through impact assessment; 
Fischer, 2007) can help address issues of power and mistrust 
(Innes and Booher, 2004; Creighton, 2005; Nadeem and 
Fischer, 2011).

This paper proposes a systematic and negotiation-based 
decision support framework based on 2D/3D visualizations, 
and Analytic Hierarchy Process (AHP) approaches. The aim 
is to address the challenges discussed above. The approach 
is meant to enable the use of local information, negotiation, 
and social learning. First, what participatory planning 
means is elaborated on? Then, the 2D/3D visualization and 
AHP-based framework are introduced. Next, results from a 
case study where the framework was applied are presented. 
Finally, the advantages and shortcomings of the proposed 
framework are established.

PARTICIPATORY PLANNING

Rational planning was the central paradigm for much 
of the 20th century (Ataöv, 2007a). However, after 1980, 
participatory planning approaches, promising more 
democratic and negotiation-based processes, were 

advocated as they were seen as being able to support 
urban space according to people’s preferences, applying 
the principles of transparency, accountability, and 
decentralization (Healey, 1996; Healey, 1998a; Ataöv, 2008; 
Blondet et al., 2017).

Participatory planning is based on a normative assumption 
that it is not just authority and other experts but also people 
affected by decisions that should have a say in decision-
making. Participation means bringing people from 
different social groups together, exchanging information 
and producing more consensus-based, collective decisions 
(Creighton, 2005; Ataöv, 2007b; Michels and De Graaf, 
2010; Berntzen and Johannessen, 2016; Kovács et al., 2017). 
The public will get to know technical and specialist issues 
that underlie decisions. Participation provides learning 
opportunities, enabling local knowledge production 
(Healey, 1998b; Friedmann, 1998; Ataöv, 2008; Ehn, 2008; 
NRC, 2008; Fischer et al., 2009; Boroushaki and Malczewski, 
2010; Ataöv, 2013).

In a participatory process, mutual interaction and 
collective knowledge generation of stakeholders generate 
trust and help stakeholders to understand each other. 
A fair and open involvement of stakeholders (i.e., one in 
which no manipulation is attempted; Fischer, 2016) can 
increase the quality of decisions. People who are allowed to 
participate in decision-making processes feel that they are 
a part of society, making them more prepared to embrace 
transparent and balanced decisions thus made (Innes and 
Booher, 1999; Innes and Booher, 2004; Irvin and Stansbury, 
2004; Creighton, 2005; Aksakoğlu, 2007; Ataöv, 2007b; 
Boroushaki and Malczewski, 2010; Ataöv, 2013; Berntzen 
and Johannessen, 2016). Participation thus increases the 
public consciousness and the fairness and legitimacy of 
the decisions made (Selman, 2001; Horelli, 2003; Fung and 
Fischer, 2017). It can support the development of social 
capital, potentially making the public more knowledgeable 
and competent (Laurian and Shaw, 2009). Furthermore, 
the reputation of planning overall might increase (Laurian, 
2004).

However, problems can arise when participation is 
managed poorly. Importantly, distrust can arise when 
participation is perceived as a ritual designed only to meet 
legal requirements and in the presence of inequalities in 
representation (Sibale and Fischer, 2023; Innes and Booher, 
1999). Another problem is a perceived waste of time and 
cost. The long duration of participatory processes can 
lead to perceptions that time is wasted. If participation 
processes are perceived to be lengthy, the enthusiasm of 
participants may be reduced. In addition, participation 
processes may occasionally serve more individual interests 
than the public (Newig and Oliver, 2009). Moreover, it can 
lead to accusations that the interests of those who cannot 
participate are being ignored (NRC, 2008). Finally, even in 



Megaron, Vol. 18, No. 2, pp. 184–201, June 2023186

the presence of public participation, decisions may still be 
considered questionable (Irvin and Stansbury, 2004).

While participation is part of the decision-making processes 
in democratic societies, different countries assign different 
roles to the public. In representative democracies, citizens 
are said to authorize representatives to decide on their 
behalf, giving them the authority to make and implement 
policies. Thus, administrators make decisions on behalf of 
the public (Healey, 1997; Ehn, 2008; Michels and De Graaf, 
2010; Ataöv, 2013).

The setup of participation processes varies, not just from 
country to country but potentially also between different 
places in the same country. Furthermore, participation 
differs in terms of the level of influence (Arnstein, 
1969; Bruns, 2003; NRC, 2008; IAP, 2014; Horelli, 2003; 
Archon, 2006; Mueller et al., 2018). In this context, the 
International Association for Public Participation suggests 
that all participation levels are legitimate and can be applied 
depending on the objectives of a particular decision-making 
process (NRC, 2008).

METHODOLOGICAL APPROACH

Decision-making is about identifying and evaluating 
alternatives to solve problems or achieve a goal by selecting 
the best alternative (Bhushan and Rai, 2007). Therefore, 
there is a need for analytical methods and tools that support 
learning and enable negotiation for a more democratic 
participatory process in urban planning (Diez-Rodriguez 
et al., 2019). An integrated approach is introduced within 
this context combining 2D mapping/analyzing and 3D 
visualization capabilities of computer-aided design software 
such as ArcGIS and SketchUp and the AHP’s decision 
support methodology.

2D and 3D Visualization in the Decision-making Process
In decision-making processes, the main benefit of 
using computer technologies is increasing the quality 
of the interaction between experts and the public and 
contributing to determining the best decision alternatives 
(Wu et al., 2010). To support participants in understanding 
an existing baseline, and to help derive an understanding 
of the positives and negatives of different alternatives, 2D 
mapping/analyzing and 3D visualization computer-aided 
software such as ArcGIS and SketchUp can be used.

GIS-based software is widely used in public policy 
production as a computer program for mapping, analyzing, 
and visualizing spatial data using geographic information 
(Dunn, 2007; Kahila-Tani et al., 2016; González and 
Geneletti, 2021). In this context, GIS and AHP can be 
integrated for weighting and prioritizing options in land-
use decision-making processes. For example, in selecting 
the most suitable area for a land-use decision, AHP 

decision-makers determine priority weights of criteria 
and alternatives. Then, they produce maps that show the 
appropriate site selection decision by using GIS techniques 
and procedures (Estoque, 2012; Malczewski, 2006; 
Malczewski and Rinner, 2015; Brown and Kyttä, 2014).

2D/3D visualization can be integrated into the AHP 
process with maps and animations generated by computer-
aided software to increase participants’ interaction and 
communication capacity. For example, GIS can map and 
analyze location-specific data in 2D or 3D. In addition, 
alternatives related to the project area can be visualized in a 
three-dimensional (3D) format using design software in the 
decision-making process (Oswald, 2004; Salter et al., 2009; 
Boroushaki and Malczewski, 2010; Zhang and Fung, 2013; 
Okumuş and Türkoğlu, 2017).

These capabilities of computer-aided software can simplify 
planning issues and increase the ability of participants to 
understand and interpret spatial data. In the subsequently 
proposed framework, 2D and 3D visualizations are 
integrated with the AHP process cording to a decision’s 
nature.

AHP

The AHP method, developed by Thomas Saaty in the late 
1970s, is a multi-criteria decision support model based 
on mathematical principles, enabling complex decision 
problems to be dealt with in a hierarchical structure. It 
makes paired comparisons between criteria using the 
eigenvalue approach, which determines the numerical 
priorities of the criteria affecting a decision. The AHP, 
which aims at providing a transparent way of transferring 
stakeholder preferences into the decision-making process, 
enables the creation of a systematic decision-support model 
in complex situations involving multiple factors. It handles 
a decision case in a hierarchical system, considering the 
primary target, factors, sub-factors, and alternatives. 
This hierarchical structure formed by the AHP reveals 
the general appearance of complex relations during the 
decision-making process. Thus, the AHP makes it possible 
to rank decision options and suggest an optimized solution 
after associating them with multiple criteria (Saaty, 1988; 
1989; 1990; 2008; Saaty, 1987; Filipović, 2007; Saaty and 
Sodenkamp, 2010; de Luca, 2014; Gürsakal, 2015; Önder 
and Önder, 2015; Mu and Pereyra-Rojas, 2017).

AHP consists of various steps, including defining the 
problem or the purpose, the structure of a decision hierarchy, 
formation of pair-wise comparison matrices, calculation 
of relative weights of factors, checking the consistency of 
a decision, sensitivity analysis, and a final decision (Saaty, 
1987; Saaty, 1990; 2000; 2003; 2008; Modarres and Zarei, 
2002; Bhushan and Rai, 2007; Filipović, 2007; Bunruamkaew 
and Murayama, 2011; de FSM Russo and Camanho, 2015). 
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This allows participants to make pairwise comparisons 
between criteria and select the most appropriate alternative 
based on their priorities.

The most important advantage of the AHP method is its 
ability to integrate qualitative and quantitative information 
and evaluate criteria and alternatives according to priorities. 
The method enables the translation of participants’ 
subjective opinions to convert into numerical values. In 
this context, the AHP considers participants’ objectives and 
subjective judgments. This enables participants to reflect 
on their understanding of a particular case. An essential 
advantage of the AHP is that it is easy to understand and 
implement. Decision problems are evaluated within a 
hierarchical structure, consisting of criteria and alternatives 
that help to understand the current situation and support 
quick problem-solving. Furthermore, the AHP technique 
makes decision processes transparent. Scrutiny of the 
judgments made by stakeholders increases transparency 
and provides a platform for negotiation (Ananda, 2007; 
Bhushan and Rai, 2007; de FSM Russo and Camanho, 
2015).

Since public decisions can affect many people, developing 
collective group opinions is a way to support participatory 
democracy. The AHP is a useful tool in obtaining a 
single verdict by discussing the opinions of individuals 
from different sections of society on a subject. It allows 
participants to express their preferences and objectives 
and reconcile them with those of others. Making a group 
decision means bringing individual judgments into a single 
judiciary representing the whole group and implementing a 
group preference (Saaty, 2000; 2008). In AHP, a negotiation 
environment is established through brainstorming, leading 
to a better understanding of the subject. Then, every 
judgment is discussed until a consensus is reached. The aim 
is to bring stakeholders together for an exchange of ideas 
and to reach a collective judgment.

If there is no compromise between values, a group 
preference can be created from individual preferences. In 
the analytic hierarchy method, a survey can be conducted 
to combine different people’s judgments (Filipović, 2007). 
Those involved in decision-making can use the 1–9 scale 
of Saaty to express their priorities for each criterion and its 
sub-criteria. Through a pair-wise AHP comparison matrix, 
Saaty suggests that survey results should be combined with 
the geometric mean method and entered into the model 
as a single judiciary (Saaty and Vargas, 2012; Önder and 
Önder, 2015; Wanga et al., 2016). In this context, a single 
judgment is obtained by surveying all levels in the hierarchy 
and prioritizing the decision alternatives by evaluating all 
criteria. This increases the consistency of resulting matrices. 
Furthermore, all stakeholders have a say in the decision. 
Thus, there may be less conflict in the discussion of possible 
outcomes.

Another beneficial feature of the AHP technique is that it 
can be combined with different decision-support methods 
and techniques. For example, the AHP can be used with 
multi-criteria decision methods such as Topsis, Vikor, and 
Electre (Uludağ and Doğan, 2016). In such cases, the weights 
usually obtained with AHS are used as input in different 
methods. Furthermore, the AHP can be integrated with a 
SWOT analysis, which provides a systematic analysis of the 
opportunities and threats that are inherent to, for example, 
a residential area and the strengths and weaknesses of this 
area (Kajanus et al., 2004). While computer programs such 
as Expert Choice, Super Decision and MakeItRational have 
been developed to implement the AHP, Microsoft Excel can 
also be used (Ishizaka and Nemery, 2013).
Limitations of AHP include that decision-makers may find 
it challenging to interpret the comparison values between 1 
and 9. Furthermore, AHP ignores the interaction between 
decision-makers. To overcome this issue, it is useful to 
organize meetings where opinions are exchanged between 
individuals, especially when group decisions are made 
(Ananda, 2007; de FSM Russo and Camanho, 2015).

The Proposed Framework
The standard planning process consists of preparation, 
evaluation of the current situation, design of a plan, 
implementation, and monitoring (Horelli, 2003; Ataöv, 
2013; Brown and Kyttä, 2014). In our proposed decision 
support framework, 2D/3D visualisation and AHP methods 
are integrated while the stages of the standard planning 
process are preserved as the backbone. The aim is to judge 
the development and determination of alternatives. This 
means that the role of the people in the process is the level 
of collaboration which is the fourth level of the spectrum 
defined by the International Association for Public 
Participation (NRC, 2008; IAP, 2014). In this context, the 
literature on the participatory decision-making process was 
examined, and the fundamental principles for the proposed 
decision-support model were defined (Table 1). In line with 
these principles, the proposed decision support process 
stages are determined below (Figure 1).

Agenda-Setting
To determine issues to be considered in the planning 
process, problems and aims related to a particular planning 
area need to be determined at the agenda-setting stage 
(NRC, 2008). Therefore, the agenda text should provide 
information on the following issues related to the decision-
making process (Horelli, 2003; Gregory et al., 2012; Ataöv, 
2013; Lienert et al., 2015):
• Scope and limits of the decision
• Need for public participation
• Experts that manage the process and their roles
• Stakeholders and their roles
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Table 1. The fundamental principles of the proposed decision support framework

Principle Definition of the principle

Determination of scope To clarify the limits of the model, the scope of the decision-making process needs to be determined.
 • The purpose: Participants should know the aim (Atlee et al., 2009; Mu & Pereyra-Rojas, 2017). 
 • The public participation level: As the participation level in the selection of the tools and methods to be  
 used in the accession process will play an important role, it should be determined which participation level  
 to adopt from the public participation spectrum on the decision-making process (Horelli, 2003; Laurian &  
 Shaw, 2009; IAP, 2014). 
 • The representation level: In accordance with the principle that those affected by the decision have the  
 right to be involved in the participation process (Laurian, 2004; Brown & Chin, 2013; IAP, 2014), par 
 ticipants must include a representative sample of the population affected by the decision and the  
 community from each part of the community (Rowe & Frewer, 2000; Irvin & Stansbury, 2004; Atlee et al.,  
 2009; Kahila-Tani et al., 2016). Public authorities should use effective communication methods to increase  
 people's awareness about the decision-making process within this scope. If necessary, an appropriate  
 representation sample can be determined by methods such as mapping techniques or stakeholder analysis  
 (Horelli, 2003). However, it is wrong to assume that more people are better, and the number of participants  
 may vary depending on the qualification of the decision to be made (Involve, 2005; National Research  
 Council, 2008).  
 • Duration: In today's society, time is a precious issue for people. Therefore, time should be well planned  
 and realistic until the final decision is announced (OECD, 2001; Involve, 2005). Process managers should  
 determine how much time each stage of the decision-making process will be completed and allocate  
 sufficient time. A timeline should be created for participants to allocate time and organise themselves.
Clarity The administrator must clearly identify and publicise the roles and responsibilities of citizens and  
 government (at what stages, how they will contribute) in the public participation process. The  
 administrator must commit to sharing information in a complete, objective, reliable and comprehensible  
 manner (OECD, 2001; Brown & Chin, 2013).
Early participation The principle of participation is that people potentially affected by a decision should be involved in the  
 primary decision-making stage at the beginning of the process (Involve, 2005). This is necessary for  
 understanding the expectations of the people and for the emergence of more solutions (Rowe & Frewer,  
 2000; Ridder & Pahl-Wostl, 2005; Ataöv, 2007b; Hassan et al., 2011; Brown & Chin, 2013; Kahila-Tani et al.,  
 2016). In addition, early involvement of people in the participatory process not only ensures the effective  
 use of information but also increases the confidence of the participants in the process and strengthens their  
 commitment to the decisions made (Innes & Booher, 2004).
Transparency and For a successful decision-making process, mutual trust must be built between participants. Designing  
reliability a transparent and reliable decision-making process is essential to ensure that participants trust the  
 decision-making process and establish lasting relationships (Irvin & Stansbury, 2004; Laurian, 2004; Ridder  
 & Pahl-Wostl, 2005; Laurian & Shaw, 2009; Fung, 2015). Blondet et al. claim that creating mutual trust in  
 the participatory process is of crucial importance (Blondet et al., 2017). In this framework, at each stage of  
 the participation process, the administrator should share the summary report or final report with the  
 public, explaining how decisions are made, how the roles are distributed, and how the opinions and  
 suggestions of citizens affect the decisions (Rowe & Frewer, 2000; Brown & Chin, 2013; de Luca, 2014).n  
 addition, it is explained how participants use the right of objection and appeal.  If necessary, independent  
 counsellors should manage the process.
Educational Participation should give people and professionals meaning and increase public awareness (Laurian &  
 Shaw, 2009). Participation in the decision-making process enables the public to learn about the purpose of  
 the decisions made about the city and the professionals to learn about the problems and priorities of the  
 people (Ridder & Pahl-Wostl, 2005; Wanga et al., 2016). Furthermore, listening to participants allows them  
 to emerge new ideas and create new alternatives. This increases the learning capacity and participation  
 motivation of the participants (National Research Council, 2008).
Fair and impartial Participation should give equal opportunities to stakeholders to access information, consult and participate  
 (Brown & Chin, 2013). The participatory process should be designed in such a way as to prevent influential  
 groups (elites) from dominating the process, encouraging the participation of groups that are excluded  
 from society or who have barriers to joining the process (Innes & Booher, 2000; Laurian, 2004; Bannon  
 & Ehn, 2012). The participation process should be accessible to everyone with applications such as 
 payment of transportation costs, provision of different participation options, and provision of nursery  
 service. The information provided by the government in the participatory process should be objective,  
 complete and accessible to stakeholders. Attitudes and behaviours that may cause polarisation should be  
 avoided. If deemed necessary, an independent auditor should supervise the process.
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• Negotiation methods, aims, dates, and places

• Decision-support methods

• Expected outcomes and success criteria

• Observation and evaluation system.

The agenda text should be shared with the public. 
Furthermore, it should be clearly indicated what kind 
of contributions are expected from participants. In this 
context, the first contact should be made personally (usually 
by mail). Furthermore, the agenda text can be announced 
by, for example, local radio and television stations, places of 
worship, schools, and others (Laurian, 2004).

Data Collection and Analysis
The success of the decision support function depends on an 
adequate analysis of the current situation. In this context, 
the experts who manage the process need to collect data, 
process them and produce a visual representation (such 
as a chart, graph, or map). Visual materials and analyses 
should be created using GIS’ spatial analysis capabilities. 
Furthermore, a SWOT analysis can be performed in which 
internal and external conditions are evaluated, depending 
on the scale of the decision problem (Ataöv, 2013).

Determination of Criteria and Alternative Scenarios
It is necessary to identify criteria affecting the purpose 

Table 1. CONT.

Principle Definition of the principle

Resources In the decision-making process, sufficient human, time, financial and technical resources should be  
 allocated to enable the information, consultation and policy-making process to succeed. At the start of  
 the process, it is necessary to organise the places where the participants feel comfortable and provide  
 adequate information materials (OECD, 2001; Irvin & Stansbury, 2004; Brown & Chin, 2013).

Human resources The administrative and public officials should know their responsibilities in planning and managing  
 participation. Professionals should have the tools and skills to encourage participation alongside their  
 technical expertise (Fainstein, 2000; Laurian, 2004; Ataöv, 2007b). To prevent the negotiation from  
 becoming a waste of time in the decision-making process, professionals are responsible for determining  
 which issues should be negotiated and communicating the information produced to society so that people  
 understand.

Influence Influence is a reflection of the information agreed by the participants to the final decision in the decision- 
 making process (Rowe & Frewer, 2000). Therefore, implementing a participatory process is to promise  
 people that their ideas will be taken into account (IAP, 2014; Fung, 2015). For this reason, participants'  
 contributions to the process should not be limited to official documents (Ehn, 2008), but it should be  
 ensured that the people’s will influences the decision made.

Result-orientation If the participants see that their ideas affect their decisions, they tend to trust the decision-making  
 process more (Ridder & Pahl-Wostl, 2005). Participants are motivated to participate in a similar  
 participation process. Hence, the participation model should be result-oriented (Ataöv, 2007a)

Determination of Various methods and tools enable participants to negotiate and make collective decisions. However, since  
methods and tools no single correct method applies to each participatory process, appropriate methods and tools should be  
 determined to meet the stakeholder group's needs according to purpose and context (Creighton, 2005). 

 • Determination of consultation methods: A negotiation method allowing an appropriate number of  
 participants to express their opinions should be determined in the direction of the purpose (Brown &  
 Chin, 2013). These techniques include participatory appraisal, focus group meetings, and community  
 consultation meetings (Involve, 2005). 

 • Determination of decision-making methods: In the decision-making process, an objective and analytical  
 decision-making method in which the public can express their preferences and objectives to achieve the  
 determined goal must be determined (Zhang & Fung, 2013). 

 • Determination of communication methods: The appropriate communication techniques established with  
 the participants increase the participants' confidence in the process and facilitate the construction of  
 consensus (Wanga et al., 2016). It is usually the best communication way that people are invited as  
 individuals into the participation process. However, according to the number of participants, methods  
 such as mass mailing, brochure distribution, advertising to the press, informing various institutions  
 and communities can be used to communicate with the participants (Involve, 2005). The important thing is  
 to use a clear and comprehensible language when informing the participants.

Continuity In order to spread the participation culture in society, information tools should be applied continuously,  
 and the experiences obtained from each participation practices should be conveyed in a way specific to the  
 following practical application (Creighton, 2005; Atlee et al., 2009).
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defined during the agenda-setting stage and the alternative 
scenarios of decisions. Two methods are used to determine 
them. First, experts identify possible criteria. Second, criteria 
are picked that reflect the wishes of those citizens affected 
by the decision. Since the aim is to ensure negotiation-
based and open participation, the participatory appraisal1 
workshop method should be used as the consultation 
method (Laurian and Shaw, 2009). This participation 
method allows participants to express their opinions and 
encourage negotiation.

The workshop, led by a facilitator, should begin with 
informing people about the evaluations and analyzes 
prepared by experts for a project. Next, participants 
should express their opinions on the factors that should be 
considered. Each participant should be allowed to express 
themselves (Horelli, 2003; Mu and Pereyra-Rojas, 2017). At 
these meetings, participants should be able to freely express 
their concerns and make recommendations on the issues 
to be considered in the planning process. By assessing 
the opinions of the participants and the factors initially 
identified by experts, the criteria to be used in the AHP 
method are determined (Zhang and Fung, 2013).

Moreover, possible alternative scenarios should be 
identified to solve identified problems or activate present 
potentials at this stage. It is essential to produce alternatives 
to make the best decision and assess different perspectives. 
In the participatory appraisal workshop, participants 
should have time to state their opinions about possible 
alternative scenarios that help meet their needs (NRC, 
2008; Lienert et al., 2015). For the decision hierarchy of the 
AHP to be established at a later stage, data obtained in the 
workshop need to be evaluated and criteria relevant to the 
purpose are determined (including possible sub-criteria) 
and possible alternatives. Factors that are similar to each 
other should be combined and unrealistic alternatives be 
eliminated to ensure that the decision hierarchy in the AHP 
is not too large. The opinions stated during the workshop, 
the experts’ evaluations, and the outputs should be reported 
to the public.

Design Alternatives
Solution-oriented alternatives should be created to increase 
participants’ interaction and communication capacity so 
that participants can comment. They should be compared 
by modeling them in a virtual environment by three-
dimensional (3D) visualization techniques of computer-
aided design software, such as ArcGIS, Autocad and 
Sketchup (Koramaz and Gulersoy, 2011). Thus, participants 
can easily compare possible alternatives using their 
priorities thanks to three-dimensional (3D) virtual urban 
models (Wu et al., 2010).

Constructing the AHP Hierarchy and Determining 
Appropriate Alternatives
At this stage of the decision process, the most appropriate 
alternative should be determined by making pair-wise 
comparisons of criteria and alternatives. In this sense, 
experts should establish a hierarchical structure composed 
of criteria, sub-criteria, and alternatives to handle the 
decision-making process systematically. Furthermore, 
experts should create pairwise comparison matrices for the 
participants to objectively evaluate criteria and alternatives 
(Gregory et al., 2012).

Since the aim is to determine the participants’ priorities, an 
appraisal workshop should be organized for the participants 
to express their opinions. This should begin with introducing 
criteria and possible design alternatives and by explaining 
the workshop’s objective. Then, participants should 
determine the importance of criteria and alternatives for 
the pairwise comparison matrices formed by the experts. 
Finally, a group decision will be made to determine the 
mutual ranking of factors and alternatives at the meeting. 
Two methods can be used at this stage:

1. A collective group decision, based on a discussion by 
participants. During each pairwise comparison, all 
participants are expected to agree on a collective value 

Figure 1. The Proposed Participatory Decision-making 
Process (adapted from the planning application process in 
the UK) (Liverpool City Council, 2023d).
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between 1 and 9. It may not be easy to achieve a collective 
value because of participants’ different priorities and 
opinions. However, not every participant needs to agree 
on each problem component (Filipović, 2007).

2. A survey for ranking the factors and alternatives from 
1 to 9 (Mu and Pereyra-Rojas, 2017). A collective value 
for mutual comparisons can be obtained based on the 
participants’ answers by applying the geometric mean. 
Subsequently, data lead to the calculation of the AHP, 
and the most suitable alternatives are determined. 
Furthermore, when people cannot come together 
physically, the process can be exercised by sending a 
questionnaire to the participants.

Experts determine the most appropriate alternative 
based on the results of the AHP. In the AHP process, 
administrators should share reports, including the decision 
hierarchy, the pair-wise comparison matrices, the priority 
and consistency calculations, and the outcome as soon as 
possible in the interest of a transparent decision support 
process.

The Draft Plan
At this stage, a draft plan should be prepared to integrate 
the most appropriate alternative design identified by the 
AHP method. An independent auditor should examine 
whether the draft plan conforms with the decisions taken 
in the accession process and with legal requirements.

Approval and Implementation
After evaluations of the draft plan and corrections are made, 
the plan is approved and implemented if necessary.

Evaluation
At the evaluation stage, whether the decision made has 
reached its stated objectives is established. At this stage, 
the opinions of participants should be taken into account. 
Participants are asked questions such as whether the process 
meets goals and objectives, whether the process meets the 
demands of the participants, whether the methods and 
techniques used and the level of participation are sufficient. 
Thus, some final thoughts on the success of the accession 
process are obtained. Furthermore, stakeholder feedback 
should be collected and analyzed at every stage of the 
participation process. Findings should be used to produce a 
decision and plan subsequent participatory activities.

Observation and Feedback
Whether the decision made leads to solving a problem and 
is suitable for the purpose determined at the beginning 
of the process is checked. If the problem is not solved or 
if the decision does not meet the aim, there is a need to 
investigate the reasons.

CASE STUDY

The proposed framework was tested in a decision-making 
process of a regeneration project; “Plot 10” in Liverpool. 
Plot 10 is located on the eastern edge of Liverpool City 
Centre, between the University of Liverpool and Edge Hill 
and Kensington neighborhoods (Figure 2). Here, Liverpool 
City Council is developing a project called Paddington 
Village (Liverpool City Council, 2023a) which includes 
Plot 10. While the project will affect the entire city, the main 
impact will be on surrounding residential areas. Plot 10 was 
chosen as the case study due to Liverpool City Council 
currently discussing changes to an existing plan decision.

According to Liverpool Local [Land use] Plan’s policies, the 
site covering Plot 10 is a “Mixed Use Area” (Figure 3). “The 
designation of Mixed-Use areas and Sites for Various Types of 
Development is intended to promote development which can 
make a significant contribution to the regeneration of the local 
economy, providing enhanced employment prospects and 
opportunities for environmental improvement.” (Liverpool 
City Council, 2023b). In line with this policy, Liverpool City 
Council aims to create an international development zone 
in the Paddington area to attract investment and increase 
employment opportunities. In addition, the plan is to create 
a place for trade, housing, technology, education, health 
facilities, and events. A standard participation procedure 
was applied in the decision-making process for Plot 10. The 
proposal plan decision was announced to the public via the 
internet and mail. However, as the owner of the Paddington 
site, Liverpool City Council cooperated closely with existing 
and potential investors (Liverpool City Council, 2023a). In 
this participation process, decision-makers and investors 
were the main actors rather than the local people.

For the purpose of testing the framework, focus group 
members who had a good understanding of the site were 
chosen. Due to its location next to the university campus, 
12 doctoral students were appointed. Focus group members 
participated in the proposed model simulation. In addition, 
they provided feedback on whether they thought the 
approach would lead to the general public effectively 
participating in the decision-making process.

Ten focus group members participated in all phases of 
the process. First, an appraisal workshop (approximately 
1 h) was held during the pilot participation process. At 
the beginning of the workshop, the case study area was 
introduced, using analysis maps prepared with GIS. After 
that, participants discussed what the plan decision of Plot 10 
should be. The analytical infrastructure of the AHP is used 
in the proposed decision support process. In the appraisal 
workshop, which was led by a focus group member who 
was a PhD student in architecture and working in an 
architectural company, focus group members addressed 
two critical issues:
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• Their opinions on the design criteria that should be 
considered in the case study

• Their opinions about possible alternative scenarios 
helping make plan decisions.

In the workshop, the participants listed the design 
criteria that should be evaluated. These include green 
space, accessibility, human scale, sustainability, identity 
(place-making), harmony (with surrounding buildings), 
transportation (such as junctions, cars, and parks), 
and income (from the sale of land by the council). The 
participants also listed the possible plan/design alternatives 
that should be considered, as follows; low-cost housing, 
sports center (activities), youth center, cancer care center, 
car park and top a green space, bicycle center, and multi-
function space (such as public space/outdoor play area, 
market).
Next, to evaluate the design criteria and possible alternatives 
(determined by the focus group in the workshop), focus 
group members filled out a questionnaire based on the 
AHP. The questionnaire aimed to determine participants’ 
priorities regarding the plan decision for Plot 10 by 
comparing each criterion and decision alternatives with 

each other. The survey consisted of two parts (Appendix). 
In the first part, the focus group members compared their 
priorities regarding the design criteria determined during 
the workshop. Then members compared their priorities for 
three-dimensional plan/design alternatives regarding each 
criterion (Figure 4).

Focus group members expressed their priorities regarding 
factors and alternatives for Plot 10. The different judgments 
of each member in the paired comparison process were 
combined with the geometric mean. Thus, consolidated 
priorities were obtained for each comparison. The 
questionnaire data were analyzed with the Super Decision 
program. Analysis results regarding the design criteria 
showed that the first priority of focus group members was 
transportation (such as the road junction-nearby, cars and 
parking) with a value of 26.30%. Their second priority was 
green space, with a value of 18.50% (Table 2).

When all the paired comparison data were evaluated, 
participants preferred Plot 10 to be planned as a multi-
functional space with a value of 21.7%. The second 
preference was for Plot 10 to be planned as affordable 
housing with a value of 19.4% (Figures 5 and 6).

Figure 2. Location of Plot 10.
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RESULTS AND DISCUSSION

Following completion, focus group participants evaluated 
the whole process through a questionnaire. The purpose 
was to learn about focus group members’ opinions on 
the proposed framework. Ten focus group members 
participated and the results are as follows:

1. Do you believe your ideas are being included in the 
decision-making process? Do you feel your experiences 
and expectations have been considered in the decision-
making process?

All focus group members in the survey answered “Yes” to 
this question. Explanations given were broadly in line with 
the comment made by one of the members:

I believe my ideas are being included in the decision-making 
process as a scientific analysis with professional software was 
used to see the results. I feel my experiences and expectations 
have been considered in the decision-making process because 
I can see from the results that some of the chosen design 
alternatives are the ones I chose.

2. Would you participate in the decision-making process if a 
council uses the proposed method?

The rate of those who said “I would participate” to this 

question is 60%. The focus group members who said “I 
would not participate” stated that they could not attend 
because they were busy or did not have enough time. 
However, the most significant criticism regarding the 
proposed method among the members who said “I would 
not participate” was as follows;

Unlikely, because it was a very long and repetitive process 
ranking every characteristic of the site, I think that giving 
qualitative opinions is a better option.

3. Can participants learn something during through the 
proposed process?

All participants stated that they gained a new perspective 
from the decision process in general. They thought that 
the proposed participation method could bring a new 
perspective to the participants. One of the members 
expressed this situation as follows;

Yes, I do think there are things I could learn from this activity. 
Basically participants are architecture-related students but 
studying in different areas like in sustainability, design, 
culture, and social aspects, [so] it is interesting to learn to 
thinking from different points of view for the same project.

4. Do you think the proposed participation process is usable 
in the current decision-making process?

Figure 3. Liverpool Local Plan - City Center area (Liverpool City Council, 2023c).
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The focus group members generally stated that the method 
could be used in current decision-making. However, some 
members emphasized that the pair-wise comparisons 
arising from the AHP method should be reduced. 

5. Did 2D/3D visualizations help you make your decision?

Participants stated that the 3D models helped them better 
understand the space and the surroundings and to make 
decisions.

6. Can a transparent and accountable decision-making 
process be achieved with the proposed decision-making 
model?

Participants stated that the method could provide a more 
transparent and accountable decision-making process. 
However, the method and how the different votes are 
weighted needed to be explained more clearly to the people 
involved in the decision-making process.

7. How does using the AHP method in the proposed model 
affect your choice?

Most of the participants stated that using the AHP method 
within the scope of the proposed model was beneficial and 
efficient when comparing the criteria, as expressed by the 
following statements of three members:

I think, the AHP method is very useful and efficient to make 
a decision when facing many different factors which affects 
the results.
AHP model make the process more understandable and 
easier for me.
Using the AHP method gives us the freedom of showing our 
feelings and thoughts in a detailed manner.
Some members also thought constantly comparing the same 
criteria was slightly confusing. One member expressed this 
as follows:
It was so confusing. If I was not a well-educated person, I 
would not complete it. I believe, it can be more effective when 
it is designed simpler (Member 4).
8. Do you think the proposed process is beneficial or a waste 

of time?
About 90% of the focus group members who participated 
in the case study stated that the proposed participation 
process was beneficial. However, one member stated that 
the pair-wise comparisons take too long, and the public will 
not want to spend time on it:
I can see the value of it, however, it took far too long to rank 
every option and I don’t think members of the public would 
be happy to do this (Member 2).

Figure 4. A Sample of AHP questionnaire.
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9. Did you have any difficulty in the participation 
process? If so, what did you find challenging?

While the majority of the focus group members were 
satisfied with the proposed participation process, 
some members also determined difficulties, as follows;

The questionnaire was so detailed and hard to 
understand.

The discussion was quite fluent and in an easy mood, 
so everyone shared idea from their own research 
background. I guess more pictures and videos may help 
participant’s thinking.

10. Do you think the public would be able to understand 
the proposed participatory process?

About 80% of the focus group members stated that 
the process is useful and easy to understand. This was 
expressed by one member as follows:

The proposed participatory decision-making process 
would be a beneficial system that UK planning councils 
could potentially utilize. Unfortunately, government 
cuts in funding at national level have led to short staff 
areas and further COVID effected months have exposed 
a short fall of workers. I would be happy to see this 
scheme used more.

However, some members stated that the public would 
have difficulty in understanding the process and that 
the process should be simplified:

I think members of the public would struggle to 
understand the maths behind the process but you could 
make it simpler (Member 2).

The results show that the proposed framework 
allows participants to express themselves and 
supports decision-making. Furthermore, participants 
emphasized that it provided a transparent and 
accountable support process, mainly as participants 
had the right to speak at the workshop. Furthermore, 
their ideas were included through a questionnaire. 
Allowing people to express their opinions and 
influence the decision will increase their confidence in 
participating and ensure they do not see it as a waste 
of time.

Findings indicate that participants gained new 
perspectives on different issues. The main reason is that 
focus group members with different expertise could 
negotiate and bounce ideas off each other during the 
meeting. It is an essential aspect of any participatory 
planning approach that technical issues need to be 
dealt with at a level that the public can understand. In 
addition, 3D visuals of alternative designs help those 
participating. In the case study, learning during the 
participation process positively affected participants’ 
willingness to participate.Ta
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The main reasons for members favoring the AHP method 
are that it offers an objective methodology, transparently 
transfers stakeholder preferences to the decision-making 
process, makes a single judgment by comparing the 
criteria, and systematically evaluates participants’ opinions. 
Therefore, using the AHP method in decision-making 
increases people’s confidence in the process. Furthermore, 
using the AHP method in the proposed decision-making 
framework can accelerate the process and enable people’s 
priorities to determine the final decision.

A limitation of the AHP method is that the priority order 
is determined by a pair-wise comparison of all criteria. The 
resulting increase in the number of criteria to be compared 
causes the process to become long and confusing. For 
example, members were asked to compare eight design 
criteria and seven design alternatives for each criterion in 
the case study. Some members described this process as too 
long, confusing, and boring. Consequently, members of the 
public may not like it, and their willingness to participate 

may decrease. To eliminate this limitation, criteria and 
alternatives should be evaluated and reduced as much 
as possible at the first preparation stage or during the 
participatory appraisal workshop. Reducing the number 
of factors and alternatives in the decision-making process 
will reduce the number of pairwise comparisons, thus 
shortening the participation process.

CONCLUSION

Participatory planning focuses on reaching stakeholders 
affected by plan decisions and understanding their needs 
and priorities. Participation can occur in the associated 
decision-making process at different levels and methods. 
However, using inappropriate methods in the participation 
process can undermine the public’s trust and reduce the 
public’s desire to participate.

Meeting stakeholders’ expectations are essential to increasing 
the decisions’ legitimacy. In this context, this paper introduces 

Figure 5. Consolidated Weights of Design Alternatives’ Priorities.

Figure 6. Participants’ first priority alternative is a multifunctional space (21.7%) for Plot 10.



Megaron, Vol. 18, No. 2, pp. 184–201, June 2023 197

a deliberative framework that aims at handling technical 
issues at a level that can be understood by the general public 
and where the participants’ priorities are systematically 
evaluated. The framework integrates visualization and 
mapping/analysis capabilities of computer-aided design 
software with the decision support methodology of AHP. 
The proposed framework aims to inform stakeholders, allow 
them to express their priorities, and make judgments about 
developing and identifying alternatives.

The framework was tested through a case study in 
Liverpool, UK. 12 PhD students from different professional 
areas formed the associated focus group, evaluating an 
inner-city regeneration project. Members participated in 
the case study process phases and expressed their views 
on the proposed framework. Subsequently, advantages and 
shortcomings were revealed.

Testing suggests that the proposed model can be used in 
a participatory planning process if the number of criteria 
and alternatives is reasonable. Participants were able to 
express their priorities and influence decisions. In addition, 
the framework can be applied through online meetings and 
surveys if physical presence is impossible.

A potential limitation of using the framework is the number 
of factors to be compared. If this is too high, the process can 
become long and confusing. However, this can be addressed 
through thoroughly evaluating factors and alternatives by 
the expert(s) managing the process, keeping their numbers 
reasonable. In this context, future studies should investigate 
how fewer factors can lead to a codecision by discussing 
their priorities.
1Participatory Appraisal defines a set of approaches that 
enable people to make decisions about the future through 
self-expression and learning of new information. In order for 
people with different needs and thoughts to explore issues, 
the method aims to encourage people who are reluctant to 
participate in meetings by using visual tools in the production 
process (Involve, 2005).
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Appendix: The focus group member list

 The Focus Group Member Number Profession

 Member 1 Urban planner

 Member 2 Town planner

 Member 3 Water engineer

 Member 4 Architect

 Member 5 Architect

 Member 6 Architect

 Member 7 Cinematographer

 Member 8 Biologist

 Member 9 Physicist

 Member 10 Interior designer

 Member 11 MA in education

 Member 12 Environmental researcher


