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Introduction 

In order to develop an understanding of the best use of information and 

telecommunication technology to support public participation process, this paper examines the 

technological movement, public participation processes and aware planners about the existing 

technologies for planning. Finally it concludes with an outline of a how to use technology to 

typical type of participatory process to enhance public participation.  

In the modern age, a majority of world’s population prefer to live in urban areas. 

According to United Nations projection released in February 2008, half of the world’s population 

was living in urban areas at the end of 2008 and about 70 percent will be living in cities by 2050 

with the biggest growth in cities and towns in Asia and Africa. The United States 2000 Census 

population showed that 79 percent of the total U.S population was living in urban areas and the 

overall population was projected to grow by 100 million by 2040. This situation creates an 

immense responsibility for urban planners. Urban planner will require unprecedented effort to 

engage communities and stakeholders in planning new buildings and infrastructure. 

Development of information and telecommunication technology, particularly the Internet and 

modern planning software, provide planners with tools to engage and facilitate public 

participation in planning process. In past, planning support system research has shown the 

importance of application of technology in planning process but there has been little work to 

educate practitioner about available technologies and how to create a technology centered 

participatory process according to their working need.   

This paper consists of four parts. First I describe the participatory process in urban 

planning in the context of the use of technology or planning support system that includes a wide 

range of geo-technology tools that helps planning process. In past, we have seen the “the use of 
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information technology to support government operations, engage citizens, and provide 

government services.”
1
 Though there has been effort to engage citizens through the use of 

information technology, the effort has been constrained by the limited awareness about the 

availability of suitable technical tools, digital divide and lack of understanding of how 

technology can meet the need of citizens and planners. In the first part of paper I will describe 

how the information technology and its expansion will engage citizen participation and why 

urban planning requires a technological approach.  

Second, I review the history and theory of public participation in professional planning. It 

is important to understand the participation process mostly used by planning professionals. 

Professional planning literature shows that new models of participation process were proposed 

and created after a continued debate since 1960s about the definition and rationale for public 

participation in planning
2
. Planners used the participatory process to communicate directly with 

citizens in order to build the political support necessary to achieve their plans. We can certainly 

use those perspective and values to use appropriate technology to achieve consensus about and 

enhance public participation. 

Third, the paper describes the existing technology and its use in enhancing the public 

participation in urban planning. Though the development of urban planning software and 

hardware continues, there is recognition among planning support system researchers, including 

those working on planning issues that planners do not take full advantage of technology in their 

daily tasks and do not see the role that information technology could play in planning efforts
3
. In 

fact, a recent survey of planners found that planners lack awareness of planning support system, 

                                                           
1
 Terry F. Buss, F. Stevens Redburn, and Kristina Gua Information Technology and Governance, in Modernizing    

   Democracy: Innovation in Citizen Participation, Armonk, New York: M.E. Sharpe 2006 
2
 Goodspeed Robert C. Citizen participation and Internet in urban planning. University of Maryland 2008 

3
 Klosterman, R.E. Planning Support Systems: A New Perspective on Computer-Aided Planning. CA: ESRI Press.      

  2001,3 
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lack experience in using it, and lack intent to integrate it into planning practice
4
.  Despite the 

challenges, there have been many attempts to create opportunities to further integrate 

information technology into planning practices and develop relevant planning applications that 

are tailored to planning tasks and processes. I will describe some of the existing technology in 

order to make planners aware about its appropriate use, benefit and challenges. 

The paper concludes with a description of how information technology can be fitted in 

planning process to enhance public participation. “Internet is a powerful tool for planners to 

expand the base of participants in planning process and enhance traditional engagement 

approaches”
5
. Thus this paper will simply review the planning participation process and theory, 

existing technological use in urban planning process and propose ways information technology 

or internet tools can be used to create inclusive, democratic and equitable planning process. 

 

 

 

 

 

 

 

 

 

 

 
                                                           
4
 Vonk, G., S. Geertman, P. Schot.  Bottlenecks preventing the widespread use of planning support systems. 

  Environment and Planning A 37.5 (2005): 909-924. 
5
 Goodspeed Robert C. Citizen participation and Internet in urban planning. University of Maryland 2008 
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1: Urban Planning and the Use of Technology 

Information technology is dominating the contemporary world. It links the government, 

economy, society and culture. Since 1970s we have seen information technology create a new 

world, a world of virtual reality
6
. Virtual reality captures the essence of reality and mediates 

communication processes. In the field of urban planning information technology and virtual 

reality has existed for last three decades. Use of technology in urban planning is also referred as 

planning support system. The planning support system is a “new perspective on computer-

assisted planning”
7
 that integrates different computer system to support the planning function. 

Several authors have defined planning support system in various ways. Britton Harris defines it 

as an appropriate integrated system formed by the combination of a range of computer based 

methods and models to support planning function
8
. On the other hand, Klosterman keeps his 

definition broad enough to include all the current and future technologies useful for planning. He 

defines planning support system as computer-based tools that include only the computer 

hardware, software and related information systems used specifically for planning
9
. Thus, 

planning support system is the computer based tools, which can be hardware, software, 

information system, web based technology or combination of all these tools developed to provide 

planners with all the capabilities to fulfill their responsibilities with ease.  

Though the technology exists for last three decades, planners have not made the most use 

of the computers in planning practice. There is no single technology that can provide all the 

professional necessity of a planner but rather combination of different technology can be used 

                                                           
6
 Castells Manual. The information Age: Economy, Society and Culture volume I, II and II: Blackwell. 1996 

7
 Klosterman, R.E. Planning Support Systems: A New Perspective on Computer-Aided Planning. CA: ESRI Press.       

  2001,1 
8
 Harris B. Computing in planning: professional and institutional requirements. Environment and Planning B 26.3   

  (1999): 321 – 331, 322 
9
 Klosterman, R.E. Planning Support Systems: A New Perspective on Computer-Aided Planning. CA: ESRI Press.      

  2001,5 



8 

 

together to provide a planner with all the professional capability. Despite the innovation of 

technology in various areas of governance and economic development sector, its use specifically 

to facilitate public participation in urban planning process has been limited. The fundamental 

reasons of the limitation are the digital divide or the unequal distribution of internet access, and 

the unique character of the public participation process which makes it difficult to replicate 

online. The Gates Foundation study of year 2005 showed that 87% of the world’s population has 

no access to Internet. Though the majority of the United States population can be reached using 

online tools, majority of world’s population cannot be reached due to the lack of internet 

accessibility. Difference in access to internet, speed, language and disability is one major 

challenge in using technology to enhance participation process.  

Other challenges include administrative barrier, technical barrier and educating the public 

about the use of planning tools. Every time new technologies are introduced and the expense 

associated with new hardware and software creates an administrative barrier in an organization. 

Planning departments or planning firms cannot keep up with the rapid technology change. They 

fear that the technology they invest on may be quickly outdated and may need replacement
10

. 

Technical barriers usually occur due to the lack of staff knowledgeable in both planning and 

technology. Identifying right hardware and software for an interactive website, designing the 

website, using the right file size for citizen’s access and managing the information obtained from 

online citizen participation are some of the technical problems faced by the planners.
11

 If 

planners are successful in creating a web-based tool, then it is not just sufficient to create the tool 

                                                           

10
 Evan-Cowley Jennifer and Maria Manta Conroy. The Growth of E-government in Municipal Planning. Journal of             

Urban Technology 12.4 (2006): 81-107 
11

 Ibid. 
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but it important to educate the public about its use. Many times planning support system fail 

because of the lack of awareness among citizens about how to use them. For example  

“Greenpeace Canada launched a website to support its Stop Esso campaign in May 2002. 

The site included a forum to help people organize for the campaign, which aims to 

pressure the giant oil company to change its environmental policies. But according to 

David Fields, a former campaigner with Greenpeace Vancouver who worked on the 

project, many interactive features such as sending private messages to other users or 

broadcasting messages to the home page simply did not get used”.
12

  

 

Unless planner educate people about the features available in the planning support system and 

how to use them people with not make the best use of the system. Thus, if the planners want an 

effective result from citizen’s participation using the planning support system they have to use 

techniques to educate the public about the tools. New technologies and approaches are developed 

to address these concerns. 

New technologies are emerging and the user of the technology is increasing as well. 

“2004 study by the Pew Internet and American Life project found that 77% of Internet users 

have gone online to search for information from government agencies or to communicate with 

them”.
13

 This shows that there is certainly an increase in number of people using internet 

technology to access information. In order to access information and communicate using the 

internet people need to have access to the internet. Nielsen/Net Ratings from 2004 showed that 

75% of Americans have Internet access at home. These research results help us understand the 

increase of internet user in public service. Since the number of technology user is higher, using 

computer based technology in planning and participation process certainly has many benefits. 

                                                           
12

 Groc Isabelle. “Weaving a useful: Want to involve citizen through internet?” AICP Journal 30 (2005): 30-36  
13

Evan-Cowley Jennifer and Maria Manta Conroy. The Growth of E-government in Municipal Planning. Journal of  

Urban Technology 12.4 (2006): 81-107, 82 
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Planners can reach large number of new audience by using the internet based technology. 

They can inform the citizens about various projects, meetings and decisions using information 

websites. Planners can also receive feedback from citizens and can have an interactive session 

with the citizens through emails and chat room to discuss further about a project. For example, 

The Puget Sound Regional Council (PSRC) of Seattle metropolitan had adopted this 

methodology to update their Vision 2020 to a wider audience. 

“The Puget Sound Regional Council has been testing new technology in an attempt to 

deliver more meaningful information to a wider audience as the agency updates VISION 

2020, the Seattle metropolitan area’s long-range regional growth strategy. PSRC 

produced a video to inspire action, developed sketch planning tools for technical analysis 

and informed decision-making, and used electronic distribution and web applications to 

help get the message out and gather citizen input.” 
14

  

PSRC have integrated various technologies like videos, sketch planning tool and web application 

to form their planning support system and reach larger audience. As a result, PSRC were 

successful to provide access to project information and to get large number of public comments 

which cannot be achieved through public meetings.
15

  

Other benefits of using planning support system include participation of citizens 

according to their convenience, equal access to all participants and participants get more time to 

think carefully on an issue. Citizens go online and do most of the work like receiving 

information, filling up forms and providing feedback themselves. As a result, staff is able to 

reach a larger mass. Similarly online applications are available around the clock. Participation 

will not be limited only to people attending the meeting or open house but will all be open to 

                                                           
14

 Bakkents Ben and Michele Leslie. “PSRC Using Technology to Reach New Audiences.” APA Infotext 85 (2006):  

    12-13 
15

 Ibid. 
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people who cannot attend the meetings. In the communities which are geographically spread out, 

using technology will make the communication and interaction more frequent. Most of the times 

public meetings are influenced or dominated by strong personalities but the use of an Internet 

based system provide opportunity to members of the public who may not feel comfortable 

speaking up in a public meeting to express their thoughts.  Planning support system also has the 

capability to attract a higher quality of input. When time is not a limiting factor the public get 

more time to go over and think carefully on an issue and can provide their personal opinion. 

Visuals and interactive maps help the public visualize the future scenarios, which helps them 

identify their preference on how they want to see their communities or cities in the future. 

Understanding the challenges and the benefits of the technology in urban planning is not 

sufficient to expand the use of technology to enhance public participation. We also need a model 

to understand the integration of technology in the current planning process. In order to do that, 

we need to understand the participation theory and existing technology. This will be discussed in 

part two and part three. 
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Part 2:  Public participation in urban planning 

“Public participation includes not only the deliberate hearings, but also the role of 

politicians, civic activists, business leaders, the media, and others in engaging in or forcing 

public conversation about planning topics”.
16

 With the growing power of citizens and growing 

complexity of urban development, planners developing new strategies to enhance participation 

can learn from the history and the theories of participation that was used to achieve consensus 

and coordinate urban development. 

Planning historian Thomas Schlerenth described the text titled Wacker’s Manual of the 

Plan of Chicago: Municipal Economy as the first textbook in American city planning
17

. This 

book talks about the Plan of Chicago of 1909 and the process involved in developing the plan. It 

is an early example of public participation in urban planning. Citizens were not directly involved 

in creating the plan but their votes influenced which recommendations to be implemented.   

In 1928 Comprehensive Planning Enabling Act started to enforce government’s power in 

involving citizens in planning process. Before enacting a comprehensive plan, the act requires 

“the commission shall hold at least one public hearing thereon, notice of the time and place of 

which shall be given by one publication in a newspaper of general circulation in the municipality 

and in the official gazette, if any, of the municipality.”
18

 

  An intense professional interest in the topic of public participation in planning started in 

the 1950s and 1960s due to the limited participation during urban renewal.  Debates surrounding 

maximum feasible participation raised a serious question about how participation should be 

                                                           
16

 Goodspeed Robert C. Citizen participation and Internet in urban planning. University of Maryland 2008 
17

 Thomas J. Schlerenth, “Burnham’s Plan and Moody’s Manual: City Planning as Progressive Reform,” Journal of 

     the American Planning Association 47, 1 (1983), 70-82 
18

 Comprehensive Plan Enabling Act 1928, 12 
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structured and power should be distributed more broadly in the city.  During this process, Sherry 

R. Arnstein, a former U.S. Department of Housing and Urban Development (HUD) official, 

published one of the most influential articles on the topic of public participation. Titled “A 

Ladder of Citizen Participation,” her article described an eight rung metaphorical ladder of 

participation.
19

 Arnstein explains both the flawed participation and power delegation to 

communities to include them in decision making process. She defines citizen participation as “It 

is strategy by which the have-not joins in determining how information is shared, goals and 

policies are set, tax resources are allocated, programs are operated, and benefits like contracts 

and patronage are parceled out, In short it means by which they induce significant social reform 

which enables them to share in the benefits of the affluent society.”
20

 The rungs are organized 

into three levels: nonparticipation (manipulation and therapy), tokenism (informing, consultation, 

placation), and citizen power (partnership, delegated power, citizen control). Arnstein defines 

“citizen control” as the proper definition of citizen participation. Though she strongly advocates 

on giving full authority to citizen she misses out to provide any strategy to design the process to 

implement the standards. She does not have much say on how to improve the current planning 

process. She also fails to incorporate the technicalities that are the need of expert and technician 

in the citizen participation process by providing citizen with power in decision making process.  

Besides Arnstein, there were several other scholars who contributed in designing and 

developing the public participation process of planning. Late Council of Planning Librarians 

published a “comprehensive” bibliography of “Citizen Participation in Urban and Regional 

Planning” compiled by John David Hulchanski
21

. Although 1950s had few articles referring 

                                                           
19

 Sherry R. Arnstein, “A Ladder of Citizen Participation,” Journal of the American Institute of Planners, July 1969. 
20

 Ibid. 
21

 John David Hulchanski, Citizen Participation in Urban and Regional Planning: A Comprehensive Bibliography, 

    Council of Planning Libraries, Exchange Bibliography #1297, June 1977, 2, 55-61. 
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public participation, late 60s and early 70s produced many in number. In 1980s, lessons from 60s 

and 70s were synthesized with process and requirements for local neighborhood planning. 

“Doing things democratically takes more effort and more time, but it is worth it for the quality of 

product that emerges and the sense of commitment that people will have toward it”
22

 was the 

concept followed in 90s. “The American Planning Association’s 1990 Neighborhood Planning: 

A Guide for Citizens and Planners presents a wide variety of outreach methods, data-gathering 

methods, and participation methods”
23

. This book argued that public participation on planning is 

not just needed for ethical reasons but is to create better plans that are more likely to be 

implemented. “De-professionalization, decentralization, demystification, and democratization 

were the four principals of democratic neighborhood planning”
24

. 

Consultant James L. Creighton proposed a process of decision analysis, process planning, 

and implementation planning, and provides a range of possible “tools” to reach and engage 

citizens in his Public Participation handbook. He defined participation as informing the public, 

listening to the public, engaging in problem solving, and developing agreements, within a 

framework where the government officials retain decision-making authority.
25

 He also suggested 

internet as a tool that can engage citizen and reach the audience who cannot be reached through 

conventional media
26

 but did not advise on how to use it effectively. A 2003 article proposing 

clearer regulation of participation organizes these themes into five areas; objective, timing, 

target, techniques and information.  

                                                           
22

 Bernie Jones, Neighborhood Planning: A Guide for Citizens and Planners, (Chicago: American Planning  

    Associaiton Planner’s Press, 1990), 12.23 
23

 Goodspeed Robert C. Citizen participation and Internet in urban planning. University of Maryland 2008 
24

 Ibid.,22 
25

 James L. Creighton, The Public Participation Handbook: Making Better Decisions Through Citizen Involvement,      

    (San Francisco: Jossey-Bass, 2005), 9. 
26

 Ibid., 204 
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Despite a good framework developed for public participation and for which there is 

consensus about it, the public participation practice changes based on various local factors such 

as local preference, availability of funds, and the values of government officials
27

. In order to use 

technology to enhance participation, it is important to understand the good participation model 

used by the practitioners and also the critics of the process.     

There is a legal requirement of public participation in most of the planning processes. A 

survey of legally mandated citizen involvement techniques in ten states found the requirements 

closely followed the requirements of the 1928 Planning Enabling Act: a public hearing and 

newspaper announcement after the planning had been completed
28

. Typical participation efforts 

found in most of the planning processes are public hearing, open house and committee meeting.  

 “An "open record hearing" under 1995 regulatory reform legislation (chapter 36.70B 

RCW) is a public hearing”
29

. A public hearing may occur as part of a regular or special meeting, 

or it may be the sole purpose of a special meeting, with no other matters addressed. The main 

purpose of the public hearing is to obtain public testimony or comment. A Public Hearing body 

is comprised of elected officials or citizen members appointed by City Council
30

. Judith E. Innes 

and David E. Booher argue the legally required methods of public participation, in particular 

public hearings and review and comment procedures “do not work,” and antagonize the public, 

pit citizens against each other, polarize issues, and discourage participation
31

.  They argue that 

the current legally required participation method is one-way talk and is more reactive than 

                                                           
27

 Goodspeed Robert C. Citizen participation and Internet in urban planning. University of Maryland 2008 
28

 Samuel D. Brody, David R. Godschalk, Raymond J. Burby, “Mandating Citizen Participation in Plan Making: Six   

    Strategic Planning Choices,” Journal of the American Planning Association, Vol. 69 (2003), 248. 
29

 http://www.mrsc.org/focuspub/hearings.aspx, assessed 25 May, Municipal research and service center of   

   Washington 
30

 http://www.winnipeg.ca/clerks/pdfs/manuals/PublicHearingProcess_en.pdf, accessed 18May 2009 
31

 Judith E. Innes and David E. Booher, “Reframing Public Participation: Strategies for the 21st Century,” Planning  

    Theory and Practice, Vol. 5, No. 4, (December 2004) 419. 40 Ibid., 429-430. 
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involving. The authors urge a collaborative approach that is “inclusive of stakeholders and that 

put dialogue at their core.” Innes identified three major limitations of the participation process: 

“the technical nature of policymaking dominated by a rational-technical approach, unreasonable 

time constraints for public responses, and a process that does not provide participants with actual 

authority”
32

.  Carissa Schively-Slotterback and John Hourdos conducted a focus group 

discussion in spring of 2008 to understand practitioners prospective on the use of technology in 

planning and participatory processes, where 58 practitioners participated and expressed that lack 

of meaningful participation and dialogue, only participation from the opponents, limited 

schedule and process being too formal were the shortcoming of the participation efforts.  

Though there are critics about the participation process, professional guides consistently 

urge participation in planning and its practice ranges widely. The American Planning 

Association’s statement of Ethical Principles of Planning requires planners “recognize the rights 

of citizens to participate in planning decisions,” Advocates like Arnstein argue planners have 

moral imperative to involve the public in a meaningful way
33

. Planners can strive to give citizens 

a meaningful role in the development of plans and ensure that information is made available to 

the public in a convenient format and sufficiently in advance of any decision. Given this 

professional culture and ethical requirements, a clear model to use the Internet to facilitate 

participation will be professionally useful. It may also be possible that the technology addresses 

concerns raised by critics about conventional practices 

 

 

 

                                                           
32

 Goodspeed Robert C. Citizen participation and Internet in urban planning. University of Maryland 2008 
33

 Ibid. 
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Part 3:  Existing technologies in urban planning 

This section will review the existing technologies available for planning and participation 

processes. The existing planning support system or the technologies in planning is the computer 

based tools, which can be hardware, software, information system, database technology or 

combination of all these tools developed to provide planners with all the capabilities to fulfill 

their responsibilities with ease. Though planning support systems exist, planners have not made 

the best use of them due to the lack of awareness about the type of technologies that exist and 

their use in the planning and participation process. It is important to be aware about the existing 

technology that can be used for participatory process to ease the planning process and also to 

outline a technology centered model to enhance public participation. Review of existing 

technologies will provide the planners a sense of type of technology available for planning and 

participation process and what are the potential advantage and disadvantage of such 

technologies. Technologies reviewed are selected based on internet search of the technologies 

used in public participation efforts and as found in literature review. 

 This study categorizes the technologies reviewed based in the type of technology and 

type of participatory process. There are various types of technologies that exist currently. 

Technologies can be hardware, software, information system and a combination of all these tools 

called a system. All the technologies reviewed are categorized into four categories and some 

technologies may fall into more than one category
34

.   

                                                           
34

 Schively-Slotterback, C.and J.H. Hourdos. Technology in planning and participatory processes: Identifying new  

    synergies through real world application. University of Minnesota, Center for Transportation Studies.2009 
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• Hardware: The technologies in this category are made up multiple physical component 

upon which can be installed an operating system or other software to perform desired 

function. Physical components are the unique feature of this category.  

• Software:  Software is the term used to define the technologies that use computer 

programs, procedure and documentations to perform task on regular computers and/or 

over the internet. These technologies perform various functions like analyzing, 

calculating or managing.  

• Information system:  Information system refers to technologies that store data and 

information. It does not perform any analytical function but helps to accessing and 

displaying information or data stored locally or remotely.  

• Systems: These technologies are the combination of hardware, software and information 

system. It does not function without the combination of all the components. 

 

There are various activities related to participation efforts and each technology can be used to 

either do one or two or all of the activities related to participation efforts. The activities common 

in most of the participatory effort are as following:   

• Preparation for meeting: In any participation effort such as open house, public hearing 

and committee meetings planners have to prepare information and materials. Planners 

may have presentations and data that they need to share with public. By using technology 

they can create scenarios, project impacts and analyze data and plans.  

• Analysis and Facilitation: For every meeting there will be a facilitator or chair person to 

conduct the meeting. Technologies can be used by the meeting conductors to execute the 

meeting. They can use technologies to brainstorm, to visualize scenarios, to do impact 
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analysis, share feedback and results. Use of technologies in these meeting will also give 

an opportunity for shy people to give their thought and opinion about a plan.  

• Dissemination of meeting outcomes: In any participatory effort participant provide their 

input on a plan which further needs to be incorporated and further disseminated to the 

participants. Thus use of technology in such situation will help to synthesize multiple 

inputs, summarize feedback and update the plans. Planner will also be able to show the 

consensus to the participants and avoid misunderstanding. Technology can also make the 

dissemination of meeting information and communicating meeting outcomes easier.  

 

In total thirty three different technologies were reviewed. Details about the various 

technologies reviewed are provided in Appendix 1. A summary table categorizing the 

technologies based on the type of technology and its application to prepare for meetings facilitate 

and analyze meetings, and to disseminate participation outcomes is provided in Table 1 below
35

.  

From the table, we can see that same technologies can also be used different types of activities 

and can also fall into different category of technologies.  For example, Community Viz is 

software that can be used to prepare presentation and information of existing situation of a plan 

for a meeting. It will help to analyze a planning proposal by exploring various scenarios and data 

sets and further help the participants visualize the plan. Google earth is another technology that 

fall under software and information system category. It uses the database to give the visual of 

any site or locations. Thus, these technologies help both the planners and the participant to 

communicate clearly based on facts and figure instead of assumptions or guesses. Visual tools 

help to envision a realistic plan. Technologies used to analyze consensus, incorporate feed back 

                                                           
35

 Ibid. 
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in the plans and show the result to the participants provides power to citizen in a planning 

process as they can see their input has made a difference.   

 

Table 1.  Summary of Technologies Reviewed 

 Technology Type Technology Application 

Technologies 
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Benefit-Cost Analysis 

 of Bicycling Facilities 

 X   X X  

Big Box Evaluator   X  X X  

CAVE  X     X  

Community Image Survey   X   X X 

CommunityViz  X   X X X 

Decision Theater    X  X  

Electronic Visualization Laboratory    X X X  

Electronic Interactive Charrette   X   X  

Environmental Simulation Center    X X X  

GeoWall X    X X  

GIS/Map Planning Table X    X X  

Google Earth  X X  X X  

Google Maps  X X  X X  

Google SketchUp  X   X X X 

GroupMind Express  X    X X 

INDEX  X   X X X 

Keypad Voting X     X X 

London Profiler   X  X X  

M3D (Minnesota 3-D)   X  X   
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MetroQuest 

 X   X X  

 Technology Type Technology Application 

Technologies 
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Microsoft Surface X     X  

PathMaker   X   X X 

Pictometry X X   X X  

PLACE
3
S  X    X  

Shaping Dane   X   X X 

SimCity  X    X  

TELUS  X      

ThinkTank   X     

Townsquare        

University College London Centre 

for Advanced Spatial Analysis 

(CASA) 

   X X   

Urban Simulation Team    X X X  

UrbanSim  X   X X X 

What If?  X   X X X 

Source: Schively-Slotterback, C. and J.H. Hourdos. Technology in planning and participatory processes: Identifying 

new synergies through real world application. University of Minnesota, Center for Transportation Studies.2009 

 

Overall, the technology review provides a sense of the range of technologies currently being 

utilized in different settings.  Many are designed for use in participation efforts, while others 
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were developed for other purposes, but connections to public processes are now starting to be 

recognized
36

. 

Part 4:  Technology as a tool to enhance participation 

Public participation is an important characteristic of a planning process. An effective and 

efficient way to enhance public participation is the use of planning support system in the 

participation process. Due to the growing trend of technology and the technology user it is 

beneficial to use technology to enhance public participation. Now most of government 

information can be obtained from websites and one can use email instead of mails to contact 

government officials or planner. A 2004 study of the websites of 582 U.S. cities with a 

population of 50,000 or more in the 2000 Census found 35% provided an email address for 

citizens to contact the office, 74% offered the zoning ordinance and 55% had plans, and 37% had 

minutes of planning meetings on the web
37

. Use of technology will help in reaching wider 

audience, will make information accessible any time, provide equal access to information and 

feedback to all participants and allow participant to think carefully about an issue. On the other 

hand administrative, technical, accessibility barriers and lack of public education about the use of 

technology can be the challenges and risk for Planners to use technology in planning process. 

Every process and tool has it positive and negative aspect of it but if the positive aspect 

outweighs the negative aspect and risk of using the system can be minimized then using the tool 

to achieve an effective result will be a sensible decision.  

This section will provide an outline on how planners and practitioners can use technology 

to engage public in a planning process. Recommendation outlined in this section is based on the 

                                                           
36

 Ibid. 

 
37

 Maria Manta Conroy and Jennifer Evans-Cowley, “Informing and Interacting: The Use of E-Government for 

Citizen Participation in Planning,” Journal of E-Government, Vol. 1(3) (2004). 
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three focus group discussion conducted with 58 planners and practitioners in total in spring 2008 

by Assistant Professor Carissa Schively-Slotterback, Humphrey Institute and John Hourdos, 

Director, Minnesota Traffic Observatory. Discussion was specifically focused on three types of 

typical participatory efforts; open house, public hearing and committee/executive meeting and 

how technology can be tailored to enhance these participatory efforts.  

 

Using technology to enhance participation efforts: 

 Planner use various type of participatory effort in their planning process but the typical 

type of activity seen are presenting and sharing the information, facilitating meetings, getting 

participants feedback on a plan, incorporating participants feedback in a plan, creating 

collaboration with participants, getting consensus and taking votes. Planners can select 

technologies listed in the existing technologies to enhance the public participation and to have an 

effective public meeting. Table 2 lists the typical participatory activity and how technology can 

be used for that activity. For example, planners can use technologies like GIS or Community Viz 

to give a visualization of the plan or an idea while presenting and sharing the information. Online 

tools like survey monkey and wikis can be used to collect public input. If planners need to get 

consensus at the meeting, they can use electronic voting, which will allow them to see the result 

instantly about what majority of people want. In committee or executive meeting if someone 

cannot attend the meeting a virtual meeting can be set up using videoconferencing and webinar 

technologies. 
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Table 2: Tailoring the use of technology for different participatory processes.  

Typical participation 
activity 

How technology can be used 

Present and share 
information 

Visualization of outcomes and ideas, interactive simulations, 
electronic notifications (e.g. email alerts, e-newsletters, 
listserves), project websites 

Capture participants’ 
input 

Online surveys, wikis to collect public comments, input 
stations at meetings with instant tabulation of results, blogs 
or online discussion forums, email comments   

Display and compile 
comments 

Websites including information people might want if they 
cannot attend meetings or information summarizing meeting 
outcomes, video and audio recording of meetings, collecting 
feedback on visuals (e.g. maps, visualization) 

Promote interaction or 
collaboration among 
participants 

Community or committee forums or online meetings, 
enhance visualization and mapping to facilitate 
brainstorming, wikis and dynamic editing of documents, 
hardware improvements (e.g. SmartBoards, PDAs) 

Allow collaborative 
writing or editing of 
documents 

Wikis, track changes tool in Microsoft Word 

Allow interactive voting Keypad voting, online surveys, text-in or call-in voting 

Address varied 
technological ability or 
knowledge 

Simplify and make things understandable, improve 
participant access (e.g. use multiple media types, provide 
access at public locations, use familiar platform such as 
Google), provide training in technology or use facilitators 

Facilitate virtual public 
meetings 

Videoconferencing, webinars 

Source: Slotterback, C.S. and J.H. Hourdos. Technology in planning and participatory processes: Identifying new  

    synergies through real world application. University of Minnesota, Center for Transportation Studies.2009 

 

Technological Enhancement: 
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Research and literatures have emphasized the importance of technology in enhancing the 

public participation. Also the innovation of technology in the planning field supports the 

outcome of research but yet there has been no focus on how to incorporate technology in the 

planning and participation practice. This section will give some recommendation that will help in 

incorporating technology into planning and participation process.  

• Training: 

One of the barriers that planners and participants feel in using technology in a 

participatory process is the lack of knowledge and training to use the technology. It is 

important that organizations and cities understand the importance of technology and 

provide adequate technology training to their staff members.  

Other approach to provide technological knowledge is to include technical training in the 

planning and professional graduate schools.  Professional schools should not just provide 

academic training but should also provide skill sets that can help planner in a long run.  

• Education Institution as resource center 

Cities and States, which have Universities and colleges, can use them as a great resource. 

Some of the other challenges to incorporate technology in the planning process are cost, 

accessibility, and changing technology. If cities and other organizations want to avoid the 

administrative and technical cost of using technology in planning and participation 

process then collaborating with Universities and colleges will be a good solution. 

Universities such as University of Minnesota in twin cities, or Arizona State University in 

Phoenix have invested in technical innovation and have great technology graduate and 

undergraduate school. If cities and planning organizations collaborate with Universities 

and make their technology center as their resource center then it will save the 
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administrative and technical cost for everyone. There will be experts available to provide 

training and to make the technology simple so that participants with any technicality level 

will be able to work with it. Cities and Educational institutions can also work together to 

lower the digital gap. 

The Decision Theater is one good example of such technology. Decision Theater is based 

in Arizona State University. The Decision Theater is an advanced visualization 

environment that enables policymakers and others to see  in rich, three-dimensional 

presentations  the results of their actions. The theater features three screens to form a 260-

degree, immersive environment, allowing researchers to study and communicate the 

effects of policy decisions with a large degree of freedom and creativity. Cities and 

organizations from all over the nation are working with the Decision Theater facility to 

make better plan and decisions. Strength of Decision Theater is its visualization, 

simulation and modeling, and collaboration tools. 

 

Before planners attempt to use technology in public meetings or build online tools, they 

should make sure citizen have the accessibility to use it. Cowley and Conroy explored the use of 

e-governance in municipalities and found that “Beyond the issues of digital divide, there are 

issues of accessibilities for those with disabilities and for those who do not speak English”
38

. As 

the diversity is increasing in most of the cities, providing information only in English language 

may not be a good approach to reach wide audience. Planner should provide information in 

alternative languages to reach the non-English speaking member of the community. 

 

                                                           
38

 Conroy, Maria Manta and Jennifer Evans-Cowley. “Informing and Interacting: The Use of E-Government 

    for Citizen Participation in Planning.” Journal of E-Government, Vol. 1(3)(2004). 
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Conclusion: 

 Researcher and literature has always supported the use of technology but there has been 

no attempt to inform planners about the availability of the technology and existence of number of 

technologies that can be fitted into the planning process. It was also important to inform planner 

about how they can use technology in the planning and participation process. This paper has put 

together a list of technologies that can be used for various purpose of a planning meeting and 

will help to enhance participation process. This paper also considers how planners and 

practitioners can engage public by using technology and how they can overcome the 

technological barrier to fit in technology in their planning process. 
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Appendix 1 

List of the Technologies Reviewed (alphabetical): 

 

1) Benefit-Cost Analysis of Bicycling Facilities: The tool provides a standard method to 

analyze potential costs and benefits of a proposed bicycling facility while enabling users to 

tailor information to reflect individual projects. The table produced can be imported in excel 

and can be customized according to need of the research.This includes the educational utility 

of helping students, planners and policymakers to understand the potential hidden costs and 

less quantitative benefits associated with bicycling infrastructure. 
http://www.bicyclinginfo.org/bikecost/index.cfm 

2) Big Box Evaluator: This is an online tool designed to guide planners and the public in the 

evaluation of the pros and cons of big retail operating in their community. This is an example 

of limited use software but it is indicative of what can be developed. 
http://www.bigboxevaluator.org/ 

3) CAVE (Cave Automatic Virtual Environment): This is a hardware visualization tool 

capable of visualizing viewscapes at a 1:1 3D scale. Due to its design it has limited use on 

participatory processes that have more than 3-5 people in the group. 
http://inkido.indiana.edu/a100/handouts/cave_out.html 

4) Community Image Survey (also known as Visual Preference Survey/Image  

Preference Survey): This is a survey method involving pictures made to resemble 

conditions describing the different design alternatives. It is usually employed for city or 

neighborhood revitalization projects. http://www.sbcouncil.org/Visual-Preference-Survey 

5) CommunityViz: This is a software enhancement for ArcGIS that provides enhanced impact 

analysis, scenario analysis, and 3-D visualization capabilities. http://www.communityviz.com/ 

6) Decision Theater: This technology belongs in the systems category since it is an actual 

building designed to facilitate participatory processes. It has various visualization and 

collaboration technologies integrated in one unit. www.decisiontheater.org 

7) Electronic Visualization Laboratory (EVL): The Electronic Visualization Laboratory 

(EVL) is an interdisciplinary graduate research laboratory that combines art and computer 

science, specializing in advanced visualization and networking technologies. It has been used 

for participatory processes on several occasions. http://www.evl.uic.edu/index2.php 

8) Electronic Interactive Charrette: Both a software and a hardware technology where 

participants engage in a standard charrette, developing a design on a printed map with the 

assistance of an expert. Images are then scanned and placed onto a computer where 

renderings and/or manipulated photos encapsulate the principal design concepts. 
http://www.smartcommunities.ncat.org/toolkit/TCDDM/Dover1.htm 

9) Environmental Simulation Center: the center specializes in visualization of city scapes. Its 

purpose is to utilize advanced computer visualization to involve the public in decision 

making. http://www.simcenter.org/index.html 
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10) GeoWall: A hardware technology similar to the CAVE but resembling a window through 

which users see 3D renderings of different designs. http://geowall.geo.lsa.umich.edu/intro.html 

11) GIS/Map Planning Table: This is a hardware technology consisting of a horizontal surface 

capable on which one or two computer screens are projected. Single user tracking devices 

allow the user to manipulate any program displayed on the surface. There are several known 

versions of this technology with the first being developed at the University of Illinois by Lew 

Hopkins. 

12) Google Earth: This is both software and a GUI technology. It is basically an “almost” free 

application that people can use to access maps and aerial imagery. In addition it allows for 

customization and the display of prepared material. Google Earth requires little programming 

expertise. http://earth.google.com/ 

13) Google Maps: similar to Google Earth but with the difference that it provides also a set of 

programming tools allowing people to use the mapping engine to map, display, and distribute 

their own data and applications. Google Maps require considerable programming expertise. 
http://maps.google.com/ 

14) Google SketchUp: It is a widely used 3D imaging and modeling application where users can 

develop material later used in participatory processes or in conjunction with Google Earth. 
http://sketchup.google.com/ 

15) GroupMind Express: It is an internet-based application that links computers together to 

produce and share digital information. GroupMind Express is made up of four 

complementary components, called “products,” each with an array of features. 
http://groupmindexpress.com/ 

16) INDEX: It is a GIS-based software designed to support the entire process of community 

planning and development. Applications often begin with benchmark measurements of 

existing conditions to identify problems and opportunities that merit attention in plans. 

INDEX can then be used to design and visualize alternative planning scenarios, analyze and 

score their performance, and compare and rank alternatives. 
http://www.crit.com/index/index.html 

17) Keypad Voting: Generally, keypad voting gives each audience member a wireless keypad 

with numerically labeled buttons in which to indicate answers to a multiple-choice question. 
http://www.audiencevoting.com/fsr.html 

18) London Profiler: It is a web site application that enables users to display a customized map 

of the geo-demographics of Greater London including: cultural/ethnicity, e-literacy 

(electronic), levels of higher education, and health related problems. London profiler 

visualizes neighborhood profiles through a Google Maps Application Programming Interface 

(API), created using GMAP creator. London Profiler allows users to visualize themes at 

different scales, search by postcode or borough level, change layer transparency, and to add 

KML layers. http://www.londonprofiler.org/ 

19) M3D (Minnesota 3-D): It is a dynamic, GIS-based Internet application that brings together 

labor market, housing, and development information and analysis for the Twin Cities metro 

area into one easy-to-use tool for economic and community developers. 
http://www.cura.umn.edu/M3D.php 

20) MetroQuest: It is a standalone software program that allows people to alter aspects of their 

city to view future scenarios up to 40 years into the future. MetroQuest has nine major 

categories, ranging from population/job location, housing density and roads/transit. By 

answering a series of multiple choice questions, users can be given a satellite-view map 

(color coded) and graphical displays showing projected changes into the future. Users can 
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switch their answers at will and instantly see changes to the scenario results. These custom 

made scenarios can be presented to the larger audience or, for the On-line version, allow 

users to experiment with creating scenarios themselves. 
http://www.envisiontools.com/uses.aspx 

21) Microsoft Surface: It is a stand-alone computer system with a projection tabletop that users 

can manipulate with touch, instead of using a keyboard and mouse. It allows for multiple 

user input but has not yet been utilized in a participatory process. 
http://www.microsoft.com/surface/ 

22) PathMaker: It is an organizational application that outlines step-by-step progression for 

client projects. Theoretically, Pathmaker could allow participants to access project 

information and leave feedback in an alternative method. The ability to hold on-line 

conferences and to show conceptual visual diagrams might allow participants to gain a better 

understanding of the planning process while enabling them the opportunity to express 

feedback if their availability did not permit the attendance of traditional meetings. 
http://www.skymark.com/pathmaker/pathhome.asp 

23) Pictometry (including Microsoft’s Virtual Earth): It involves the capture and access of 

high-resolution imagery photos that are used to create a “sophisticated, integrated 

information system that allows users to have high-resolution images of neighborhoods, 

landmarks, roads, and complete municipalities from multiple views at the click of a mouse.” 

These photos often allow users to import them into GIS for geo-referencing and can make 

semi-accurate measurements of buildings and lot sizes. Most often, users are public agencies 

that purchase the photos for uses in planning, 911 dispatch, and engineering. 
http://www.pictometry.com/home/home.shtml 

24) PLACE
3
S (PLAnning for Community Energy, Economic, and Environmental 

Sustainability): It is a customized process that was developed primarily by the California 

Energy Commission (with involvement by the Oregon Department of Energy and the 

Washington State Energy Office) to create efficient communities through a public 

participatory process. http://www.energy.ca.gov/places/index.html 

25) Shaping Dane: Shaping Dane is the project name given to an initiative by the Verona 

Planning Resource Center to provide an online portal with links to information about the 

planning process. When accessing the Shaping Dane website 

(http://www.lic.wisc.edu/shapingdane/), users are given access to two additional parts of the 

Verona Planning Resource Center website. The first directs users to the main webpage where 

they can choose between many different potential links. Several of the links encompass the 

“on-line” atlas, allowing users to generate custom made maps of Verona Township or to 

view already produced maps linked to photographs of landmarks and/or aerials. There is also 

a “planning library” which allows users to read up on GIS, Smart Growth, or planning in 

general. 

26) SimCity games series: The SimCity games are simulations where users design cities using 

some functions performed by governments. For example, zoning is used to determine where 

residential, commercial and industrial uses are permitted. A road network is required to 

access land, while electricity and water are needed to support any development. Users also 

build schools, police and fire stations, and hospitals to provide needed services to the 

citizens, called “sims”. Users can adjust tax rates, enact ordinances or take out loans to 

balance the city’s budget as needed. http://simcitysocieties.ea.com/ 

27) TELUS (Transportation, Economic and Land Use System): It is a fully integrated 

information management and decision support system to help metropolitan planning 
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organizations (MPO) and state departments of transportation (DOTs) develop their 

transportation improvement programs and carry out other planning responsibilities, 

particularly public participation. Each MPO and State DOT decides on projects to include in 

their respective Transportation Improvement Programs (TIP) and State Transportation 

Improvement Programs (STIP). TELUS helps in making these decisions based on a variety 

of factors, including: future travel demand, project life cycle costs, land use changes, 

economic growth, and environmental impacts. http://www.telus-national.org/general/hgac.html 

28) ThinkTank: It is an application that allows a group of people to communicate in a web-

conference over an internet browser. The program is accessed through a special icon (a light 

bulb) added to a user’s default internet browser, but does not require the installation of any 

actual software. http://www.groupsystems.com/ 

29) Townsquare: It specifically designs a public-based website (or “portal”) that is based on the 

needs of the client. With that, Townsquare provides a series of tools for the client to update 

and manage content on the website. These tools include a document manager, discussion 

facilitator (providing response services for public input), or a news coordinator allowing site 

users to sign up for notifications on upcoming events. Other more advanced tools are: 

• Townsquare: Content Manager 

• Townsquare: Education Simulator 

• Townsquare: E-Mail Notification Administrator 

• Townsquare: Image Annotator 

• Townsquare: Interactive GIS Mapper 

• Townsquare: Project Data Manager 

• Townsquare: Survey Creator 

• Townsquare: Wiki Publisher 

      http://www.migtownsquare.com/Content/10001/solutions.html 

30) University College London (UCL) Centre for Advanced Spatial Analysis (CASA): The 

Centre of Advanced Spatial Analysis or CASA is a research center located within the 

University College London that specializes in the creation of computer-based research and 

applications studying spatial analysis and planning. Started in 1995-1996, CASA works 

within the departments of Geography, Geomatic Engineering, Planning/Architecture (through 

the Bartlett School) along with the Institute of Archaeology and the Centre for Transport 

Studies. http://www.maptube.org/casa.aspx 

31) Urban Simulation Team: The primary focus of the Urban Simulation Team is to provide a 

digital 3D model of the entire Los Angeles basin, covering some four thousand square miles. 

The Urban Simulation Team utilizes a series of twenty specialized graphical workstations for 

creating and interacting with the model. To model an urban area, plan view aerial 

photographs are used as the base image. Streets and blocks are identified, outlined, and 

inserted into the database. Video images from a street-level survey of the study area are then 

fed directly into the computer, perspective- and color-corrected. Modeling is then done 

primarily in Multigen where viewing of the model occurs primarily through Openflight. 
http://www.ust.ucla.edu/ustweb/ust.html 

32) UrbanSim: UrbanSim is a Python/C++ based complex software system that models the 

urban processes of a region over subsequent decades, through upwards of 55 separate 

indicators (which may range from development policy to population density). Metropolitan 

areas are broken down into 150x150 meter grids that form the basis of UrbanSim’s 

geographic representation. UrbanSim then employs a “discrete-choice” model, meaning its 
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scenarios are based upon the choices of its “actors” (households, jobs, development, etc) and 

uses probability within its programmed set of variables to determine how a region is most 

likely to develop. http://www.urbansim.org/ 

33) What If?: What If? is a GIS-based, policy-orientated planning system that attempts to show 

a possible scenario if particular actions or policies were adopted. It is not meant to predict the 

future, but to foreshadow potential outcomes given decisions made in the present. 

(Klosterman 2001) It considers three main categories: land suitability, land demand and 

public policies (in how it is impacts the former two). Each category is displayed as an 

additional layer that is projected over an existing GIS map, so people may have a geographic 

reference point to the information. (Klosterman 2001). http://whatifinc.biz/index.html 
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