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INTRODUCTION
This paper reflects on more than a decade of public participation 
geographic information systems (PPGISs) research in a range of 
regional and environmental applications in developed countries 

of decision making and increase the level of public impact beyond 
traditional stakeholder and interest groups, the fullest potential 
of PPGIS has yet to be realized because of a number of social and 

The term public participation geographic information system 
(PPGIS)

ranging from community and neighborhood planning to environ
mental and natural resource management to mapping traditional 

PPGIS emerging in the United 
participatory 

GIS or PGIS emerged from participatory planning approaches in 
rural areas of developing countries, the result of a spontaneous 

PGIS often is used to promote the goals of nongovernmental 

pertaining to the rights of indigenous peoples and the current 

may be sanctioned by government agencies, especially in Western 
democratic countries, as more effective means to engage in public 

 A concept related to PPGIS and PGIS, volunteered geo
graphic information (VGI), is the harnessing of tools to create, 
assemble, and disseminate geographic data provided voluntarily 

this paper are distinguished from volunteered geographic informa

thermore, the PPGIS methods described here contain probability 

and convenience sampling of stakeholders and interested observ

mapping and database development outside of formal government 
processes, the focus of this paper is on the genre of PPGIS research 
that seeks to expand and enhance public participation and com
munity consultation in governmental processes for regional and 

Regional and environmental planning processes in developed 
countries have historically been dominated by stakeholder and 

and may rely on technical assessments of land capacity and fore

understanding of place substantively contribute to the planning 
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Abstract: The term public participation geographic information system (PPGIS) was conceived to describe how GIS technology 
could support public participation with the goal of including local or marginalized populations in planning and decision pro-
cesses.  Based on experience with more than 15 PPGIS studies, the central thesis of this paper is that PPGIS has not substantively 
increased the level of public impact in decision making because of multiple social and institutional constraints.  Following a 
review of a decade of empirical PPGIS research, this paper explores why government and nongovernment organization (NGO) 
adoption of PPGIS for environmental planning decision support has lagged.  Despite methodological advances in PPGIS, agency 
barriers to effective public participation have not been fundamentally altered by PPGIS.  For PPGIS to have a sustained impact 
on regional and environmental planning, agencies must meaningfully encourage and involve the public in planning processes 
irrespective of the GIS component.
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check and balance on expert and self interest–driven assumptions 

outcomes is a normative aspiration for deeper public participa

PPGIS in developed counties, as compared to PGIS is developing 

participation processes rather than revolution in governance and 

that despite methodological advances, PPGIS has yet to have 

more committed to involving the public in planning processes 

PPGIS APPLICATIONS OVER THE 
PAST DECADE

for various regional and environmental planning applications, 
including national forest and national park planning, regional 
conservation planning, marine and coastal area conservation, 

random sample of the general public to identify the perceived 
location of spatial attributes such as landscape values, activities 

to the planning purpose and geographic context of each PPGIS 

tional forests differs from planning for national parks or urban 

Spatial Attributes

in these and related PPGIS studies include landscape values and 

development 
preferences

national park experiences and perceived environmental 
impacts climate 
change risks transportation corridor 
qualities urban park and open space values 

knowledge of landscape conditions 
recreation resources 

and ecosystem services 

identify the spatial location of landscape values such as aesthetic, 
recreation, economic, and ecological values, in addition to more 
indirect and symbolic landscape values such as spiritual and intrin

mapping for public lands is that these lands should be managed 

across landscapes, cultures, and countries, there is a core set of 

distribution of landscape values, depicted as areas of high density 

importance of the sampling approach in PPGIS as the spatial 

community values to assess the consistency of plan alternatives 

Figure 1. Spatial distribution of landscape values (“hotspots”) by 

Sound region in Alaska: (a) Cordova, (b) Valdez, (c) Whittier, (d) 
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Table 1.

Year Location Planning Purpose Published References
Internet (Google 

Zealand)
Regional conservation

Internet (Google 
Zealand)

Regional conservation

and Google Earth)
South West Victoria 
(Australia)

Regional conservation 
and national park 
management

Internet (Google 
Australia)

Tourism and 
conservation

Internet (Google Grand County Ecosystem service 
mapping

Alpine Region 
(Victoria, Australia) 

Paper
(Australia) 

River conservation

Paper
Victoria (Australia)

Tourism and 
conservation 

Paper 
(Australia) 

Tourism and 
development planning

Paper Anchorage Parks and Urban park and open 
space planning

Paper
(Alaska)

Coastal area 
management

Paper
(Alaska) nomination

Paper Prince William Sound 
(Alaska)

Paper
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Table 2.

Landscape values Development Preferences Experiences
Tourism accommodation —this 
area is acceptable for building 
tourism accommodation such as 

Tourism services—this area is 
acceptable for building tourism 
services such as restaurants, gas 

Recreation—these areas are valuable because they provide a place for my Urban development—this area 

velopment (residential and com
solitude, tranquility, and escape 

Life sustaining—these areas are valuable because they help produce, pre Rural residential development—
this area is acceptable for rural 

Social interaction—I experi
enced positive social interaction 

Industrial development—this 
area is acceptable for industrial 
development, including manu
facturing, processing, or mining 

area is acceptable for installing adventure—I experienced other 

Spiritual—these areas are valuable because they are sacred, religious, or 
spiritually special places or because I feel reverence and respect for nature this area is acceptable for natural 

resource development such as 
gravel extraction, grazing, or 

experienced an overnight stay or 

Energy development—this area 
is acceptable for energy develop
ment such as hydroelectric dams 

enced learning about nature, 

Tourism development—this 
area is acceptable for building 
tourism accommodation and 

rience—I had a positive experi

Please click on the marker and 

Subsistence—these areas are valuable because they provide necessary food 
perfect as is and should not have 

Therapeutic—these places are valuable because they make me feel better, 

Social—these areas are valuable because they provide opportunities for 
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Development preferences appear relatively easy for PPGIS 
participants to identify and, arguably, have the closest nexus 

development preferences sponsored by local governments using 
PPGIS has been limited because public development preferences 
have strong implications for local land use including zoning and 

The image displays general consistency in resident preferences 

preferring protection of the coastal areas and supporting tourism 

where 

because of the potential to legitimize public opposition to develop

Participant mapping of spatial attributes in PPGIS can be 

the mapping of ecosystem services in PPGIS represents the highest 

values and perceived environmental impacts occupy the midrange 

of landscape values requires that the participant relate personal 

ceived environmental impacts requires some understanding of 

and perceived level of expertise required, but most PPGIS studies 
include a mix of more and less challenging spatial attributes to 

other larger, contextual variables that contribute to nonparticipa

Mapping Methods 
PPGIS data collection from the general public has been imple

PPGIS data capture is the need to symbolically represent the spa

Figure 2.

Figure 3.
requirements for identifying different PPGIS attributes  
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polygon features appears simpler and more effective but requires 

second conclusion is that simple PPGIS methods such as paper 
maps and markers may result in higher response rates, reduced 

Decision Support 
In regional and environmental planning, the concept of place 

historically been measured indirectly and often in response to 

inductive and boundary 

landscape ecology metrics in their calculation and terminology 

higher intensities of human perceptions and values rather than 

analysis process and may be described by their size, shape, and 

may be useful in the planning and management of public lands 

because statutory requirements often dictate that these lands be 

metrics identify and quantify the location of these values for 

PPGIS can be used to visually display the compatibility of 

values collected from a regional sample of random households 

generate indicators of social and ecological conditions such as 

to assess the consistency of visitor experiences and perceived 

The decision support potential of PPGIS for regional and 
environmental planning has been described in academic litera
ture, and PPGIS has been presented to national forest and park 
planning personnel in particular, but there is little evidence of 

THE NAGGING QUESTIONS

Who Is the “Public” in PPGIS? 
pub-

lic and participation are essential to understanding the public 

public may include decision makers, implementers, affected in

PPGIS processes that systematically sample the general public 

it is the public sampling and participation, not the GIS, that is 

Figure 4.
PPGIS: (a) paper map and markers, (b) paper map and sticker dots, (c) 

application
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seldom need incentives to participate, although there may be dif

Do the individuals and groups that traditionally participate in 
a planning process represent a broad range of social values and 

in PPGIS is the key determinant of the ability to claim social 

here contained a random, general public sample designed to 

empirically, PPGIS responses from random samples of the general 

age age, higher levels of formal education, and underrepresenta

characteristics of respondents can influence the range of PPGIS 

familiarity bias in PPGIS can lead to the underrepresentation 

not directly familiar values for public land that can determine 
controversial public land outcomes such as protection of the 

The biased composition of PPGIS participants is a persistent 

likely to differ from outcomes advocated by interest groups and 

cause the data are more socially inclusive, even if proportionately 

suggested greater public support for protection of the coastal 

Whose Interests Count More in PPGIS? 
Critics of PPGIS may argue that decisions about public good 

Stakeholders in national, public lands should normatively include 

is argued, are more vulnerable to “capture” by local economic 
development interests or may not fully appreciate the national 

prima facie valid, there are practical resource limits for imple

PPGIS studies cited here used regional sampling of residents 

regional population for planning outcomes appears a necessary 

nonregional participants and individuals not randomly selected 

processes from outside the planning area or from individuals not 

appear overstated in practice, but the important question remains:  

spatial values and preferences equitably in PPGIS? 

Participation: What If the Public Opts Out? 

individuals are provided the opportunity but fail to participate?  
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suggests this bias is not because of the content of the information 
being collected but rather is broadly attributable to other social 

necessarily be interpreted as lack of interest and apathy, but this 

reconnect individuals to the places around them through maps 

Virtually every PPGIS study has been challenged on the 

quently, the inferences about public support that can be legiti

declining social research participation trends, detractors of the 

THE DEVIL YOU KNOW OR PPGIS? 
While the potential of PPGIS to measure and integrate public 
values in regional and environmental planning outcomes ap

educate and inform the public? Incorporate public values into 
decision making? Improve the substantive quality of decisions? 

er public values measured using PPGIS have been incorporated 

yet to observe any tangible evidence that PPGIS data has been 
used in agency decision making, let alone influence and improve 

developed and implemented a PPGIS process for the Coconino 

traveled to Arizona to brief the forest’s planning and management 

revision process, the author reminded the forest planning staff 

To date, PPGIS has been promoted more by academics than 

agencies are reluctant to engage in broader, more inclusive public 

Lack of Specific Directives/Incentives to Engage 
the Public 

Fear of the General Public 
Does engaging the general public through PPGIS tap into the 

some, the people, the masses, are unpredictable, unstable, and 

Lack of Experience 

handling of the PPGIS data, described previously, illustrates this 
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Expert-Lay Divide 

to abdicate responsibility to those less formally educated in the 

make sound technical decisions and they do not believe public 

Regulatory Barriers to Public Participation 

participatory processes that involve PPGIS data collection even if 

These reasons provide strong disincentives for government 

of prevailing public participation methods, it is more comfortable 

Government agencies are not the only ones reluctant to 
engage PPGIS methods and distrust of the public is not limited 

public planning processes, and even though the outcomes are not 

Industry stakeholders share a similar level of distrust as do 

environmental adversaries, they do not trust a process that could 

mental and industry stakeholders have the ability to orchestrate 

manage “public opinion” rather 
than having an agency measure

ment to expand public participation through PPGIS, and there 
is active resistance from some traditional stakeholder and interest 

    

MAPPING THE FUTURE OF PPGIS

environmental planning does not appear technological but may 
reflect a lack of government commitment to public participation 

of standardized methods and models for both collecting and 

integration problem—add additional resistance to PPGIS adop

The explosion in Internet mapping applications and virtual 
earth models has created an environment that should be favor

tion has outpaced understanding of human factors resulting in 

choose to identify the spatial attributes at the default map scale 

the extensive survey research literature on lottery incentives in
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upon planning stakeholder groups to encourage their constituents 
to participate can increase the rate of volunteer participation, 
but this does not increase the participation rate of the general 

PPGIS implemented for Parks Victoria evaluated the use of an 

and the number of completions increased, but the overall quality 

plications: Despite the proliferation of Internet mapping tech
nology, there has not been a commensurate increase in PPGIS 

greater saturation of Internet mapping applications, the novelty 

increase participation, but the actual effectiveness of mass media 

method may be gaining some favor as a means to indirectly pro

federal agencies are constrained in their ability to conduct PPGIS 

Although PPGIS methods for regional and environmental 

regional and environmental planning, agencies must meaningfully 
encourage and engage the public in planning processes irrespective 
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