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ABSTRACT

Governments use the Internet as another means to offer services to the public.

One such service is to deliver GIS over the Internet, also known as webGIS.  While some

Ontario municipalities provide webGIS services, its level of deployment across Ontario is

unknown.  Further, the mechanisms behind implementation and its effects on public

engagement in planning issues are uncertain.  This thesis attempts to answer some of

these questions.

All known Ontario municipal websites were surveyed to determine the level of

webGIS provision.  These webGIS were then benchmarked using a set of criteria from

four categories (Accessibility, Data Availability, Functionality, Presentation/Utilities).  A

secondary set of criteria was also used to analyze related areas about webGIS provision.

Interviews were conducted with nine municipal officials about the development and

implementation of their municipality’s webGIS.  Issues discussed include rationales,

funding, implementation, webGIS technology, data issues, positive effects, obstacles to

development, and user effects.

Of the 445 Ontario municipalities, 41 offered webGIS services to their

community.  The municipal webGIS showed a wide range of services from basic

visualization to more advanced editing tools.  The scores within each category and from

the secondary criteria were discussed.  The interviews revealed a variety of reasons for

developing and implementing webGIS.   The major positive effect from webGIS was an

increase in efficiency for municipal officials and greater access to municipal data for

everyday users.
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Municipal webGIS has benefited both municipal employees and public users as

an information tool.  However, further research was required on adapting techniques for

two-way interaction into municipal webGIS.  Finally, this thesis offers recommendations

to municipalities on effective ways to implement a municipal webGIS system as well as

important issues to consider during implementation.
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EXECUTIVE SUMMARY

An initial search has shown that some Ontario municipalities have implemented

webGIS (GIS accessed through the Internet) technology.  This thesis attempts to answer

the following questions:

1) To what extent are municipalities implementing webGIS?
2) How have these municipal webGIS balanced concerns between functionality, ease

of use, and accessibility?
3) What factors helped to promote or hinder the development and implementation of

municipal webGIS?
4) Finally, how has municipal webGIS services affected public participation in

planning processes in Ontario?

A survey of Ontario municipal websites was performed to determine which

municipalities offered webGIS capability to its constituents.  A set of criteria was

developed from literature and existing product descriptions to benchmark the types of

webGIS applications available.  The second portion of the research related to interviews

conducted with individuals involved in their municipality’s webGIS application in order

to better understand the factors behind its development.

The background research gave an overview of ideas pertinent to this thesis.  There

has been a trend of increased involvement in the public in planning processes.  GIS is an

important technology and some concerns with it have helped lead to the development of

webGIS.  Different governments have attempted to embrace Internet technology to

provide better responses to its citizens by making information and services online.

Finally, different types of evaluation and assessment tools were considered.  Some dealt

with website design and usability, some measured e-government provision and others

analyzed GIS.
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The benchmarking surveys showed that municipalities of different types had all

implemented webGIS to different degrees, though overall there was only a small

percentage across Ontario who had done so.  The results showed a wide range of scores

across the municipalities.  Interpretations were made as to why certain municipalities

scored in certain criteria.  The key points to consider from the interviews were as follows:

• Rationales for developing webGIS are not always just to provide the public with
information.

• Demonstrable results early in the webGIS development are crucial to secure
future funding.

• The Government of Ontario’s GeoSmart Initiative helped support many
municipalities’ drive for webGIS development.

• Collaboration with other municipalities for information and cost sharing was very
beneficial, especially when one could gain lessons from a neighbour’s
experiences.

• However, the work of an individual to maintain a municipality’s interest in a
project was often just as crucial.

• Many municipalities have not offered adequate services to ensure users were
operating the webGIS properly.

• The biggest benefits of webGIS to municipalities had been efficiency gains within
their own work and in answering questions from the public.

• Obstacles to development was mainly funding and the lack of awareness from the
public about the application.

• Google Earth/Maps had raised awareness about the utility of GIS, but it could also
raise unreasonable expectations about what it could actually do.

Ontario municipal governments have made great strides in the development of

their webGIS applications.  The lessons learned from the experiences of those who

helped implement their municipality’s webGIS will hopefully help others avoid certain

mistakes, leapfrog over obstacles and embrace strategies that were effective.  As webGIS

technology continues to improve and evolve, research is required to determine what

aspects of the technology should be adopted and when it is appropriate.  WebGIS should

always be seen as only a part of a suite of tools that planners and public users can utilize

within the planning process.
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CHAPTER 1.0 INTRODUCTION

The Internet has revolutionized the way we communicate with each other and the

ability to share information around the world (Yang et al., 2005; Abel et al., 1998).  In

developed nations, it has become a part of our everyday life.  According to the 2003

‘Household Internet Use Survey’ by Statistics Canada, 64% of all Canadian households

have at least one member who accesses the Internet on a regular basis.

Governments used the Internet to improve internal performance but also to

provide better public access to its services (Kraak, 2004; Gant and Gant, 2002).  For

example, the Town of Richmond Hill in Ontario, Canada, offers the option of paying

parking tickets online, searching for employment with the town, or downloading building

permits from the planning and development department.

Another technology that is increasingly being used is Geographical Information

Systems (GIS).  GIS teaches users to acquire, manage, and manipulate data in order to

visualize and analyze it spatially using GIS software (Pienaar and van Brakel, 1999;

Nedovic-Buduc, 1999).  Advances in computer technology allowed GIS to spread and

become a sophisticated tool for professional users, from geographers to biologists to

economists. Organizations in both the private (e.g. Environmental Systems Research

Institute, or ESRI) and public sectors (e.g. Natural Resources Canada) helped deliver

innovative products and meaningful data, respectively.  It is used in universities,

businesses and all levels of government, particularly in the planning and design

professions (Cackowski, 2002).  Many urban and regional planners have embraced this

technology because they realized that the ability to map out socio-economic data, view

environmental features, or perform analysis using GIS could help make more informed
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planning decisions in areas such as land-use planning, environmental stewardship or

social policy objectives (Nedovic-Buduc, 1999).

However, not everybody has access to GIS.  Some people, such as Pickles (as

cited in Kingston et al., 2000), argued that GIS was an elitist technology and science

because it was still too complex for everyone to use.  The cost of GIS software can also

be particularly prohibitive.1  While some governments could afford to purchase the

software, the necessary hardware to run it, and hire the technicians to maintain the entire

system, it would be expensive for community groups to purchase the technology

themselves and hire someone with the necessary training to do the same thing.

One option that has emerged is the development of GIS that can be used via the

Internet, commonly referred to as webGIS.  This type of computer application allows

anyone with access to the Internet the ability to use this technology, without the

associated cost of purchasing the necessary computer software (Mathiyalagan et al.,

2005).  Governments could now conceivably allow the public to view the same data they

use for policy decisions, something previously unavailable through conventional means

(Bresnahan, 2005).  For example, the municipal departments in the city of Torino in Italy

developed their GIS on the Internet in order to share land use, environmental,

cartographic and planning data with professionals, municipal workers and the general

public (Gauna and Sozza, 1999).  A group of small communities in King County in

Washington State, USA, formed an alliance to provide online government services to the

public.  One of these services was a webGIS called ‘NWProperty.net’, which provided a

listing of available properties for sale and lease as well as other public data such as

                                                  
1 For example, ESRI (http://www.esri.com) and MapInfo (http://www.mapinfo.com) are two leading
developers in GIS software.  A single licensed copy of either ESRI’s ArcGIS v9.1 or MapInfo’s MapInfo
Professional v8.0 each sells for a price of US $1,500.
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demographics. Unlike the webGIS in Torino, their specific objective was to spur

economic development in the area (Fleming, 2005).

Since webGIS is delivered over the Internet, it is often necessary to keep software

size small so users can quickly and easily download it.  It is simplified so that general

users, particularly the public, can easily learn and use the application.  There seems to be

then a trade-off between ease of use and functionality in existing webGIS applications.

There is a tendency to have fewer functions than standard desktop GIS software.  This

has led some to argue that webGIS are no more useful for analytical functions than toys

(Cobb and Olivero, 1997).

1.1 OBJECTIVE OF THESIS

An initial search through Ontario municipal websites shows that despite the

criticisms, some municipalities have implemented webGIS technology.  However, there

are certain unanswered questions about webGIS use in Ontario:

5) To what extent are municipalities implementing webGIS?
6) How have these municipal webGIS balanced concerns between functionality, ease

of use, and accessibility?
7) What factors helped to promote or hinder the development and implementation of

municipal webGIS?
8) Finally, how has municipal webGIS services affected public participation in

planning processes in Ontario?

The goal of this thesis is to answer these questions.  To answer the first two questions, it

is necessary to survey every municipality in Ontario and determine the availability of

webGIS services across the province.  This survey will measure the level of webGIS

provision, scoring them against specific criteria to create a set of benchmarks.  In

choosing a province-wide scale of study, the benchmarks will be useful because it allows
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for comparison between municipalities of different sizes, types, resource availability, etc.

To answer the last two questions, interviews with municipal employees involved in the

development process will hopefully provide insights about the choices and factors

involved in creating their webGIS services as well as their opinions about how they

believe this technology have affected public participation in planning.

1.2 STRUCTURE OF THESIS

The structure of the thesis is as follows.  Chapter One provided a brief

introduction to the topic of interest, the main questions to be answered and the outline of

the study.  Chapter Two reviews existing research in literature to outline the trends

involved in the development of webGIS as well as other relevant information.  Chapter

Three describes the methodology used to benchmark municipal webGIS applications in

Ontario and the procedures used during the interview process.  Chapter Four discusses

the benchmarking results and develops ideas regarding the state of webGIS in Ontario.

Chapter Five offers an in-depth discussion based on the interviews about factors that

affected webGIS development in Ontario.  Finally, Chapter Six concludes with

recommendations to improve municipal webGIS for planning as well as suggesting

directions for future research.
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CHAPTER 2.0 LITERATURE REVIEW

WebGIS technology and its use in government and public participation processes

have been shaped by developments in planning, government service provision and the

field of GIS (Geographic Information Systems).  This chapter describes the research and

literature within these streams as a foundation to the current research questions.  Three

broad themes help to organize the literature review:

1) Processes, i.e. public participation in planning.

2) Technology, i.e. GIS, webGIS, and e-government.

3) Benchmarking/evaluation guidelines.

The first theme discusses how the relationship between government decision-

makers, private-sector professionals (e.g., planners, architects, developers, etc.) and the

public changed within the decision-making process in planning in the late 20th century.

The second theme deals with topics related to technology.  First, GIS created a

whole new way for users to create, view, analyze and distribute information (Craig,

1998).  As it became increasingly complex, critiques and concerns were raised to help

make the technology more accessible and useable to the general public.  The proliferation

of Internet access created an opportunity to widely distribute this type of application.

Thus, webGIS was born.  There will be a basic discussion of concepts and uses in

webGIS as well as benefits and critiques of the technology.  A section will be devoted to

nomenclature in order to clarify the often confusing array of concepts and terminologies

used throughout the rapid evolution of GIS technology.

While GIS use became more widespread, advances in computing and adoption of

the Internet allowed for another means for governments to interact with the public.  This
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was called e-government.  Some government departments already familiar with GIS

technology saw webGIS as part of e-government initiatives to provide the public access

to government spatial information.

The final theme deals with different evaluation and benchmarking criteria that

have been developed to assess websites, user interfaces, and GIS.  This provides the basis

for the methodology used to benchmark municipal webGIS, as described in the following

chapter.

2.1 PLANNING AND PUBLIC PARTICIPATION

Many planners have different views about what is involved in the planning

process.  A common definition of this process is based on the idea of reviewing past

practices, evaluating present options, and choosing a future course of action based on the

likelihoods of future outcomes (Peng, 2001).  This approach initially had a very top-down

structure, where planners and professionals were the ones who made most of the planning

decisions.

However, a new demand arose calling for greater public involvement into the

decision-making process in planning situations (Ball, 2002; Craig, 1998; Kingston et al.,

2000).   This grew from both a change in professional beliefs and a new wave of citizen

activism (Peng, 2001).  Professionals were slowly recognizing that the public’s intimate

knowledge of local issues would be beneficial towards making better planning decisions

(Craig, 1998; Tang and Waters, 2005).  Initially, individuals or groups were more aware

and engaged in planning issues when it only affected their personal freedom or well being

negatively, known widely as NIMBY (Not In My Back Yard).  However, citizen
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involvement evolved so that some people were even engaged in concerns and planning

situations that did not affect them directly.  NIMBY had changed to NIMBI (Now I Must

be Involved) (Tang and Waters, 2005).

There are various ways the public can participate in the planning process.  Both

Arnstein (1969) and Burke’s (1979) (as cited in Sarjakoski, 1998 and Ball, 2002) work

identified the major roles citizens could play in a decision making process: 1) review and

comment, 2) advisory, 3) consultation, and 4) shared and controlled decision-making.

Within these roles, many techniques were developed to engage the public.  Some of these

included: informal contacts, mass media campaigns, surveys and questionnaires, guided

tours, workshops and facilitated meetings, public hearings and formal neighbourhood

groups, visioning exercises, visual preference surveys, special task forces or design

charettes, computer simulations and gaming simulation exercises (Ball, 2002).

The touted benefits of involving the public are numerous.  Planners working with

the public could resolve problems early on in a particular project and reach a compromise

that satisfied most people, if not everyone (Tang and Waters, 2005; Al-Kodmany, 2001).

These solutions were likely to have greater support from the community and generate a

sense of trust between them and the planners, public officials and other stakeholders.

Potential future conflicts and costly delays from an opposed citizenry could be avoided

(Tang and Waters, 2005).  However, Kangas and Store (2003) noted that planning

processes could still be made less effective by factors such as: low participant numbers,

scarcity in resources, inadequate feedback mechanisms, or a dominant viewpoint that

wasn’t necessarily representative of the general consensus.  Public participants and

professionals sometimes have a difficult time communicating with each other because
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they are unable to convey their particular types of knowledge effectively to the other

party (Ball, 2002).  Therefore, any solution to bridge this communication gap would

involve delivering the knowledge in a common format easily understood by everyone.

This can create opportunities for equal access to information by all participants and create

enough interaction to allow for the exchange of ideas and the development of trust

amongst stakeholders (Ball, 2002; Sarjakoski, 1998; Carver et al., 2000).

The personal computer revolution and the rise of the Internet emerged to help

many people communicate better with each other (Ball, 2002).  With personal computers

available in many households, the Internet connected computer users all across the world,

allowing them to access each other’s ideas and knowledge quickly and easily.  It has

become a major communication medium for many people (Abel et al., 1998; Gant and

Gant, 2002).

While some have suggested that the deliberate use of the Internet as a tool to

increase public participation has been rare, others argued the opposite: that public

participation has improved through the use of websites (government and community-

based), email, surveys and online-conferencing (Horelli and Kaaja, 2002; Al-Kodmany,

2002).  For example, the twin cities of Minneapolis and St. Paul in Minnesota, USA,

initiated a Neighbourhood Revitalization Program to promote capacity building and

greater collaboration between the city and neighbourhood groups in order to address

community issues.  Part of the initiative involved promoting the use of the Internet as a

communication and information tool.  With the aid of city staff and university teams,

neighbourhood groups were connected to the Internet through various means: local

offices, volunteer houses, libraries, etc.  This allowed them to design websites about their
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communities, use email and create listservs, hold web conferences and search for relevant

information elsewhere.  They could now gather knowledge from outside sources, keep its

own members informed about internal news, meetings, etc., but also generate interest in

people who weren’t previously involved.  In doing so, these neighbourhood groups

became more empowered by the greater connectivity and information made possible by

the Internet.  They were now more prepared to collaborate with city staff and other

professionals in addressing their community’s concerns (Craig, 1998).  Although this

research shows the benefits of Internet usage in public engagement, the continuing

development of new technologies to enhance and facilitate public participation requires

on-going research.

2.2 GEOGRAPHIC INFORMATION SYSTEMS (GIS)

Geographic Information System (GIS) was initially a technology geared for

professionals, researchers and public officials.  GIS is an “organized collection of

computer hardware, software, geographic data, and personnel designed to efficiently

capture, store, update, manipulate, analyze, and display many forms of geographically

referenced information” (Tang and Waters, 2005, p.8).  Most users recognize GIS as the

use of GIS on individual computer stations, otherwise known as desktop GIS.

GIS gained popularity in many institutions around the world because of its proven

utility for geographical functions and its effective map display capabilities (Klosterman,

1995).  While GIS was initially developed in the 1960s, its widespread use didn’t begin

until the 1980s, when personal computing power increased significantly with a

corresponding drop in prices.  In parallel with other technological developments, personal
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computing expanded the use of GIS beyond the purview of governments and into

commercial and some home use (Bresnahan, 2005).

While GIS was available to governments across the world, its usage was not

uniform.  In the UK, many different authorities and national government agencies made

use of GIS but all utilized different systems with different standards (Doyle et al., 1998).

A survey of GIS use within local and prefecture (regional) governments in Japan showed

that only a small percentage had invested in this technology, while others were only in

the implementation process (Kohsaka, 2001).  Some local and prefecture governments

discontinued their GIS usage due to cost, lack of use, etc.  The authors concluded that

authorities in Japan rarely utilized the full capabilities of GIS.

Innes and Simpson (1993) charted the early impacts of GIS on the planning

profession. Planners recognized early that GIS was a valuable tool to convey information

spatially and visually.  They embraced this technology hoping it could help them better

understand and analyse planning situations.  Yet GIS was initially used mainly as a

mapping tool rather than for sophisticated analyses or modeling (Nedovic-Budic, 1999).

In other situations, there were unrealistic expectations of how this technology would

benefit their practices (Innes and Simpson, 1993).  A fuller use of GIS technology in

planning practices therefore depended both on the advancement of software and hardware

but also changing the culture of planning towards accepting and incorporating GIS into

proper everyday usage. Innes and Simpson (1993) expanded upon five principles about

incorporating any innovation into common practice and applied them to GIS and

planning:
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1) Simplicity: An application’s purpose should be easy to understand and
easy to use.  However, GIS are inherently multi-purpose and complex
systems.  They noted that some managers have introduced GIS for certain
tasks in the hopes that users will discover other useful properties on their
own.  Others have continued to search for a simple but appropriate
descriptor to convey the abilities of GIS.

2) Observable benefits: The benefits of using GIS must be visible and
concrete.  However, the authors argued that there are few GIS functions
that could routinely be performed to show savings.  In contrast, there are a
lot of upfront costs for hardware, software and human capital.  The
benefits are in the form of higher quality service and better decision-
making, which are difficult to quantify.  Their research suggested tying the
implementation to GIS to specific municipal programs or legislation to
overcome this.

3) Relative Advantage: A planning department adopting GIS does not
necessarily bear the benefits and costs of implementation equally.  While
the department bears the cost of the actual hardware and the human costs
of changing behaviour, skills, organizational procedure, lost productivity,
etc., it is primarily the public who benefit from their efforts.  Therefore,
there should be a conscious effort towards showing the link between the
effort and the results.

4) Ability to make small trials: Technology should be introduced
incrementally but also be able to show benefits immediately.  This would
also help in making future changes and reduce the risk of massive failures
should a complex system be implemented all at once, which would have
political repercussions as well as the likelihood of funding being
discontinued. These usually resulted in pilot projects and small-scale tests
in specific areas before releasing the GIS to a wider audience.

5) Compatibility: Innes and Simpson (1993) thought that this was the most
important principle to uphold: to have the GIS be compatible with the
skills, culture, language, organizational structure and practices of the
department.  However, hindrances may come from personnel lacking
training, senior staff averse to new technology, concern over power
relations shifting to junior personnel more adept at computing, or internal
conflicts between departments over decisions and directions of the
technology.  Some solutions include automating old tasks before
introducing employees to new functions to have them become familiar
with the technology, introducing working groups that could learn the
technology together, and sharing problems and concerns so that everyone
is aware of the issues.
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Although never specifically mentioned, Kohsaka’s (2001) survey of Japanese prefectures

suggested that the reasons why GIS use was not widespread could be traced to the

principles enumerated by Innes and Simpson (1993), such as the lack of observable

benefits or relative advantages to using GIS within their bureaucracies.

2.2.1 CRITIQUES OF GIS

Innes and Simpson (1993) were not the only researchers to raise concerns and

issues about the implementation of desktop GIS.  Desktop GIS is only licensed to a single

computer.  Remote access to GIS software is rarely possible and therefore the system is

not very portable.  Each new user would need to purchase a new license for the software

and possibly the necessary hardware to operate it (Peng and Zhang, 2004).  Additionally,

GIS software is often complex, so there is a high learning curve to overcome, which

requires time for training.  Therefore, individuals or small organizations wanting to use

this technology with any effectiveness would have difficulty due to the costs of

purchasing the necessary hardware, software and providing training in using GIS.  These

costs usually overwhelmed their available resources (Peng and Zhang, 2004).

Consequently, professional users (GIS technicians, planners, scientists, etc.) had

traditionally been the only group of people with the time and resources to learn and use

GIS’ mapping and spatial analytic capabilities. As a result, GIS, as a science and a

technology, had been referred to as “top-down, technicist, elitist and non-participatory”

(Peng, 2001, p.889).  Some argued that empowerment could only occur if the public

gained control over the process (McCall, 2003).  Often times though, the community
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remained dependent on skilled professional not only for the implementation but the

continued maintenance of the GIS (McCall, 2003; Kingston et al., 2000).

There were also critiques towards the theoretical underpinnings of using GIS in

participation processes, particularly with respect to power-relationships.  Some argued

that using GIS reinforced existing knowledge-power configurations and a hegemonic

control over technology and certain knowledge (Weiner et al., 2002; Craig, 1998). Using

GIS could also promote a particular way of thinking while inhibiting the use of alternate

modes of thought (i.e. valuing scientific knowledge over indigenous knowledge) (Craig,

1998; McCall, 2003).  Depending on how GIS is used, it could empower or disempower a

community within a decision-making process (Harris and Weiner, 1998, as cited in Al-

Kodmany, 2002).

2.2.2 PUBLIC PARTICIPATION GIS (PPGIS)

Critiques of GIS in the early 1990s led to workshops, conferences and academic

papers dealing with issues of access, representation, data privacy, transparency and

values in GIS and Geographic Information Science (GISc) (Weiner et al., 2002).  At the

forefront was the National Center for Geographic Information and Analysis (NCGIA),

which sponsored many of the discussions, such as “Initiative #19: GIS and Society – The

Social Implications of how People, Space and Environment are Represented in GIS”.

Ideas emerged about how and what an alternative GIS system would look like, one

developed to be more adaptable to public and non-institutional users (Weiner et al., 2002;

Al-Kodmany, 2002).
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This new type of participatory GIS was called the second generation of GIS, or

GIS/2.  Sarjakoski (1998) summarized concepts behind GIS/2: it placed more emphasis

on the process than the technology of GIS.  It encouraged stakeholders to be the creators

and evaluators of data.  Diverse views were accepted with equal representation.  Ideally,

this type of GIS would help integrate and manage the various types of data and forms of

communication (e.g. video, pictures, GIS analysis, sketches, minutes, etc.) within one

comprehensive database.

These were the ideas and topics that helped to shape GIS towards the more

recognized “public-participation GIS” (ppGIS), which used the mapping and spatial

analytical abilities of GIS as the medium to express and compare different ideas and

solutions between stakeholders (Ball, 2002).  Planners were particularly interested in

determining how the use of more accessible GIS could benefit public participation

processes (Weiner et al., 2002).  Some believed that presenting abstract data visually to

the public could reduce confusion from language barriers, for example, through a more

universally accessible format of an image or a map.  This could help move the planning

process beyond concerns over geography or perception to more meaningful discussions

about what could be accomplished (Al-Kodmany, 2002).  Some researchers felt that

ppGIS could also help focus the decision making process on facts and ideas instead of the

personalities who were sometimes involved (Ball, 2002). Finally, ppGIS provides the

public with the opportunity to perform some of the same spatial analysis on data that was

previously only undertaken by GIS technicians (Al-Kodmany, 2002).

Al-Kodmany (2002) and Ball (2002) described various examples in the literature

of community group reactions to using GIS in specific community planning initiatives. In
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some cases, residents felt that using GIS helped better draw attention to neighbourhood

issues and brought about realistic solutions. Others were appreciative and excited about

the access to more information. Some participants, however, felt that using GIS

sometimes was distancing and that in most cases professional assistance was still required

for the implementation and maintenance of the GIS for community use.

2.3 WEBGIS

The ongoing research into public-participation GIS processes, the increasing

popularity of the Internet and the expansion in computing power and GIS functionality in

everyday desktop computers spurred interest in deploying GIS over the Internet (Yang et

al., 2005; Tait, 2004; Al-Kodmany, 2002; Doyle et al., 1998).  This type of application

was called “webGIS” and had the potential to make GIS data more easily accessible and

understandable by delivering pictures, text and mapping with a user-friendly interface

over the Internet (Tang and Water, 2005). WebGIS recognition was also aided

enormously by the rise of mapping websites such as MapQuest2 and Google Maps3 (Al-

Kodmany, 2002; Maguire and Longley, 2005).

A webGIS application is usually launched using an Internet browser through an

Internet link located on the webpage.  Once opened, the user could interact with the data

through the user interface and perform various functions and tasks.   These activities are

sent back to the web server as requests, which are then passed onto the GIS server to

perform the necessary operations before the results are sent back to the user’s interface

(Tang and Waters, 2005).  Unlike a desktop GIS, this method of interaction requires the

                                                  
2 http://www.mapquest.com
3 http://maps.google.com
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standard computing resource from the user: a desktop computer, a web browser, and

access to the Internet.

Development teams have two basic configurations for setting up webGIS: Server-

side applications and Client-side applications.  Server-side applications use the webGIS

server to perform most operations, analysis and generating the results.  This simplifies

development and implementation because the main database and software that interact

with the web server are maintained in the same location.  While server-side models

simplify implementation, they often have poor user interfaces and the need to send every

function to the server reduces performance and likely increases wait-times for the user

(Tang and Waters, 2005).

Client-side applications, on the other hand, distribute the data and software to the

user, whose computing resources is used to perform all the operations instead of the

servers.  By using a client-side application, a better graphic user interface (GUI) and

better performance can be offered because the operations occur locally and do not rely on

the transmission speed of the Internet.  However, the effect is that a significant amount of

time may be required to download the software and data, which may deter some users

from initially using the application.  If the user’s local system is inadequate to handle the

data or the processing, then the performance might be poorer than a server-side

application.

Client-side applications are mainly distributed either as a plug-in or an applet

(Tang and Waters, 2005).  A plug-in is a component of software (in this case, a GIS-

extension software) that can be downloaded independently by the user in order to

download specific data related to the plug-in.  The plug-in is usually specific to a browser
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platform (Abel et al., 1998).  Version updates and incompatibility issues with changing

operating systems can affect a plug-in’s effectiveness (Tang and Waters, 2005).

Autodesk’s MapGuide, for example, is functional using only Microsoft’s Internet

Explorer.

An applet is a small program that is platform-independent and is downloaded with

the data that it is viewing.  This allows any computer with any operating system to access

the applet (Abel et al., 1998).  In actual usage, plug-ins and applets are usually part of

hybrid systems, which often maximizes the advantages of both server-side and client-side

application types.  The plug-in or applet would bring the GUI and the GIS functions onto

the client-side of the system.  The data would remain in a database on the server.  This

allows the application to be functional to users and provide timely access and processing

of the data without having to download the entire database.

2.3.1 WEBGIS NOMENCLATURE

The different available techniques to implement different GIS systems have

resulted in a range of terminology used in the literature.  Mathiyalagan et al. (2005)

discussed different terms used to define circumstances where ‘geographical datasets are

shared ‘online’.  In fact, they list several terms currently used, including: Internet GIS,

Web-based GIS or webGIS, Distributed Geographic Information, and Internet distributed

GIServices.  However, each term describe similar types of processes but with notable

differences (Mathiyalagan et al., 2005; Dragicevic, 2004).

Internet GIS refers to the ability to exchange data/results and/or perform GIS

functions over any network of geographically distant locations that are connected through



18

any communication devices. WebGIS, however, are GIS applications that operate on

networks using the Hypertext Transfer Protocol, or HTTP.  This is what most people

refer to as the ‘Internet’ or ‘World Wide Web’ because most users are connected using

this protocol.  Distributed GIS is more broadly defined as any Internet technologies used

to disseminate geographic information in different formats (maps, photos, reports, etc.).

This includes both computer-based Internet GIS and any mobile GIS (any portable device

that has both a wireless connection and GIS capability) (Mathiyalagan et al., 2005).

Finally, Internet distributed GIServices describe systems with the capability to interact

with multiple independent units and servers that allow for more advanced GIS functions

(Dragicevic, 2004).

Musser (1997) conducted an early survey of webGIS applications and chose to

avoid the term webGIS completely because he thought the lack of GIS functionality

within these applications did not warrant the descriptor ‘GIS’ in the nomenclature.

Instead, he chose to use the term ‘interactive mapping.’   Doyle et al. (1998) used the

terms ‘Internet GIS’ and ‘interactive mapping’ interchangeably, while exploratory

browsing through different municipal websites showed that their webGIS applications

also used both ‘interactive mapping/mapper’ and ‘webGIS’ as names for their product.

Therefore, while the term ‘webGIS’ will be used to describe the technology, as defined

by Mathiyalagan et al. (2005), for the purposes of simplicity and consistency within this

research, the frequency of descriptor use will actually be discussed in Section 4.4.7.

Table 1 gives a summary of GIS terms used throughout this chapter.
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Table 1: A summary of terms and definitions for different geographic information technologies.

2.3.2 WEBGIS AND PUBLIC PARTICIPATION

Section 2.1 examined the role of the Internet in enhancing the communication

capabilities of stakeholders in a participation process.  WebGIS can assist with this task

by providing stakeholders access to previously unavailable spatial information.  Users are

not beholden to time restrictions through the Internet, creating the potential for both

synchronous and asynchronous participation.  People are no longer constrained by delays

GIS Terms Description Literature

GIS

 A set of computer hardware, software, spatial
data, and personnel that store, manipulate,
analyze, and display geographic information

Tang and Waters
(2005)

GIS/2

Focuses on the process of using GIS.  It
encouraged stakeholders to be creators and
evaluators of data.  Diverse views were accepted
with equal representation.  Ideally, this type of
GIS would help integrate and manage different
data and communication formats within one
comprehensive source. Sarjakoski (1998)

ppGIS

Evolved from GIS/2, it attempted to incorporate
GIS usage into public participation processes.  It
used the mapping and spatial analytical abilities of
GIS to express and compare different ideas and
solutions between participants. Ball (2002)

Distributed Geographic
Information

Any Internet technologies used to disseminate
geographic information in different formats.  This
also includes mobile GIS (any portable device that
has both a wireless connection and GIS
capability).

Mathiyalagan et al.
(2005)

Internet distributed
GIServices

Systems with the capability to interact with
multiple independent units and servers that allow
for more advanced GIS functions

Mathiyalagan et al.
(2005)

Internet GIS

The ability to exchange data/results and/or
perform GIS functions over any network of
geographically distant locations that are connected
through any communication devices Dragicevic (2004)

Web-based GIS or
webGIS

A GIS application accessed over using the
Hypertext Transfer Protocol, or HTTP.  This is
what is commonly known as the World Wide
Web, or the Internet (in common usage).

Tang and Waters
(2005)
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in waiting for government sources to provide information (Dragicevic and Balram, 2004;

Peng, 2001; Mathiyalagan et al., 2005).  Cost effectiveness could be achieved,

particularly if developments allowed for meaningful collaborative processes on the

Internet while simultaneously using webGIS.  This may reduce the need for setting up

multiple public meetings (used to maximize stakeholder attendance) and/or the need to

set up independent workstations dedicated for GIS use at these meetings, since webGIS is

designed to rely on the user’s own computer equipment (Mathiyalagan et al., 2005;

Dragicevic and Balram, 2004).  Using webGIS within public participation processes may

also help increase monitoring, quality control and archival functions for accountability

purposes as the public and professionals debate about ideas (Dragicevic and Balram,

2004).  Finally, because of webGIS’ anonymity, it may allow the silent majority to speak

up and balance the opinions of the vocal extremes (Peng, 2001).

For example, Al-Kodmany (2001) partnered with two community organizations to

test how participants responded to the image of their community through data and photos

available from a webGIS system.  Comments about their community were recorded as the

users went through the information.  People in the community were provided with the

web address to the webGIS and were encouraged to perform the experiment from their

homes, the community group’s offices, or anywhere else with Internet access (e.g.,

library, university computer lab, etc.).  While the users were able to provide the

researchers with useful comments about the imageability of their community, the

researchers believed that their user interface, the geographic scale and some of the survey

research methods needed to be improved upon for greater effectiveness.
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2.3.3 CRITIQUES OF WEBGIS

Early incarnations of webGIS had limited functionality and its usefulness was

often likened to a toy (Cobb and Olivero, 1997).  It was certainly expected that webGIS

applications could improve the capacity for spatial analysis in addition to mapping

functions and data delivery (Al-Kodmany, 2002).  While technology had improved to

allow for layer manipulation, spatial queries and feature identification, some argued that

it still did not have the functionality to be considered a “true” GIS (Cobb and Olivero,

1997; Musser, 1997).  Other early noted problems with webGIS included the lack of

proper website design to enable easy user interaction, the lack of metadata, and the lack

of appropriate cartographic design principles in the data (Cobb and Olivero, 1997).

While webGIS allows users access to its functions and data via the Internet at any

time of the day, an inherent weakness is that only those with the ability to access the

Internet may do so.  This creates a differential access to data and technology because a

lack of financial resources prevents certain groups from access (McCall, 2003; Nedovic-

Budic, 1999; Weiner et al., 2002).  This could lead to a divide in skill-levels, creating an

‘information underclass’ within the general population (McCall, 2003; Carver et al.,

2000).  Carver et al. (2000) understood that there would almost always be certain

segments of the population, such as seniors and low-income groups, who would have the

greatest difficulty in accessing the Internet, either because of resource constraints or the

lack of computer literacy.  This could change if technology prices drop enough to allow

for greater consumption by low-income households.  Concerns over the lack of access

would also diminish if public groups and organizations were provided facilities (such as
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libraries or community centres) with free or low-cost access to the Internet (Carver et al.,

2000).

Any organization with the ability to develop webGIS would need to retain or

contract out the personnel necessary to develop and maintain the system over the long-

term (Kingston et al., 2000).  Additionally, the tool would be much more effective if the

entire organization adopted the use of this tool.  This applies Innes and Simpson’s (1993)

principles about showing the relative advantage of adopting the technology and about

compatibility, as noted in Section 2.2.  If the organization determined that the cost of

purchasing webGIS technology and data, hiring and training staff, changing its working

behaviour to accommodate this new tool or potential loss of productivity was too great,

then the organization would be disinclined to implement and use this system.

There may also be a lack of political will in increasing access and participation to

the public.  If there was a general distrust in using technology in decision making

processes or a belief that greater public participation undermined the political power held

by the local authorities, politicians might have little incentive to promote the use of the

Internet or webGIS to disseminate information and increase participation (Carver et al.,

2000).  It is therefore important for political authorities to determine how useful the

Internet and webGIS could be for their need for public input as well as to share

information in order to build consensus towards an agreeable solution.

According to research, participant reactions to webGIS have been mixed.  In

allowing geographically dispersed stakeholders to participate, some observed that

participants using webGIS felt distanced (from human interaction), while others were

appreciative and excited about the ability to access data (Al-Kodmany, 2001).  There are
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critiques regarding the technical aspects and social implications of webGIS, similar to

those found in GIS research.  However, the potential benefits could still be reaped as long

as these issues are considered throughout the process and concerns are made transparent

to all involved.

2.4 DATA ISSUES

Issues of security and privacy concerns are also important when public and

private data are being collected and distributed over the Internet, particularly for a

webGIS (Maguire and Longley, 2005).  Uniform data standards are important to maintain

data interoperability. This could be achieved through a common coordinate and feature

classification system.  Data layers require constant updating to remain current in order to

provide the public with the best available information (Beaumont et al., 2005; Nedovic-

Budic, 1999; Sarjakoski, 1998).  As new data are added, large volumes of information

being accessed simultaneously by more users may create bottlenecks in the network that

would require expanding  the system to maintain its effectiveness (Tang and Waters,

2005).  Taken together, these create cost concerns that may overwhelm government

departments (Beaumont et al., 2005; Nedovic-Budic, 1999; Sarjakoski, 1998).

There may also be concerns about who owns and controls the various sources of

the webGIS data.  WebGIS operators have to be careful in terms of copyright and other

legal issues.  For example, the UK’s national mapping organization, Ordnance Survey

(OS), considered requiring a copyright fee be paid every time one of their maps was

downloaded or viewed online.  If this had been implemented, a webGIS operator would

have had to pay for the initial cost of purchasing the data as well as transfer the copyright
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fee to its users, which would make the webGIS impractical, costly and a disincentive for

use (Kingston et al., 2000).  This, however, seemed to be a greater issue in Europe and

the UK than in North America since data developed using public money tended to be free

for the public’s use (Ball, 2002).  People’s right to access state information is a basic

condition for good governance and therefore always an issue when dealing with webGIS

implementation (McCall, 2003).  The availability of metadata, which describes origins

and information about the data itself, is crucial because it gives the user confidence about

the reliability and accuracy of the information (Tait, 2004).

How users perceive the value of GIS-processed data also needs to be considered.

Various researchers have commented on the possibility that using GIS as a presentation

method could possibly overemphasize the importance of what’s being presented.  The

technological functions of GIS (e.g. the ease in changing the data layers) and the assumed

objective, scientifically accurate content could influence a user’s perception of the

information as being more authoritative than it is (McCall, 2003; Al-Kodmany, 2002).

2.5 INTERFACE AND SYSTEM DESIGN

The effectiveness of webGIS is dependent on the amount of use by stakeholders

and how well it conveys geographic information.  Thus, the graphical user interface

(GUI) becomes important in implementation.  A study by Devlin and Bernstein (1997)

looked at how changes in map elements (e.g. colour, level of detail, amount of labels)

affected a map’s effectiveness in guiding a user to a predetermined location.  While

colour and detail showed no particular effect, the amount of labels did have some effect.

The design of the interface of a webGIS must therefore be considered carefully so that
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the user is not overwhelmed with information. Certain basic criteria that webGIS

interfaces should follow can be formulated from existing literature:

• The interface should be designed so that users of different ages, background,
education and profession could interact with it with relative ease (Beaumont et al.,
2005; Carver et al., 2000).

• The interface should be easily navigable (Beaumont et al., 2005).
• Multiple users should be able to access it simultaneously (Beaumont et al., 2005).
• It should be able to process different types of data without major modification to

the interface or the system behind it (Zhou et al., 2001).
• Ideally, the interface should be platform and machine independent so that any

user worldwide could access it (Zhou et al., 2001).  If that is not possible, then
one should carefully consider what types of web browsers your target users are
likely to have (Tang and Waters, 2005).

• GIS operations such as zoom, pan and overlay queries should be available
(Tanaka and Ichikawa, 1988).

• Costs for data transfer and query processing should be at a minimum, but
preferably free (Zhou et al., 2001).

Tanaka and Ichikawa (1988) considered many of these criteria in their design of the

HIroshima MAP information system (HIMAP).  While their design was not for an online

application, but on a computer using FORTRAN, it showed that even a basic GIS-type

program running on a very antiquated system needed to follow the same basic design

guidelines.  Ideally, the design of a webGIS interface should be based not just on these

basic criteria, but also on principles derived from the field of Human Computer Interface

Research (Tang and Waters, 2005).

There are other factors to consider.  Some have suggested that the system behind

the interface should have its settings adjustable based on the skill level of the user (Tang

and Water, 2005), which would meet the first criteria above.  Performance can also

become a factor.  Zhou et al., (2001) noted that providing displays in raster format could

hamper performance as each modification of a layer or zooming/panning operation

required the user’s interface to retrieve a new image from the database server; whereas,



26

vector images are not hampered by this feature.  They therefore suggested that for

programs like webGIS, data should only be displayed in vector formats.

Web design guidelines often suggest that good websites offer interactivity and

quick service.  This creates certain constraints on how webGIS applications should be

designed.  The usefulness of the application can be affected by the user’s own Internet

connection’s speed, the traffic volume from his computer, the amount of data being

delivered and its ability to display the data.  It could also be affected by the ability of the

webGIS server to handle the delivery of the data (Kraak, 2004).  While there is flexibility

in customizing the complexity of the interface, it should always result in an easy to use

design (Maguire and Longley, 2005; Dragicevic and Balram, 2004; Gauna and Sozza,

1999; Mathiyalagan et al., 2005).  Therefore, designing a proper user interface does not

entail following a checklist; rather, compromises between different aspects may be

required.

2.6 E-GOVERNMENT

As discussed in Section 2.1, the Internet opened up a new channel for people to

communicate and distribute information.  However, governments have also grown to

utilize both the Internet and other Information Technology (IT) to improve service

delivery to its citizens.  This stemmed from concerns about wasteful public spending

from inefficiencies and mismanagement in public departments, the increasing awareness

of the value of information technology, and a stronger belief in free-market values that

pushed governments towards making operations more business-like (Gant and Gant,

2002).  It provided governments the opportunity to better manage data and process
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internally and external information more efficiently (Odendaal, 2003).  For example, a

resolution to expand the use of the Internet by the government of Ann Arbor, Michigan,

was motivated by the belief that maximizing the Internet’s use in government functions

would reduce costs and increase efficiencies (Kaylor et al., 2001).

The Internet allowed governments to create an online presence for the public but

also for its own employees to access government information and services more readily.

This presence, called “e-government”, could theoretically increase public access and

participation in government issues as well as be more responsive to changing needs

within government departments (Gant and Gant, 2002).

While e-government has the potential to help authorities be more responsive to its

citizens, the level of government service provision is limited by several factors.  The cost

to implement such services is still prohibitive or perceived to be.  It is often a trade-off,

particularly in smaller governments, in choosing between the type of services it wants to

provide online and the required cost to maintain that service (Kaylor et al., 2001).  In

addition to the purchase of necessary equipment, considerations must be made towards

the human capital needed to learn to use the technology and to teach others to maintain

that knowledge base over the long-term (Cackowski, 2002).   Finally, the continual

improvement in technology require government decision-makers to face an additional

challenge: weighing the benefits in investing and implementing certain technologies in

the present against the potentials of the next technologically advanced product that could

be implemented in the future (Kaylor et al., 2001).

There has been some research in the level of e-government provision in the US.

Gant and Gant (2002) surveyed, evaluated and ranked state government websites on their
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service functionality.  For the most part, different state websites excelled in different

criteria.  A few, such as the State of California, had websites that ranked highly in their

evaluation because they provided comprehensive access to information and services.

However, a comparison between the functionality of the state web portals with various

development factors gave inconclusive results and warranted further research (Gant and

Gant, 2002).

Kaylor et al.’s (2001) work focused at the local government level.  They were

tasked by the city of Ann Arbor in Michigan to aid in the development of an e-

government strategy based on what was technologically available in the marketplace and

the practices of other similar municipal governments. They found that there was no study

done that gave a comprehensive benchmark of the level of service provision in US cities.

The authors, therefore, implemented their own benchmark system.  They assumed that

larger cities would be able to provide more e-government services with greater

sophistication because of the larger budgets and resources available for investment into

information technologies.  While this held true for the most part, they were surprised by

the lack of some basic e-government services in many smaller cities.  At the same time

however, some small cities had surprisingly sophisticated websites that provided many e-

government services.

2.7 E-GOVERNMENT AND WEBGIS

One such e-government service that governments have started to provide is

webGIS.  Kaylor (2001) noted the availability of webGIS on some websites as a sign of

sophistication.  Gauna and Sozza (1999) reported on the development of a webGIS by the
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Torino city council.  The goal of the application was to provide citizens with easier

access to city council mapping resources.  The system had a three-level hierarchy, giving

professionals, city workers and everyday citizens each a different level of access to

information.  There were various types of information available, ranging from

cartographic to environmental to planning and property related material.  At the time of

publication, the system was being improved to provide different analysis capabilities.  An

unusual aspect was that the webGIS was based on an open-source program called

GRASS4 GIS rather than proprietary programs like ESRI’s5 ArcIMS or Autodesk’s6

MapGuide, which are developed by established companies.

Some argued that because public participation within the local decision-making

process often dealt with only a single or small set of issues, a webGIS system specifically

designed to approach the particular problem would be more effective (Carver et al.,

2000).  Therefore, much of the research into webGIS often involves online applications

that are tailored to a specific issue or specific research question, rather than those released

by governments.  How and to what degree Canadian municipalities use webGIS is largely

unknown.  There is little to no literature describing its use.  A cursory search revealed

that a number of Ontario municipalities have been implementing webGIS.  However, the

disposition and capabilities of these webGIS unknown and the rationale behind their

implementation is also unknown.

                                                  
4 http://grass.itc.it
5 http://www.esri.com
6 http://www.autodesk.com
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2.8 EVALUATION METHODS

An appropriate method is needed to determine how and to what extent

municipalities are providing webGIS.  Literature from different areas of research can

provide some useful guidelines.  Zhang and von Dran (2001) introduced their study from

the perspective of an e-commerce business.  Since customers are also users, a business

should know what their customers expect in a well designed and functional website in

addition to what they want from their product.  Repeat customers/users are the best form

of advertisement.  This basic observation can, to a degree, apply to online government

services as well.  An easy-to-use and well-designed online service would entice public

users to re-use it in the future.  Therefore, being able to assess what a service offers and

how well it is offered becomes important.  However, terms like ‘quality’, ‘assessment’ or

‘evaluation’ are very interpretive in nature and could have several meanings.  Therefore,

it is important before any assessments or evaluations to state openly how such terms

would be defined and in what context they are being used (Dragulanescu, 2002).

Different website criteria have been used to assess websites in order to determine

their quality and provide suggestions on improving the layout of a particular site.  This

can be important to businesses or anyone interested in attracting visitors to the website.

Since webGIS is an online service, some of the criteria used for evaluating websites may

prove useful in evaluating webGIS.

Dragulanescu (2002) attempted to develop criteria for users to determine the

‘quality’ of a website.  He described information to be of ‘quality’ when it met “the stated

and implied needs of the customer/user’.  Using this definition, he developed several

criteria for users to judge a website and determine whether it was a ‘quality website’, i.e.
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whether it met the implied and stated needs of an Internet user.  He proposed eight

categories that listed questions users should ask about any website:

• Accuracy – measured the degree of accuracy and precision in the information.
• Authority – determined the degree to which the website’s author is an expert

in the field.
• Coverage – looked at how much range and depth topics are observed,

analyzed, and reported.
• Currentness – gauged how current the information was that was being

presented.
• Density – looked at how comprehensive and how much content a given

webpage was presenting.
• Interactivity – determined the level to which a user could interact with the

author of the website.
• Objectivity – gauged the objectivity of the website.
• Promptness – measured the time required to find the website and load its

information.

While most of the criteria do help the user ask questions important in identifying his/her

ideal web-browsing experience, the ‘Coverage’ and ‘Density’ category seem to be

redundant.  Most of the questions could be answered in the form of a ‘yes/no’ response,

which could allow for a quantitative scoring scheme.  These criteria provide a good

starting point to discuss what some users would expect out of any online service, be it a

website or webGIS.  Issues such as the accuracy of the information or promptness of

service is important to any type of GIS system, as discussed in Section 2.4, for example.

Since many people, businesses and government use and develop their own

websites, many user guides and criteria lists have been published to offer suggestions to

building an appropriate website.  One example was the US Department of Health and

Human Service’s (2004), “Research-Based Web Design and Usability Guidelines”.  It

covered everything from broad considerations such as selecting a ‘design process’ and

‘enhancing user experience’ to providing recommendations on specific website design

standards such as appropriate fonts, the use of multimedia and layout.  What was
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interesting with this set of guidelines was that for each criterion, it rated its relative

importance in relation to other criteria in that group of guidelines and it rated the level of

research that existed to support the criterion’s rationale.  A group of web design and

usability experts performed both ratings on the guidelines.  The document was also quick

to point out that the guidelines were adaptable but not applicable to all websites,

particularly ones with very specific requirements.  In this situation, the website design

guidelines may not be wholly relevant to this study but their suggestion to show literature

in order to support guidelines is a good example of providing credibility to the criteria.

2.8.1 E-GOVERNMENT BENCHMARKING AND EVALUATION

Some researchers have created criteria and applied them to e-government

websites for analysis.  Gant and Gant (2002) surveyed state government websites on their

service functionality based on 131 criteria culled from what they described as ‘standard

website evaluation criteria’. They gave each website a score for each criteria based on

how well it was met.  These criteria were grouped into four major areas that the authors

were concerned about: usability, customization, openness and transparency.

Additionally, they compared these criteria against factors such as citizenry’s ‘web

savvyness’, the level of information technology (IT) existing within a state government,

the existence of laws that supported e-government, the level of capital and operation

expenditures and the level of democratic participation using an OLS regression to

determine if there were any effects on the scores of the website criteria.  The results,

however, were inconclusive and the authors believed that more work was required to

understand the driving forces behind the state website’s development.    While the article
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did not describe individual criteria, its broader categories provided some important issues

to consider with respect to usability, openness, transparency as well as external factors

affecting development.

As briefly described in Section 2.6, Kaylor et al. (2001) analyzed 132 US city

websites in order to benchmark the status of e-government of US cities with similar sizes

to Ann Arbor, Michigan.  The benchmarking approach provided information about the

services of Ann Arbor’s municipal peers so that the city could make easy comparisons

and use it as an incentive to invest and keep pace. In order to provide the city with

specific recommendations on which areas of e-government to invest, the researchers

developed their own criteria and scoring rubric.  The scores were based on a four-point

scale, but unlike the rankings by the Department of Health and Human Services (2004),

the points were not relative to each other but were based on meeting a specific objective.

Kaylor (2001) assumed that larger cities were able to provide more e-government

services and with greater sophistication because larger budgets and greater resources

would be available for investment into information technologies. However, that was not

the case.  In fact, some of the e-government websites that offered better service came

from smaller cities.  They also acknowledged that by the time of their publication, it was

very likely that the benchmarking scores would be out of date as governments continually

changed and improved their websites.

Despite their broad survey, Kaylor (2001) recognized several limitations and

improvements for future re-evaluations. Their criteria were both numerous and far from

comprehensive at the same time.  Certain sections needed streamlining while there were

some functions that were not anticipated.  It was difficult for their metric to capture all
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the nuances that existed within individual government structures. No summary statistics

were provided that might have been useful.  Finally, the authors felt that future iterations

required an evaluative aspect to complement the benchmarking portion of the study.

While this study focused on e-government services in local US governments, they

recognized that a longitudinal study of this nature could provide insights into the cause

and spread of technologies across governmental organizations.  Kaylor et al. (2001)

believed that longitudinal evaluation could provide data for testing ideas such as diffusion

theory as a reason for the spread of technology within governments.

2.8.2 GIS EVALUATION

Nedovic-Budic’s (1999) provided an overview of different areas of assessment

used to evaluate the potential impact of GIS technology on the field of planning.  The

specific areas she identified were: system quality, information quality, information use,

user satisfaction, individual effects, organizational effects, and societal effects.  She

explained why GIS technology needed to be evaluated within those categories and what

benefits could be derived.  For example, she elaborated on the Clapp et al. (1989)

Framework, which had a hierarchy of four levels to assess GIS:

1) Operational efficiency- examined interactive cartographic capabilities and
products

2) Operational effectiveness- measured information availability and
public/private understanding of material

3) Program effectiveness- looked at questions such as, ‘Has it enhanced decision
making?’ and ‘Has it recognized problems in a timely manner?’

4) Contribution to well-being- measured social benefits and costs such as justice,
wealth and fulfillment.

One of the methods to assess these hierarchies was through a cost-benefit analysis.

Although some believed that cost-benefit analysis could be used to justify investment into
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GIS technology, the author believed this type of measure should only be used to

determine the optimal level of expenditure and nothing else.

The second part of the paper discussed the different methods that can help

evaluate information systems based on the earlier identified areas (system quality,

information quality, information use, user satisfaction, individual effects, organizational

effects, and societal effects) within the context of planning.  She stressed the need for

more important measures to be made when assessing “organizational goal achievement,

public policy and decision-making effectiveness and societal effects” in planning

processes.  Finally, she called for more rigorous evaluations in the research, as she

believed that studies presented thus far have used inconsistent or incomplete

methodology in its evaluation.

2.9 CHAPTER SUMMARY

This chapter gave an overview of three streams of ideas pertinent to this thesis.

First, the practices and the procedures within urban planning have shifted towards

involving the public more in the decision-making process.  The Internet has added an

additional communication tool for individuals and citizens groups to search for external

information as well as connect with each other in the hopes of increasing awareness and

becoming more prepared when engaged in the decision-making process.

GIS was a tool designed to create, manipulate and analyze all types of information

spatially. While it was initially a tool only available to professionals and researchers, the

personal computer revolution in the late 20th century allowed the technology to

disseminate into the general population.  However, there were major concerns over
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accessibility, usefulness of the technology to the public, operating standards and

comparable data.  As such, research was conducted into ways of promoting more

equitable use of GIS.  The arrival of the Internet opened a new stream of research into

providing GIS online.  This was known as webGIS.  While the potential benefits of the

technology were well known, results of actual implementation were mixed.

Meanwhile, governments of all scales attempted to embrace Internet technology

to provide better responses to its citizens by making information and services online.

One of these services was webGIS.  Concerns remained about interface design,

accessibility, data issues and usage.  However, there was little research available on

municipal webGIS, much less the extent of its use in Ontario or the forces driving

development. Therefore, there is a need to assess how municipalities implemented and

delivered webGIS.  Finally, different types of evaluation and assessment tools were

considered.  Some dealt with website design and usability, others measured e-government

provision and others still analyzed GIS.  While none of the sets of criteria have assessed

webGIS, they provided useful ideas about issues to consider if one were to develop

criteria for analyzing or benchmarking webGIS.

The next chapter will discuss the methodology and rationales behind the criteria

for benchmarking Ontario webGIS as well as the interview formats that attempted to

uncover the reasons behind the development of municipal webGIS in Ontario.
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CHAPTER 3.0 METHODOLOGY

This chapter outlines the methods and techniques used to survey the availability

and the level of webGIS service provision by Ontario municipal governments.  The study

is comprised of two parts.  The first involved a search across Ontario to determine how

many municipalities have an online presence, i.e. a municipal website.  Within each

municipal website, the existence of a webGIS application was then determined.  All

available municipal webGIS in Ontario was then benchmarked against a set of criteria

organized into four major categories.  A brief explanation of each criterion is provided in

Section 3.3.  The webGIS were also analyzed using a secondary set of criteria

supplementary to the primary categories.  The methods used to analyze the results of the

webGIS benchmarking are also explained.

The second part of the study recounted the decisions and processes behind the

development of municipal webGIS.  Interview procedures with municipal employees are

discussed as well as the questions used during the interview.  The chapter concludes with

a discussion of the limitations of the study’s methodology.

3.1 WEBSITE SURVEY OF ONTARIO

A survey of all available municipal websites was performed to determine the

extent of webGIS provision by Ontario municipalities.  By examining the entire province

of Ontario, the dataset could offer insights into how service provision varied by

population, geographic area, type, etc.  A list containing Ontario’s 445 municipalities was

obtained from the Association of Municipalities of Ontario’s (AMO) website7.  A

                                                  
7 http://www.amo.on.ca/YLG/ylg/ontario.html. The list was distributed by the Ontario Ministry of
Municipal Affairs and Housing, located originally at http://www.mah.gov.on.ca/Asset1603.aspx.
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municipality for this study consisted of regions, counties, districts, villages, townships,

towns, cities, and municipalities8.

A survey of these websites was conducted between June 13, 2005 and June 25,

2005.  Of the 445 municipalities in Ontario, 395 websites were surveyed because the

remaining municipalities did not have websites, were in French or were inaccessible at

the time.  Each municipal website was extensively searched for the existence and

availability of webGIS9.  All available means were used, including using the website’s

own search function, site maps and the task of searching through every possible link

within the website.  While there is the possibility that some services may have been

overlooked, any missed service could also be indicative that the webGIS service is not in

an easily accessible location within the website’s hierarchy and ordinary citizens would

also have a difficult time finding it.

Only 41 or about 9% of the 445 municipal websites offered webGIS capability10

(Appendix B).  There were 23 municipalities that did not run their own webGIS service.

Instead, the municipality provided a link to the regional or county affiliate that offered

the webGIS.  While these municipalities were noted as having webGIS available to its

constituents, they were not included in the benchmarking of municipal webGIS.  The

relevance of these 23 municipalities will be further discussed in Section 4.2.  A summary

of the above procedure is described in Figure 1.
                                                  
8 ‘Municipality’, such as a town or a city, is considered a type of municipal government (e.g. Municipality
of the Nation).
9 It was discovered on Feb. 15, 2006, that the webGIS applications for the municipalities of Chapleau,
Dubreuilville, Hornepayne and White River had become operational.  This differed from the results of the
June survey.  These municipalities were excluded from the benchmarking because their inclusion would
require an update on the survey, which would have been too time-consuming (see 3.8).
10 During the survey period, the Town of Newmarket provided a direct link to York Region’s webGIS
application.  During the benchmarking period, however, the town began operating its own webGIS and
removed its direct access to York Region’s application.  Therefore, Newmarket’s status as a secondary
provider of webGIS was upgraded to a primary provider and its application was benchmarked.
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Summary of Steps Leading to Benchmarking

1) Using the list provided by the AMO, each municipality was searched on the
Internet to see if a website existed.

2) Municipalities were recorded as either operating a website or it wasn’t.
3) Municipal governments in Ontario were operating a total of 395 websites.
4) Each municipal website was searched within it for the presence of a webGIS

application.
5) Of the 395 municipalities, 41 webGIS applications were found.  These

municipalities were selected for the benchmarking process.
6) 23 municipalities did not have its own webGIS but instead linked to another

municipality’s webGIS.  These were not included in the benchmarking.

Figure 1: A step-by-step guide to how the webGIS samples were obtained.

3.2 BENCHMARKING

This review of existing municipal webGIS applications served to benchmark the

level of provision that is currently available in Ontario.  It allows future studies to

determine the level of progress in webGIS provision since the time of this study.  This

benchmarking can also serve as a way to quantitatively compare and contrast the services

offered by a variety of municipalities.

It is important to distinguish the differences between benchmarking and

evaluation. Benchmarking serves only to list, for example, the level of service provision

between different government websites.  It can serve as a basis for comparison or a

baseline measure, but it does not make any assessments into quality (Kaylor et al., 2001).

Evaluation, on the other hand, makes value judgments on quality or usefulness, for

example, even when it is ‘objective’.

Section 2.5 described briefly how interface evaluations should be based on criteria

developed from Human Computer Interface Research.  This field of study was beyond

the scope of this research because the approach of this study was not to evaluate the user
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interface itself, but to measure what was available for use on each webGIS.  Therefore,

the study did not comment on the ease of use or the style of the user interface.  However,

the criteria used in the benchmarking could be considered evaluative because a large

portion of the ranking was based on the level of functionality.  Someone could interpret

the results based on utility alone and make judgments from that one value.  Therefore,

while the research was a simple benchmarking of existing webGIS, the survey that was

conducted also had evaluative properties.

The criteria for comparing these applications were developed from ideas and

recommendations found in the literature review and sources from ESRI. While Musser

(1997) also rated webGIS services based on the friendliness and appearance within his

standardized form, it was based solely on the subjective opinion of that author.

Therefore, to maintain consistency within the benchmarking system, ‘friendliness’ and

‘appearance’ were not included in this study.

Four broad categories were developed to measure the level of service provision:

1) Accessibility, 2) Data Availability, 3) Functionality and 4) Presentation/Utilities.  In

total, there are five criteria in Accessibility and seven in Data Availability.  The criteria

found in the Accessibility and Data Availability categories were based partially on ideas

about access and transparency as noted in Section 2.6 and from the work of Gant and

Gant (2002).  In particular, Gant and Gant (2002) subdivided the measure of web portal

functionality into four categories: usability, customization, openness and transparency.

The usability category assessed the ease in which users could access and navigate the

state web portals.  The customization category looked at the ability of the website to

deliver pertinent information to the user, while the openness category referred to the level
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of information the government authority was providing.  Finally, the transparency

category measured the ease of which users could verify the legitimacy of the content

(Gant and Gant, 2002).  Unlike Gant and Gant’s study, functionality was given its own

category and criteria while ideas described in the usability and transparency categories

were folded into the ‘Accessibility’ category.

The criteria within the Functionality and Presentation/Utilities categories were

based partially on the works described in Section 2.5 and on a list11 of functions available

to ESRI’s ArcIMS application.  ESRI is known as a commercial leader in GIS (and

consequently, webGIS) applications.  The functions’ list for ArcIMS could therefore help

provide a baseline level of functionality expected within other webGIS applications.

However, there was a possibility that municipalities offered functions that were either

unique to their systems or were not included in the ESRI list.  Therefore, the

Functionality and Presentation/Utilities categories were allowed to expand during the

benchmarking from the original base list to include functions the municipalities offered

but not available in ArcIMS or discussed in literature.  By the end of the research period,

there were a total of 32 criteria in the Functionality category and 16 criteria in

Presentation/Utilities, as listed in Section 3.3.3 and 3.3.4, respectively.

Data gathering on the 41 municipal webGIS applications occurred between

January 18, 2006 and March 15, 2006.  A lag time existed between the initial survey of

the Ontario municipalities and the benchmarking because the criteria list had not been

developed during the time of the initial survey.  While this does not affect the

benchmarking directly, it may have affected which websites were eligible for survey,

                                                  
11 http://www.esri.com/library/brochures/pdfs/server-products-matrix.pdf
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particularly with the continually changing nature of the Internet (see Section 3.6).  The

benchmarking used a presence / absence (1= presence, 0= absence) identifier to score the

level of service provision for each municipality.  There were two exceptions that are

described in Section 3.3.1.

There was also a secondary analysis category consisting of nine criteria.  These

were separated from the main benchmarking because the data did not fit a 1 or 0

identifier, and is described in greater detail in Section 3.3.5. The next section briefly

describes each criterion in terms of either the rationale for its inclusion or its purpose

within a webGIS application.

3.3 PRIMARY CRITERIA DESCRIPTION

This section provides brief descriptions of each criterion, broken down by

category.

3.3.1 ACCESSIBILITY

These criteria deal with public accessibility to the webGIS, looking at cost, where

it can be accessed from and whether there are instructions available.

• Stand-alone link on municipal Webpage: Is there a webpage link specifically
available for the user to access the webGIS service?

• Accessible from Planning Department webpage: Is it possible to access the
webGIS service from the planning department’s12 webpage? This is used to
determine if the department has any connection between its municipal functions
and the webGIS service being offered.

• Free (1) or Fee (0): This ranks the services based on whether it is offered for free
or whether a fee is required.

                                                  
12 Municipal governments vary in their organizational structure.  Therefore, not all will have a stand-alone
planning department (e.g. some are titled, “Development Services”.  For all intents and purposes, any
department not titled “planning” but with jurisdiction over any functions normally found in a planning
department (i.e. zoning, official plans, etc.) will be included.
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• External Software Required Absence (1) Presence (0):  Does this service
require the installation of additional software, whether it is a plug-in, applet, or
separate application program?  The presence/absence scoring is switched for this
criterion because when additional software is required it adds an additional level
of computer knowledge that a user may need to have and it raises the possibility
that the software is incompatible with the user’s Internet browser (Section 2.3).

• Instructions / Guide / Help Topics: Are there instructions, guides or a help menu
to users about the program?  These would be beneficial to first-time and novice
users (US Department of Health and Human Services, 2004).

3.3.2 DATA AVAILABILITY

These criteria are divided into two sub-categories: accuracy and quantity.  One

helps to determine how the municipality ensures accuracy and transparency to the user,

while the other sub-category refers to how much data has been provided.

3.3.2.1 DATA ACCURACY

• Source of Data available: This lists whether or not a source of the webGIS data
is provided or not (Gant and Gant, 2002).

• Last updated: This describes whether information about when the last time either
the interface or the data layers was updated is available (with a recognition that
one up to date layer does not mean the whole system is constantly updated).

• Metadata available: This shows whether a municipality will provide metadata
for all its layers or some of its layers as they become available.  It highlights the
municipality’s willingness to offer information about the source and nature about
the data itself (Section 2.4, ESRI).

3.3.2.2 DATA QUANTITY

• OP Layer(s) available: This determines whether there are data layers related to
the municipality’s official plan for use.

• Aerial Photography Available: This determines whether there are aerial
photography (orthophotography) data layers for use.

• Organization of Layers by Type: This illustrates whether the municipality has
spent time categorizing and separating data layers into subject groups.  This
would help clarify to users the type of data they are using and how the
municipalities themselves distinguish the data layers that they are providing.
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• Organization of Layers by Use: This describes whether a municipality has
organized layers based on a specific purpose.  This allows the municipality to
provide only certain layers for the particular purpose, thus saving time for the
user.

3.3.3 FUNCTIONALITY

This section is broken down into sub-categories dealing with various GIS

functions that are available for use: viewing, selecting, information select, query, etc.

3.3.3.1 VIEW FUNCTIONS

• Toggle Overview Map: This allows the user to turn the display for the overview
map on and off (ESRI).

• Previous Map: This allows the user to go back to the previous map (ESRI).
• Zoom In / Out / Full Extents: This allows the user to zoom in, zoom out or go to

the map’s full extents.  These three functions were grouped together because they
are interrelated and would be useless without the other functions (Tanaka and
Ichikawa, 1988; ESRI).

• Fixed Zoom In/Out: This feature zooms in or out of the map while fixed on the
center of the display area (ESRI).

• Zoom to Active Layer: This function allows the user to zoom directly to the
layer that is active.

• Zoom to Width: This allows the user to zoom to the width that the user has
specifically requested.

• Zoom to Scale: This allows the user to zoom to the scale that the user has
specifically requested.

• Zoom to Selection: Once an object is selected, the user can return to this object if
he/she is viewing a different location on the map.

• Previous/Next Extent: This function allows the user to toggle between different
extents that he/she has been viewing (ESRI).

• Pan: This function lets the user pan around the map (ESRI).
• Drill Down to ID: This allows the user to display all features from all active

layers that exist at a particular location, regardless of whether they are visible or
not.

• Move to Center: This allows the user to re-centre the map around a point the user
specifies.

• Center by X,Y: This allows the user to center the map by inputting an X and Y-
coordinate from a browser prompt.
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3.3.3.2 SELECT FUNCTIONS

• Select by Point / Line / Circle / Rectangle / Polygon: This allows a user to
select a particular object on the active layer for a specific function using either a
point, a circle a rectangle or a polygon (ESRI).

• Clear Selection: This clears the selection of the user. (ESRI).
• Select by Map Objects: This allows the user to select by a specific map object.

3.3.3.3 BUFFER FUNCTIONS

• Create Buffer: This creates a buffer around a point, line or polygon on the active
layer.

• Delete Buffer: This deletes the selected buffer.

3.3.3.4 DISTANCE FUNCTIONS

• Measure Distance: This allows the user to measure the distance between two
points selected by the user (ESRI).

• Measure Area: This measures the area of a polygon selected by the user.
• Find Shortest Path: Asking the user for an origin and destination point will

automatically calculate the shortest route along the county’s roads (ESRI).
• Route Calculator: This allows the user to input locations and based on other

user-defined variables, provide driving routes within the jurisdiction of the GIS
application (ESRI).

• Advanced Bearing and Distance: The user can draw line segments in order to
display distance and bearings as if for orienteering purposes.

3.3.3.5 FIND/QUERY FUNCTIONS

• Query: This allows any user to query about specific addresses or specific objects
(ESRI).

• Create Custom Query: This allows the user to customize a query about any part
of a layer by using operators and other commands (like, in, contains, etc.) (ESRI).

• Find: This allows the user to search for a particular feature on the active layer
using either a pre-defined list available from the application or based on an
inputted text string (ESRI).

• Address Finder: This allows the user to find a specific location on the map by
inputting a specific address.

• Other Find: The interface has other specific ‘find’ functions, such as roll
numbers or the intersection of two streets
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3.3.3.6 INFORMATION DISPLAY FUNCTION

• ID: when the user selects a point, line or polygon using this function, a window
will appear displaying information related to that selected object (ESRI).

3.3.3.7 EDITING FUNCTIONS

• Add Points of Interest: This allows the user to add a point to mark a particular
location for future reference.

• Edit (points, lines, and polygons): This allows the user to edit any lines, points
or polygons on the active layer or add lines, points or polygons onto a layer.

• Setback Builder: This allows the user to determine setback restrictions for a
particular feature on an active layer based on the appropriate Nutrient
Management Regulations.

3.3.4 PRESENTATION/UTILITIES

These criteria describe the features that allow webGIS applications to display

maps using proper cartographic principles and the utility functions for saving, printing

and exporting map images.

3.3.4.1 CARTOGRAPHIC PRESENTATION

• North Arrow: There is a north arrow present anywhere on the map (ESRI).
• Scale Bar: There is a scale bar present anywhere on the map (ESRI).
• Scale: The interface or the map presents a numerical scale (ESRI).
• Legend: The user interface provides a legend of cartographic features displayed

on the map (ESRI).
• Display Geographic Coordinates: geographic coordinates are either displayed

within the viewer or can be recalled by the user.

3.3.4.2 UTILITIES

• Print Capability: This allows the user to print the displayed map (ESRI).
• Print Cartographic Map Quality: This allows the user to convert a displayed

map into a format that is of ‘cartographic map quality.’
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• E-mail Capability: This lets the user e-mail the displayed map to a user-specified
e-mail address

• Export Function: This allows the user to export the displayed map into an image
format such as Windows Bitmap (.bmp) or Tagged Image File (.tif) (ESRI).

• Copy Image: This allows the user to copy the currently saved image
• URL Generator: This allows the user to generate a Uniform Resource Locator

(URL) so that the user can return to this map at a future date by entering in the
website link (Xue et al., 2002).

• Save My Map: This feature allows the user to save the displayed map for future
use.

• Save Session: This saves the user’s current session for future use.
• Open Session: This opens a user’s previously saved session.
• Report: This links a selected feature with a related report available online.
• Add Bookmark: This allows the user to bookmark the current extent of the map

for later retrieval.

The results from benchmarking the webGIS using the criteria listed above are discussed

in Chapter 4.  Of the 48 functionality and utilities/presentation criteria, 21 are based on

ESRI’s functionality chart as described in Section 3.2 and 27 are functions not described

on the ESRI list. Five criteria overall were derived from the literature, as discussed in the

previous chapter.  Each municipal webGIS will have a score for each category and an

overall score for analysis purposes. The scoring method is discussed further in Section

3.4.

3.3.5 SECONDARY CRITERIA

The following secondary criteria were intended to provide supplemental

information to the benchmarking scores.  The inclusion of these criteria was important

because they helped quantify the steps in accessing the webGIS application and the

amount of data layers that each municipality provided.  The data, however, was recorded

and analyzed separately because it did not fit the absence/presence structure of the

benchmarking, as discussed in Section 3.2.  These criteria are related to the Accessibility
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and Data Availability categories and each criterion will note which category it is related

to:

• Number of actions from Homepage: From the homepage of the municipality,
how many ‘mouse-clicks’ does it take to access the webGIS interface? This is
used to determine the level of dedication a user is required to find the service.
(Theusinger and Huber, 2000).  This is a supplement to the Accessibility
category.

• Number of actions from planning page: Similar to the above criterion, this
determines the number of ‘mouse-clicks’ required to access the WebGIS service
from the planning department webpage, if it is available.  This is a supplement to
the Accessibility category.

• Public/Private Access: This determines whether there is a single public access of
this service or whether there is a higher level of access that requires
login/password. This is a supplement to the Accessibility category.

• Official Plan Layers: This counts the number of data layers explicitly derived
from the municipality’s Official Plan or Official Plan Schedules.  This describes
the municipality’s determination to provide Official Plan-related information
online.  This is a supplement to the Data Availability category.

• Total Number of Layers: This totals the number of different data layers offered
by the municipality.  This includes any text, point, line or polygon layers based on
information about economic, social, environmental and/or planning issues. This
speaks to the level of information a municipality can and is willing to share with
the public.  This is a supplement to the Data Availability category.

• Aerial Photography: This describes the number of layers provided by
municipalities that are aerial photographs (orthophotos). This is a supplement to
the Data Availability category.

In addition to the above criteria, three additional sets of data were recorded with the

benchmarking survey.  While unrelated to the survey itself, these pieces of information

helped address some issues brought up in the literature review as well as some

background information on the development aspect of webGIS:

• Interactive Map / WebGIS: This recorded whether the municipality described
its service as either an Interactive Mapping tool, a webGIS tool, or used both
descriptors interchangeably.  This analyzes how the terms are used by Ontario
municipal webGIS in relation to the contentions made by Musser (1997) (Section
2.3.2).

• External Software Type: This recorded the type of add-on if required.  This
helps track which type of external software is being used most by municipalities.
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• Private Development Firms: This tracks the municipalities that used webGIS
products developed by private firms.  This criterion is will relate to certain
development strategies of a particular webGIS system.

Some of these results will be discussed in conjunction with the main category results or

its own section in Chapter 4 while other results will be discussed in Chapter 5.

3.4 DATASET ANALYSIS

Each category and overall scores were totaled up for each municipality.   While it

was conceivable to weight the scores of the smaller categories higher to balance the

effects of the larger categories (‘functionality’, ‘presentation/utilities’), there were no

discussions within literature about what an appropriate weighting scale in comparing

unrelated criteria (e.g. the types of tools within a webGIS versus the accessibility of a

webGIS is to the public) would be since they’re both important for different reasons.

Therefore, it seemed suitable to analyze the overall scores as well as the scores within

each category individually and perhaps make recommendations about how these

categories could be weighted or changed in future studies.

Microsoft Excel was used to generate all summary statistics and tables related to

the scores from the benchmarking survey.  A sample of the benchmarking of the

municipalities is available in Appendix C.  Graphs were generated for the overall scores

as well as for each of the four categories in order to reveal any trends in how

municipalities compared with each other.  MapInfo and Microsoft Access were used to

combine mapping data (provided by DMTI Spatial Inc.) with data from the survey to

generate maps showing the spatial distribution of municipalities without an online

presence and municipalities with a webGIS presence in Ontario.
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This study is also interested in how the financial capability of a municipality

affected its willingness to spend on creating a new government service.  Gant and Gant

(2002) chose to use total state expenditure as a measure of state IT budgets because they

found that state governments did not release specific expenditure figures for Information

Technology (IT) appropriations nor did they include all IT appropriations into released

figures.  Expenditure figures indicate money spent on municipal items.  A brief review of

Ontario municipal financial statements indicated that there was also no breakdown of IT-

related expenditures. While municipal revenue figures were available as a proxy to

measure municipal financial capability, it seemed inappropriate because it provided the

amount of capital available to spend on projects, not what is actually spent.  Therefore,

the most recent annual expenditure data (from 2004) obtained from financial statements

and per capita expenditures (calculated using 2001 population figures from the Canada

Census) were correlated against the survey scores and the other criteria to determine any

significant relationships between these variables.

As part of the secondary criteria analysis, comments will also be made about the

types of plug-in software required for some municipalities’ webGIS to function, the

number of municipalities who collaborated with private development teams in deploying

their webGIS applications, who these teams were and whether municipalities restricted

access to certain parts of their webGIS.  There will also be a discussion about how

municipalities have used the term ‘Interactive Maps’/‘Interactive Mapper’ and ‘webGIS’

in describing their application.  This will show how municipalities view their own

application and determine whether Musser’s (1997) views were validated.
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3.5 INTERVIEWS

The analysis on both the benchmarking scores and the secondary criteria provides

a useful overview about the levels of municipal webGIS service provision throughout

Ontario.  The data, however, can only be expected to provide a snapshot of webGIS

availability, particularly because many websites on the Internet are continually being

updated (see Section 3.6).  It can detail how service provision varies across municipality

type, size, etc. and help describe the types of diverse webGIS products used. It cannot,

however, answer why certain municipalities offer webGIS while others do not.  It cannot

explain why certain municipalities chose to use certain products and not others.

Therefore, key-informant interview were conducted to gain an understanding of the

above issues.

The techniques and use of interviews in research have been well documented.  It

is a useful method to collect information on a participant’s particular views and

experiences about an event or phenomenon (Berg, 2001).  Interviews were used to obtain

knowledge and gain insights from Ontario municipal officials about the various factors

and events that helped in the development of their municipality’s webGIS.  They could

provide insider knowledge that would have been otherwise inaccessible.  Their relevant

experiences may foresee situations that other planners/IT managers may encounter in

their own development process.  Their personal insights can offer suggestions on

overcoming certain obstacles or help to create a better product.  Therefore, it was

important to interview municipal employees who were involved in the development of

these applications.
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Only employees from the highest-scoring webGIS municipalities were

interviewed with the intention that positive and negative experiences from these

municipalities could help better inform future municipalities about building similar

webGIS systems.  The ten highest scoring municipalities were contacted about a request

for an interview.  However, there were not enough responses from the municipalities so

another ten municipalities were contacted.  Ultimately, a total of nine municipalities

accepted the invitation.  The municipalities interviewed were among the 18 highest

scoring municipalities.  Not all municipality types (i.e. villages, towns, etc.) were

represented in the interviews (since it was based on who accepted) so the participant

representation skewed towards counties.

The interviews were conducted over the telephone with municipal employees

involved in the webGIS’ development. The interview subjects have remained anonymous

to respect their privacy.  Most of the interviewees were coordinators, managers or

supervisors of their municipality’s GIS.  One interview subject was the Director of

Planning for his municipality while another was a GIS technician.  Telephone interviews

were used because the participants were dispersed across Ontario and the cost of travel

prohibited the use of face-to-face interviews for this research.  The drawback to telephone

interviews is the lack of non-verbal cues to guide the interview between the researcher

and the participant.  Therefore, there was a greater need to build rapport over the

telephone between the interviewer and the interviewee (Berg, 2001).

Interviews were performed between April 24, 2006 and June 9, 2006.  The

questions asked during the interview are presented in Appendix J.13 The questions

                                                  
13 These were reviewed by the thesis supervisor and received ethics approval from the Queen’s University
General Research and Ethics Board.
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focused on the individual’s experiences with the development of the municipality’s

webGIS.  They were asked about the decision making processes involved in receiving

approval for the project, how they obtained funding, and their opinions on forces (e.g.,

political, economic or otherwise) that created successes and/or obstacles during its

implementation process.  There were also questions about decisions regarding the

technological aspects of the webGIS and their opinions on the effects of emerging

technologies such as Google Earth and Google Maps.  Finally, the participants were

asked about their perceived effects of the webGIS on public participation in their

municipalities.  It was recognized that a survey of reactions from webGIS users, such as

in Kingston et al. (2000), would produce more direct results about webGIS effects on

public-participation. However, the question was felt to be useful because municipal

perception of the webGIS’ success or failure within the process could affect its

deployment in future considerations.

The interviews were typed up into transcripts using Microsoft Word in its entirety

to ensure every part of the conversation was recorded.  For clarity and brevity purposes,

the passages presented in the later chapters of this thesis are condensed.  Burnard (1991)

described one method of examining transcripts by making notes in the margins of the

transcript, creating themes and categories, having it reviewed by colleagues, physically

piecing together similar statements, and having select participants review his collage of

information before using it in the write-up.

In this research, the responses from each participant were compared with each

other to find relevant quotes and emerging themes.  Notes were made in the margins and

later categorized.  They were also compared with existing literature and the benchmark
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survey to validate or contradict known findings.  These responses were finally organized

into themed sections as outlined in Chapter Five.  The review by colleagues and

participants in Burnard’s (1991) work were meant to ensure the validity of the

categorization.  This did not exist in this research because of the geographically dispersed

nature of the participants and the individual nature of this research.  Therefore, it was

recognized that there was a lack of outside-party review, which could bring to question

the validity of the themes in Chapter Five.

3.6 LIMITATIONS

There were various limitations to the proposed methodology of this research.  A

proper evaluation of different webGIS interfaces would require a quantitative comparison

and a qualitative analysis.  A strict quantitative analysis could measure the availability of

different types of services and functions but also make judgments based on these

quantitative criteria.  While the intention of this benchmarking was only to describe what

types of webGIS was available, there is an inherent normative component even as the

researcher attempted to minimize making value judgments about the results.  Therefore,

future iterations should acknowledge and incorporate appropriate methods to fully

evaluate using quantitative criteria.

A qualitative analysis would be able to consider the merits of the user interface in

terms of its visual appeal, clarity, consistency, design stability, etc., which are more

subjective rankings (Lynch and Horton, 2005).  This type of evaluation would be better

served by inviting users with different skill levels in Internet and GIS proficiency to

interact with the different webGIS services and rank them according to their subjective
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preferences and opinions.  Therefore, this study only provided a partial picture of the

state of webGIS in Ontario.

The interview methods described in this research were not grounded in

established qualitative research methodology.  It is therefore important to recognize that

the results in Chapter Five only described and reflected upon the accounts of the

interview subjects rather than having analyzed and evaluated their responses.  The results

from this research provided a first step in understanding the developmental history of

municipal webGIS.  However, an appropriate qualitative research methodology would be

required to further probe and extract the rationales and meanings behind their responses.

Finally, The changing nature of the Internet was also a serious limitation to

consider.  Every day, Internet content is constantly being added, deleted, moved, and

replaced.  It is difficult task to ensure that data retrieved from the Internet is up-to-date.

Therefore, it was important to detail when the research was performed and be recognizant

of the possibility that new webGIS applications and data likely came online throughout

the research period (see section 3.1).  However, it is also likely that the number of

webGIS applications and data layers missed in the survey was minimal and thus would

not alter the analysis and subsequent conclusion or recommendations significantly.

3.7 CHAPTER SUMMARY

A survey of Ontario municipal websites was performed in June of 2005 to

determine which municipalities offered webGIS capability to its constituents.  Out of 445

municipalities in Ontario, 41 offered such a service.  A set of criteria was developed from

literature and existing product descriptions to benchmark the types of webGIS



56

applications available.   The resulting scores were analyzed to determine any noticeable

trends between the municipalities.

The second portion of the research related to interviews conducted with

individuals involved in the development of their municipality’s webGIS application.

This offered in-depth information regarding the decisions and other forces involved in the

development as well as how the performance of the product was viewed.  Finally, the

constantly changing nature of the Internet limits the accuracy of the study.

The next chapter will discuss findings from the benchmarking survey of Ontario

municipal webGIS.
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CHAPTER 4.0 DATA ANALYSIS

This chapter discusses the results from the webGIS benchmarking.  The chapter

first examines the online presence and website availability in Ontario.  Afterwards, the

data from the benchmarking survey are reported.  It will discuss both the overall scores

and the scores from each sub-category (Accessibility, Data Availability, Functionality

and Presentation/Utilities). Comment are made on how the scores reflect the way the

public can use webGIS.  This is followed by an examination and analysis of the

secondary categories, discussing data issues, nomenclature, and software choices.

4.1 MUNICIPAL WEBSITE PRESENCE

As previously discussed in Chapter 3, 88.8% (n=395) of all Ontario municipalities

had a website either operational or in development (Table 2).14  Thirty-nine, or 8.8% of

all municipalities, did not have an online presence and their locations are mapped out in

Figure 2.  Most of the municipalities without online presence seem to be small

municipalities located mainly in Northern Ontario with an average 2001 population of

1,134 and a range from 0 to 5,846.15  It is likely that these municipalities do not have the

resources or the need to develop a website just yet.  Overall, municipal governments in

Ontario seem to have embraced the use of Internet technology to provide an online

presence in order to pass along information and services to its citizens. This fact warrants

closer inspection of the performance and format of online services, particularly webGIS

                                                  
14 Municipal websites in French were given a separate category from accessible websites because while the
website was available, the researcher was unable to navigate it because of the language barrier.
Inaccessible municipal websites (2.0%) were websites known to have existed but were inaccessible at the
time of study.
15 All population figures taken from the 2001 Census, provided by Statistics Canada.
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  Figure 2: Spatial distribution of Ontario municipalities without a municipal website.



59

Table 2: Percentages of website availability and unavailability in Ontario.

4.2 WEBGIS AVAILABILITY

Forty-one municipalities, or 9.2% of Ontario offered a webGIS service through

their municipal websites as of June 25, 2005.  Table 3 breaks down webGIS availability

by each municipality type (rows). The rows also includes 23 municipalities, or 5.2% of

the total, that did not provide a webGIS application but rather linked to another

municipality’s service, usually an upper-tier county or regional municipality.  This

‘secondary access’ to webGIS offered by the higher tiered municipalities to its lower tier

municipalities might be effective for small communities that may not have the human,

technical or financial resources to develop their own webGIS applications.  For example,

Table 3 shows that there are no villages that offer their own webGIS services.  However,

the Village of Casselman links to the United Counties of Prescott and Russell’s

application instead.  Therefore, residents in that community can still access this service

through Prescott and Russell.

ONTARIO MUNICIPAL WEBSITES
SURVEYED Percentages (n)

Total municipalities surveyed 100.0% (445)
Municipalities with accessible website 88.8% (395)
Municipalities without website 8.8% (39)
Inaccessible municipal websites 2.0% (9)
Municipal website in French 0.4% (2)
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WebGIS Availability by
Municipality Type

% by webGIS
Availability /41 (n)

% within Ontario
/445 (n)

% By Total
Municipalities in each
Municipality Type (see

Appendix A)
Municipalities with webGIS 100.0% (41) 9.2% (41) -
Municipalities 'secondary
access' to municipal
webGIS - 5.2% (23) -
City with webGIS 41.5% (17) 3.8% (17) 36.2% (17)
Town with webGIS 19.5% (8) 1.8% (8) 8.9% (8)
County with webGIS 17.1% (7) 1.6% (7) 30.4% (7)
Township with webGIS 9.8% (4) 0.9% (4) 1.9% (4)
Municipality with webGIS 4.9% (2) 0.4% (2) 3.7% (2)
Regional Municipality with
webGIS 4.9% (2) 0.4% (2) 33.3% (2)
United counties with
webGIS 2.4% (1) 0.2% (1) 33.3% (1)
Village with webGIS 0.0% (0) 0.0% (0) 0.0% (0)

Table 3: WebGIS availability in Ontario.  The first column shows percentages of the total number of
municipalities with webGIS capability.  The second column shows percentages of the total number of
municipalities in Ontario.  The third column shows percentages of the total number of municipalities
by municipality type.

The first column compares availability between municipalities as a percentage of the total

number of municipality in Ontario.  While the secondary access to webGIS increases

total availability of webGIS by more than 50% to a total to 14.4%16, it is still a small

percentage across Ontario, concentrated mainly in the more populated areas of southern

Ontario (Figures 3 and 4 excludes municipalities with secondary access).  There seems to

be some clustering of municipalities with webGIS within Southern Ontario.

Unfortunately, the researcher was not trained in spatial correlation analysis and therefore

unable to determine whether this possible spatial clustering had any spatial significance.

The final column on the right breaks down webGIS availability for each

municipality type as a proportion of the total number of municipalities within each type.17

                                                  
16 9.2% (who offer webGIS) + 5.2% (secondary access to webGIS through other municipalities).
17 For example, there are 17 cities with webGIS and 47 municipalities in Ontario designated as cities.
Therefore, 36.2% of all cities provide webGIS in Ontario.
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                           Figure 3: Spatial distribution of municipalities (not counties or regions) that provide webGIS.
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                            Figure 4: Spatial distribution of counties and regions with webGIS availability.
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Overall, no one type has a majority of its members adopting webGIS applications.

However, the larger municipalities (cities, counties, regional municipalities) have a

considerably higher percentage of adoption (>30%) proportionately compared to the

smaller municipality types (<10%).

4.3 BENCHMARK/EVALUATION RESULTS

Having established the extent of webGIS provision in Ontario, the results from

the benchmarking survey are discussed below.  The overall scores are discussed in the

first subsection, while the four subsequent sections discuss the results from each

component category (accessibility, data availability, functionality and

presentation/utilities).  Finally some secondary analysis provides further insights into

how municipal webGIS applications in Ontario compare with each other. An example of

the scoring from the benchmarking survey can be found in Appendix C.

4.3.1 OVERALL SCORES

Each municipality’s total score is shown in Table 4.  The Town of LaSalle met

most of the criteria in the majority of the categories (discussed in Sections 4.3.2 to 4.3.5),

translating these high rankings into earning the highest score overall.  The town scored in

only 34 of the 60 possible categories, partly due to the larger number of criteria in the

Functionality category (see Section 4.3.4).  There was a wide range in the scores, from a

low of seven to a high of thirty-four.  This was likely due to the differences found in the

Functionality category, which is discussed in Section 4.3.4.
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Gant and Gant (2002) used state budget expenditures as a proxy to IT

expenditures in their study, as discussed in Section 3.4.  While they found a significant

correlation between the customization of US state government websites and expenditure

levels, they provided no explanation for this result.  Correlation analysis was performed

using an Ontario municipality’s annual and calculated per capita expenditures for 2004.

There were no significant correlations between any of the scores and the financial figures.

For example, the biggest city in Ontario, Toronto, had a 2004 expenditure level of

$7,751,536,000 but scored lower compared to the highest scoring municipality, the town

of LaSalle, which had a 2004 expenditure level of $23,680,020 (Table 4).

The lack of impact from expenditure levels on webGIS implementation in Ontario

may be due to it being a very broad variable.  This number would not be completely

indicative of how municipal funds are allocated since different-sized municipalities in

different areas of the province will have different priorities.  A more focused figure such

as yearly IT expenditure or the actual amount spent up-to-date on the webGIS would

have been more useful; however, these types of numbers are not readily available in

public documents and it is uncertain whether municipalities would be willing to provide

these figures to investigators.
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Municipalities in Ontario
Total
Score

Accessibility
Score

Data Availability
Score

Functionality
Score

Presentation/
Utilities Score

Expenditures (in
Canadian Dollars)

City of Brampton 23 2 4 12 5  $    312,785,546.00
Bruce County 28 4 4 14 6  $      28,046,669.00
Municipality of Central Elgin 19 4 5 7 3  $      10,028,369.00

Township of Central Frontenac 12 3 3 4 2  $        6,278,699.00
Township of Centre
Wellington 25 3 3 12 7  $      23,625,973.00

Municipality of Chatham-Kent 25 4 4 11 6  $    266,732,504.00
City of Hamilton 22 4 4 7 7  $ 1,276,711,000.00
Town of Huntsville 17 2 2 9 4  $      16,401,563.00
City of Kenora 16 4 5 4 3  $      49,331,000.00
City of Kitchener 21 2 2 11 6  $    245,128,000.00
Lambton County 30 3 4 16 7  $    118,527,600.00
Town of LaSalle 34 5 6 12 11  $      23,680,020.00
Town of Lincoln 17 1 3 8 5  $      15,628,152.00
City of London 15 3 4 4 4  $    743,875,000.00
Town of Markham 24 3 1 13 7  $    167,424,000.00

Township of Michipicoten
(Wawa) 22 3 2 11 6 N/A
City of Milton 26 3 2 15 6  $      47,902,022.00
Town of Newmarket 26 3 4 10 9  $      65,709,407.00
City of Niagara Falls 15 3 3 5 4  N/A
Town of Oakville 28 4 5 13 6  $    144,650,000.00
City of Ottawa 30 2 5 16 7  $ 2,102,176,000.00
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Municipalities in Ontario
Total
Score

Accessibility
Score

Data Availability
Score

Functionality
Score

Presentation/
Utilities Score

Expenditures (in
Canadian Dollars)

City of Owen Sound 7 1 1 2 3  $      40,224,905.00
County of Oxford 26 4 5 12 5  $    132,156,661.00
Town of Perth 19 2 4 8 5  N/A
City of Peterborough 21 3 3 9 6  $    147,535,250.00
County of Peterborough 21 2 4 9 6  $      34,675,683.00

United Counties of Prescott
and Russell 29 3 6 13 7  $      83,282,738.00
Renfrew County 23 2 4 13 4  $    127,065,979.00
Town of Richmond Hill 27 4 5 13 5  $    131,816,000.00
Township of Rideau Lakes 19 2 4 8 5  $    127,065,979.00
City of Sault Ste. Marie 21 3 6 7 5  $    162,264,716.00
Simcoe County 24 3 3 11 7  $    279,730,506.00
City of Thunder Bay 24 3 2 12 7  $    411,804,567.00
City of Timmins 17 2 2 8 5  N/A
City of Toronto 16 3 3 6 4  $ 7,751,536,000.00
City of Vaughan 19 3 3 9 4  $    235,877,485.00
City of Waterloo 14 3 3 5 3  $      89,255,330.00
Region of Waterloo 25 4 4 12 5  $    581,695,937.00
Wellington County 28 4 3 12 9  $      85,298,708.00
City of Windsor 14 3 3 6 2  $    632,428,000.00
York Region 31 4 6 13 8  $ 1,203,766,476.00

Table 4: A table depicting the scores of each municipality from the webGIS benchmarking.  Included are the total scores and the scores for each
category: Accessibility, Data Availability, Functionality, and Presentation/Utilities.  A column is also included for municipal expenditures, to be
discussed in Section 4.3.1.
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4.3.2 ACCESSIBILITY

The scores for the accessibility category are shown in Table 4.  The Town of

LaSalle was the only municipal webGIS that met all five criteria in this category.  All

webGIS services were available for free, which kept data transfer costs to a minimum (in

this case, zero – to the user), as suggested by Zhou et al. (2001).  Nearly half (46.3%) of

the municipalities provided webGIS services using independent links located on the main

webpage (Table 5).  This is a simple method for the municipality to introduce and

promote this e-government tool directly to its residents.

Some e-businesses use ‘clickstream analysis’ to determine how consumers

interact with their website when browsing and purchasing items and how the website can

be optimized to direct consumers to what they want.  Two basic criteria ensuring a

website is optimized for a customer is to have easy navigation throughout the entire

website and to minimize the number of ‘clicks’ required for the customer to make a

purchase (Theusinger and Huber, 2000; Tait, 2004).  While the mandates of an e-business

and e-governments are different, the need to ensure that respective users are satisfied with

their experience on the website apply to both types of websites.  In this research, it

required on average 2 to 3 selections or ‘clicks’ from the main webpage to the

introductory webpage for the webGIS application.  Some municipalities allowed direct

connection to the webGIS from their homepages, as discussed above.  The County of

Simcoe’s application was the most difficult to access, requiring six actions before

reaching the introductory page.  As a result, its location within the county’s website was

not intuitive and inexperienced users may have difficulty accessing the webGIS
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application.  For most other municipalities, they provided relatively quick access to their

webGIS applications.

The nine municipalities who provided a link from the planning page to the

application required only one or two steps to reach the webGIS webpage. This would

seem to suggest that while few planning departments are directing users to the webGIS

applications for further planning information, those who are provide a somewhat direct

connection to the system.   This also suggests that many planning departments do not

consider the use of webGIS by public users as a planning tool.  Interview subjects

indicated that planning departments were involved in the development phase of webGIS

applications, albeit to varying degrees.  It is therefore unusual that planning departments

would not offer links back to the webGIS application, as it is not a difficult process and

they would have had a stake in its success.  Having a link would have given users

perusing the planning webpage the opportunity to directly view spatial data that may be

related to their concern.  Instead, many municipalities seemed to have missed this

opportunity to give the public an additional means to access the webGIS service.
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Category Benchmark Criterion
% by webGIS

Availability /41 (n)

Accessibility Free(1) or fee (0) 100% (41)

 
External Software Required Absence (1)

Presence (0) 70.7% (29)

 Stand-alone link on municipal Webpage 46.3% (19)

 Instructions/Guide/Help Topics 29.3% (12)

 Accessible from Planning Department webpage 22% (9)

Data Availability Last updated 78% (32)

 Aerial Photography Layers Available 63.4% (26)

 Organization of Layers by Use 48.8% (20)

 metadata available 31.7% (13)

 Source of Data/Technology Available 29.3% (12)

 OP Layers Available 29.3% (12)

 Organization of Layers by Type 29.3% (12)

Functionality Zoom In/Out/Full Extents 100% (41)

 Pan 85.4% (35)

 Measure Distance 78% (32)

 ID 73.2% (30)

 Address Finder 70.7% (29)

 Clear Selection 58.5% (24)

 Previous/Next Extent 51.2% (21)

 Other Find 51.2% (21)

 Toggle Overview Map 48.8% (20)

 Previous Map 46.3% (19)

 Select by Point/Line/Circle/Rectangle/Polygon 43.9% (18)

 Measure Area 43.9% (18)

 Find 41.5% (17)

 Add points of Interest 31.7% (13)

 Query 29.3% (12)

 Zoom to Selection 26.8% (11)

 Move to Center 17.1% (7)

 Create Buffer 14.6% (6)

 Edit (points, lines, polygons) 12.2% (5)

 Zoom to Width 9.8% (4)

 Zoom to Scale 9.8% (4)

 Zoom to Active Layer 7.3% (3)

 Create Custom Query 7.3% (3)

 Fixed Zoom In/Out 2.4% (1)
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Category Benchmark Criterion
% by webGIS

Availability /41 (n)

Functionality Drill Down to ID 2.4% (1)

 Centre by X,Y 2.4% (1)

 Select by Map Objects 2.4% (1)

 Delete Buffer 2.4% (1)

 Find Shortest Path 2.4% (1)

 Route Calculator 2.4% (1)

 Advanced Bearing and Distance 2.4% (1)

 Setback Builder 2.4% (1)

Presentation/Utilities Print Capability 95.1% (39)

 Legend 90.2% (37)

 Scale 75.6% (31)

 North Arrow 56.1% (23)

 Display Geographic Coordinates 51.2% (21)

 Scale Bar 43.9% (18)

 URL generator 36.6% (15)

 Copy Image 22% (9)

 Email Capability 19.5% (8)

 Save My Map 17.1% (7)

 Report 14.6% (6)

 Add Bookmark 12.2% (5)

 Save Session 7.3% (3)

 Open Session 4.9% (2)

 Print Cartographic Map Quality 2.4% (1)

 Export Function 2.4% (1)

Table 5: A summary table of the percentages of municipalities meeting each criterion.

4.3.3 DATA AVAILABILITY

The results in the data availability category are displayed in Table 4.  Four

municipalities tied for scoring highest in this category.  Most, if not all, municipalities

were expected to provide data origins or metadata because these help the user understand

the origins and information about the content and its usefulness (Su et al., 2000; Maguire

and Longley, 2005; Tait, 2004).  However, only 12 and 14 municipalities, respectively,
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offered to display either the source of their data or metadata for the particular data layer,

which seems considerably low.  Therefore, the idea of offering data with metadata to

users seemed to not be entrenched within municipal departments. While this does not

mean that users should not be viewing webGIS data without metadata, municipalities that

haven’t provided such information should strive to do so for their layers.   This would

allow them to be more transparent about the nature of their data and allow users to

determine for themselves the accuracy and reliability of the information for their

particular purposes.  The departments should learn to automatically include metadata

when uploading new spatial data for their webGIS.

The majority of the applications did organize the data structure, either by use or

type.  Very few municipalities sorted their data using both methods simultaneously so it

would have been difficult for municipalities to meet all the criteria in this category.  This

suggests that these two criteria need to be collapsed into one in future iterations.  Only 12

municipalities had taken the opportunity to upload data layers related to their official plan

onto their webGIS application, while more than half (63.4%) made orthophotography

available (Table 5).  These results are further discussed in Sections 4.4.1.1 and 4.4.1.2.

4.3.4 FUNCTIONALITY

The functionality scores are graphed in Table 4.  Two municipalities tied for the

highest score, while counties and towns scored higher than many of the bigger cities.  It is

interesting to note that even the highest scoring municipality met only 16 of 32 criteria.

While meeting only half of the total criteria may seem low, it is partly due to the variety

of functions different webGIS applications offered.  Products such as ESRI’s ArcIMS
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and Autodesk’s MapGuide allow either municipalities or the private development firms

they partner with (See Section 4.4.4) to customize the amount of functionality for a

particular interface.  There would therefore be common and unique functions to both.

Additionally, there are municipalities who built their own unique webGIS interfaces that

may provide some functions unavailable elsewhere.  Therefore, none of the

municipalities could have included all the functions found in the criteria.  The

functionality level of municipal webGIS should thus be compared against each other

instead of against the total number of criteria for a fairer assessment.

Surprisingly, the only common function to all webGIS applications was the

‘Zoom In/Out/Full Extents’ tool (Table 5).  It is possible that ‘Previous Map’ and

‘Previous/Next Extents’ offer similar functions, but were kept as two separate criteria

because they were named differently.  Added together, 40 out of 41 municipalities

offered these two basic functions, since these are analogous to the ‘back’ and ‘forward’

functions found in all Internet browsers and would be familiar to most Internet users.

Some municipalities offered unique tools such as ‘setback builder’, ‘route calculator’ and

‘shortest path’ generator.  Other webGIS applications allowed users the option to edit and

add points, lines and polygons to data layers.  However, none of these functions were

available in many of the applications.  No municipalities offered desktop GIS functions

such as transformations or outlier analysis. While this may reinforce Musser (1997) and

Cobb and Olivero’s (1997) views that these applications do not have the same analytical

abilities as desktop GIS and are, therefore, not an actual GIS, the setback builder and the

editing tools seem to indicate that some municipalities are offering complexity that go

beyond basic mapping abilities.
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4.3.5 PRESENTATION/UTILITIES

The presentation/utilities scores are also shown in Table 4.  Once again, the Town

of LaSalle met the most number of criteria in this category, 11 out of a possible 16.  Any

map that follows basic cartographic principles should have at least a legend, a scale bar,

and a north arrow.  Surprisingly, these features were not always on display in the user

interface.  Although most municipalities provided a legend (90.2%), just over a half

(56.3%) had a north arrow on the map (Table 5).  Furthermore, only 18 municipalities

provided a scale bar, though many municipalities provided an adjustable numeric scale

instead, and some provided both.  Only the cities of Waterloo and Windsor’s webGIS

provided neither the numeric scale nor the scale bar.

Two municipalities did not allow users to print out any webGIS generated map.

The county of Wellington provided the unique option of printing the webGIS map in

‘cartographic quality’; unfortunately, this function was not working at the time of the

survey so the supposed superior production quality could not have been determined.  Few

municipalities, however, offered the option to export maps or save sessions.  It is a good

sign that most of the municipalities allow its maps to at least be printed, as this obviously

allows users to easily share their generated maps.  However, the lack of export or save

options seems to indicate that few municipalities expected users to use their data in

multiple sessions or outside of the application itself.  It certainly reduces its reliability as

a viable GIS alternative for everyday users, in planning situations or otherwise, if the

application cannot save or export projects in progress and forces them to re-generate their

work each time.
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4.4 SECONDARY CRITERIA ANALYSIS

The secondary criteria analysis looked at different issues pertaining to data

provision, webGIS development methods, accessibility formats and nomenclature. These

were the data that did not fit the presence/absence format of the benchmarking scores and

were therefore analyzed separately.

4.4.1 DATA LAYER PROVISION

The number of data layers provided by each municipality was counted and

displayed in Table 6.  Unlike the benchmarking survey, the City of Hamilton ranked the

highest in this category by offering 173 different data layers.  Of the ten highest scoring

municipalities, half were counties.  This is possibly because a county’s wide geographical

jurisdiction covers several lower-tier municipalities, which would enable it to obtain and

disseminate those municipalities’ information with its cooperation and thereby increase

the count.

Data provision was also not correlated with the level of government expenditure.

Again using the City of Toronto as an example, Toronto had the highest level of

municipal government expenditures in Ontario (Cdn $7,751,536,000) but provided only

14 data layers.  While it was probably not the case for Toronto, the difference in data

layer provision may be due to the amount of data a municipality may have had to convert

to a format suitable for webGIS use, as noted by one of the interviewees:

“In terms of the actual data layers and stuff…I mean there’s other datasets
that we have that we’ve just sort of as we’ve created them or converted
them from AutoCAD, we’ve been making them available.  It’s a gradual
process there”.
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Therefore, a municipality that may not have worked with data formats compatible with

GIS systems would require more time to convert their data into one suitable for webGIS

use.  It is also possible that departments are given limited budgets to develop webGIS

(Section 5.2) so they can only afford to purchase limited amounts of data from outside

sources or spend it to create/convert limited amounts of its own data.

Municipalities in
Ontario

Total Number of
Layers

Municipalities in
Ontario

Total Number of
Layers

City of Brampton 78 City of Owen Sound 1
Bruce County 77 County of Oxford 115

Municipality of
Central Elgin 35 Town of Perth 53
Township of Central
Frontenac 6 City of Peterborough 28

Township of Centre
Wellington 47

County of
Peterborough 53

Municipality of
Chatham-Kent 23

United Counties of
Prescott and Russell 54

City of Hamilton 173 Renfrew County 129

Town of Huntsville 20
Town of Richmond
Hill 33

City of Kenora 39
Township of Rideau
Lakes 19

City of Kitchener 65
City of Sault Ste.
Marie 42

Lambton County 87 Simcoe County 75
Town of LaSalle 36 City of Thunder Bay 14
Town of Lincoln 7 City of Timmins 1
City of London 53 City of Toronto 14
Town of Markham 21 City of Vaughan 17
Township of
Michipicoten (Wawa) 7 City of Waterloo 30
City of Milton 18 Region of Waterloo 34
Town of Newmarket 25 Wellington County 33
City of Niagara Falls 19 City of Windsor 11
Town of Oakville 106 York Region 34
City of Ottawa 61

Table 6: A table showing municipal webGIS data layer provision.
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4.4.1.1 ORTHOPHOTOGRAPHY

Orthophotography is sometimes referred to as aerial photography.  It forms the

basis of popularity for such Internet programs as Google Earth or Google Maps (see

Section 5.9).  Almost two-thirds of the surveyed municipalities provided this type of data

(Table 5).  Orthophotography may be used as a means to popularize the use of a

municipality’s webGIS application, even if it is expensive to acquire.  Several

respondents noted the importance of aerial imagery to users: “orthophotography was a

base piece of information that the public and the council and all of the users wanted right

up front and we’ve been updating it every two years”.  This, however, contradicted Zhou

et al.’s  (2001) work, which argued that using rastered images would be difficult to

process and would hamper performance.  Recent computer and Internet innovations as

well as improved algorithms for processing images may have changed this and made

raster images, such as orthophotography, more available for use by municipalities.

4.4.1.2 Official Plan Layers

Unlike orthophotography, only 29.3% of municipalities provided data layers

related to their official plans (Table 5).  Some municipalities were undergoing official

plan reviews at the time of the benchmarking so they would likely not have had data

layers available.  No direct question was asked of the interviewees about the specific

availability of official plan layers.  However, the interviews showed that some webGIS

applications are maintained in an IT department (or with a GIS coordinator) and not the

planning department.  In these instances, the release of official plan data as webGIS

layers would be left to the prerogative of the planning department to make this
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information available online through those who maintain the web application.  Therefore,

it seems that adapting official plan information into data layers for webGIS is not yet

widespread in many planning departments.  The municipalities who have done so seem to

be more forward thinking in digitizing their official plan schedules and allowing users to

view these data in relation to other municipal data and the Official Plan document itself.

With reviews occurring every five years, though, there is potential to have municipalities

upgrade their official plan data availability with each review.

4.4.2 SOFTWARE ADD-ONS

Just as different municipalities offered different types of data, the types of

software used to implement webGIS also varied.  Thirty percent of the applications

operated off of a plug-in or applet model (Table 7), of which the majority used

Autodesk’s MapGuide plug-in (Appendix D).  However, the use of a plug-in was not

indicative of how a municipality scored overall.  The scores of the plug-ins were spread

out, with the exception of municipalities using CommunityPAL (see Section 4.4.3),

which all operated the Autodesk MapGuide plug-in and had similar scores to each other.

Most municipalities opted not to require the user to download the webGIS application as

an extra program even though the size may be of less consequence now with greater

high-speed Internet availability in Ontario.

Mapguide plug-ins require Microsoft’s Internet Explorer to function and therefore

anyone using alternative Internet browsers, such as Mozilla’s Firefox or Apple’s Safari,

would be unable to access these applications.  While 83% of all the world’s Internet users

rely on Internet Explorer, the minority of users on other Internet browsers is prevented
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from accessing the full functionality of the webGIS application (Rosemarin, 2006).

However, it seems unlikely that those using alternative browsers would not be able to

obtain a copy of Internet Explorer for use.  If other Internet browsers continue to increase

their market share, it would be interesting to determine how long it would take webGIS

plug-in technologies to adapt to these other browsers.

Only Hamilton opted to deliver their application as a Java applet, which is

accessible to all browsers.  It appears that, overall, providing webGIS directly through the

Internet without plug-ins is still the most popular choice.  ESRI’s ArcIMS is particularly

a popular option for service provision because it does not require using a plug-in as a

delivery model.

Software Add-Ons Required % by webGIS Availability /41 (n)

webGIS using external software 29.3% (12)

AutoDesk MapGuide plug-in 22.0% (9)

Macromedia Flash plug-in 2.4% (1)

Adobe SVG Viewer plug-in 2.4% (1)

Java 2.4% (1)

Table 7: Percentages municipalities using software add-on for their webGIS.

4.4.3 PRIVATE DEVELOPMENT FIRMS

Sometimes municipalities did not have the in-house expertise to implement

webGIS, with or without plug-ins.  Slightly less than half of all municipalities hired

private development firms to build their webGIS applications (Table 8).  The most

popular firm was Orion Technologies18, makers of the OnPoint solution. 12 of the

surveyed municipalities were their clients (Appendix E).  Orion has a solid relationship

                                                  
18 http://www.oriongis.com/
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with ESRI, who has recognized them as a partner in GIS delivery19.  While the OnPoint

interface is not a plug-in like Autodesk’s MapGuide, it only works optimally with

Microsoft’s Internet Explorer or Netscape’s Navigator.  Like the MapGuide plug-in,

using any other Internet browser (such as Mozilla’s Firefox) would render some functions

inoperable.  This again, creates an accessibility concern for those who do not use Internet

Explorer or Netscape Navigator as their Internet browser.

 It appears that using certain private development firms’ products can affect how

the municipalities score in the benchmarking.  Most of the municipalities who purchased

Orion’s OnPoint system ranked above the mean in both the overall score (the City of

Kitchener was the exception) and the Functionality score (the Town of Newmarket met

the mean score).  Although the OnPoint scores were interspersed throughout the top half,

the scoring indicated that it was not any more superior in the categories than other

municipally self-designed webGIS applications.  However, it did indicate that using

OnPoint could offer a certain baseline level of functionality.

CommunityPAL is developed by CGIS Spatial Solutions20 and used by four

municipalities (Timmins, Perth, Rideau Lakes, and Lincoln) (Appendix F).  The scores of

these municipalities were very similar to each other.  They all scored below the mean in

total scoring and in every category except the Data Availability category. The user

interface was very basic and unintuitive.  It is possible that this is due to the limited

capability of the product itself.  The other possibility is that the small population size of

these municipalities meant their needs could be met by implementing minimal functions.

                                                  
19 http://gis.esri.com/partners/partners-user/index.cfm?fuseaction=overview&BP_ID=1982
20 http://www.cgisspatialsolutions.com/index.php
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Only one municipality, the town of LaSalle, opted to develop a webGIS product

using Latitude Geographic’s21 Geocortex IMF Viewer22 (Appendix G).  LaSalle chose

Latitude Geographic as its partner specifically because of the research conducted by a

member of the development team, which is discussed in greater detail in Section 5.3.

While it happened to be the highest scoring webGIS product in Ontario, it also scored the

highest in all categories except Functionality (Table 4).  This indicates that how

Geocortex was implemented played as much of a role as the interface itself in boosting

LaSalle’s score.

While more municipalities chose to build their own webGIS application, the total

scores on these systems varied more widely then those produced by private firms.  This

was expected since these municipalities would have greater latitude in designing the

interface that met their municipality’s specific needs, whereas municipalities using

products by private firms would be somewhat limited by what was offered.  However, the

range in the Functionality scores of the municipalities using OnPoint indicates that even

within a particular system, it is difficult to predict the level of functionality a municipality

is likely to provide.

Private Development Team % by webGIS Availability / 41 (n)

Orion Technology Inc. (OnPoint) 29.3% (12)

CGIS Spatial Solutions (CommunityPAL) 9.8% (4)

Latitude Geographics (Geocortex IMF Viewer) 2.4% (1)

Table 8: Percentages of municipalities implementing webGIS with a private development team.

                                                  
21 http://www.latitudegeo.com/
22 Latitude Geographics also developed York Region’s webGIS application.  It wasn’t included in the
survey results because it wasn’t displayed explicitly that it was the Geocortex IMF Viewer.  It is interesting
that one application would show its private partner more prominently than another.
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4.4.4 PRIVATE/PUBLIC ACCESS

Most municipalities, such as the Town of LaSalle, provided a single public access

portal to their webGIS (Table 9).  However, five municipalities offered separate login

access for public and private users.  Some of the interview subjects discussed the

development of their webGIS as a means to provide both the public and municipal

employees with access to geographic information, “well, there were several external

users that were identified.  There was the general public one…in fact, the web is the

prime tool for internal users as well”.  A separate login would allow municipal users

access to more secure data, since certain laws prevent some data such as property

assessment information from public viewing (see Section 5.4).  It is therefore appropriate

that a password-protected login prevents unauthorized access to sensitive data.  It also has

the probable added benefit for municipal employees to access their municipality’s

information from any remote location with Internet access, thereby potentially enhancing

their productivity.

Public and Private Access % by webGIS Availability /41 (n)

Public Access Only 90.2% (37)

Public and Private Access 9.8% (4)

Table 9: Percentage of municipal webGIS with a single public portal and a separated public and
private (secured) access portal.

4.4.5 WEBGIS NOMENCLATURE

Just as there have been debates about public accessibility of webGIS, there has

been some debate over what it means for an application to be called a webGIS.  Only

20% of the webGIS programs available in Ontario were named as such while three-

quarters of the total used ‘interactive maps’ as a descriptor.  Some applications used the



82

terminologies interchangeably (Table 10).  Though the survey showed that some of them

have considerable functionality, there were still no spatial analysis features.  The majority

of the municipalities seem to affirm Musser’s (1997) view that these programs are not

fully GIS applications on the Internet, but a more complex mapping tool.

Application Nomenclature % by webGIS Availability /41 (n)

Interactive Mapping 75.6% (31)

WebGIS 19.5% (8)

Both 4.9% (2)

Table 10: Percentage of municipal webGIS using the specific descriptors or using both
interchangeably.

4.5 CHAPTER SUMMARY

This chapter presented findings from the benchmarking surveys.  Municipalities

of different types had all implemented webGIS to different degrees, though overall there

was only a small percentage across Ontario who had done so.  Table 4 showed a large

range between the highest and lowest scoring municipalities, with almost equal number

of municipalities scoring above and below the mean score.  It is uncertain whether there

was any geographic influence on the scores, as there was no means available to determine

the significance of possible spatial clustering in the overall scores.

In the four categories, there were some interesting results. Elements such as basic

cartographic requirements were not readily available.  The availability of webGIS

functions also differed considerably.  While simple tools such as ‘Zoom In/Out’ were

included in all interfaces, other tools such as ‘setback builder’ were unique options.

Unfortunately, neither metadata nor help files/tutorials were always provided, which

creates some concern about the lack of aid to users in some webGIS.
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Many municipalities made aerial photography available, which should dispel

concerns about the difficulty in displaying raster images over webGIS interfaces.  Only a

small number had converted material from their Official Plans into usable formats for the

webGIS.  There were different strategies to the types of webGIS implemented.  A

proportion of municipalities used webGIS requiring plug-ins while another proportion

hired the expertise of private development firms.  Finally, a majority of the municipalities

only considered their applications as ‘interactive maps’ and not ‘webGIS’.

The next chapter will discuss findings from interviews with municipal officials

about issues related to the development and implementation of their webGIS.
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CHAPTER 5.0 INTERVIEW RESULTS

Using key-informant interviews, this chapter attempts to answer some of the

questions posed in Chapter One.  It discusses the factors involved in webGIS

development and investigates some of the decisions undertaken to implement webGIS

applications. The chapter examines any effects webGIS had on interactions between the

public and the municipality on planning issues.  Topics discussed include the rationales

municipalities had for developing webGIS, the funding scheme for these projects, the

types of implementation strategies used, technology and data issues faced during

implementation, identification of intended users, successes resulting from webGIS

implementation, obstacles encountered during development and finally potential future

challenges.

5.1 RATIONALES FOR IMPLEMENTATION

There should be a clear and defined rationale at the beginning of project

development.  The interviewees indicated that municipalities implemented webGIS

systems mainly because of the need to distribute information to both internal staff and the

public at large.  Other reasons for initiating this type of development were more specific,

such as for economic development and changing business practices.

Interviewees from two of the five counties discussed the need to distribute

information to its departments but also to lower-tier municipalities.  In the County of

Prescott and Russell, for example, the Internet provided the natural means to distribute

this information: “They wanted to be able to do it also for the public works

garages…which would mean we would need to go through the Internet for that”.  For the
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County of Renfrew, the completion of their 911 system and civic address database

created a demand from its own departments and also others to access this information

locally and remotely, “…there was a definite need to distribute our GIS information to

those municipalities and it seemed the most logical and most efficient way to do it”.

Therefore, large geographical entities such as counties found their webGIS to be a useful

means to disseminate information to the municipalities within their jurisdiction.

Four municipalities specifically mentioned that sharing geographical information

with the public was a priority, though for different reasons.  The County of Bruce’s

webGIS was implemented to “make it easier for staff to get at the information”, but also

to give the public access to the information as well.   This could reduce the call volume

that staff dealt with once people started looking for the information themselves.  The

respondent felt that he and his staff intuitively realized that their interface had to be web-

based, that it “wasn’t even a question” because it was seen as one method to streamline

business practices and “this was the way things were headed”.

The respondent from Brampton believed that part of the decision to share

mapping data with its citizens was based on the municipality’s recent high population

growth rates.  The city council insisted on a webGIS system that could reach out to the

public more when discussing the city’s growth and development.  Milton’s town

council’s decision was also initially based on the desire to further distribute government

information, “…they like the idea of sharing information with the citizens…it gets back

to things like customer service and providing the information that we have to them”.

While concerns were raised in Section 2.3.3 about the potential for political bodies’

distrust in technology in decision-making processes, it was not the case here.  Brampton



86

and Milton’s municipal council realized the potential value of webGIS for its constituents

and had the political will to spur development.

In the 1990s, Simcoe County entered into a cooperative with conservation

authorities, lower-tier municipalities and other organizations to purchase and share GIS

infrastructure and data.  In 2001, funds were used to build a high-speed, fibre-optic

communications network throughout the County to connect all public institutions

together.  With this ‘backbone’ in place, the cooperative was able to implement a web-

based GIS portal specifically targeted to public users.  This allowed the cooperative to

share its data with the public, in the hopes of promoting economic development,

participation in planning issues and tourism within the county.  However, this could not

have been achieved without the communications infrastructure in place.

Initially, Oakville municipal staff noticed a lot of public users searching for static

maps on their website.  At the same time, the Economic Development Group, which

eventually funded the initiative, saw an opportunity to use webGIS to display spatial data

and promote sites for economic development.  As the product evolved, however, they

noticed that people were using the system for more than just economic development

purposes, but also for looking up information previously located only in the static maps:

“…we started with economic development.  But then what happens in the
evolution of it was we realized that people were using the tool for way
above and beyond economic development…then the goal of the tool kind
of changed into being a public information tool on our maps”.

Oakville’s case would indicate that sometimes a tool not necessarily developed with the

general public’s interest in mind ends up serving it in the end. In fact, Oakville’s case was

notable because the municipality had to adapt their webGIS system to better reflect the

changing needs of the residents.  Thus, while the technology and data were still firmly in
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the municipality’s control, the community also had some influence in changing the

purpose of the system.

Some rationales were more pragmatic.  In one municipality, a new way was

needed to share geographic data with the public because the GIS coordinator was

preparing to go on maternity leave.  A replacement wasn’t available to provide planning

support and data to interested parties.  She therefore approached the IT department to

assist her in developing a webGIS that could handle the task while she was away.  Thus,

while the objective of the webGIS was to provide information to the public, the rationale

to stimulate its development was much more personal in nature.  These examples show

that there does not seem to be any overriding reason why municipalities implement

webGIS; rather, they are often situation-specific.

5.2 FUNDING WEBGIS DEVELOPMENT

Funding is required to implement programs.  Funding for some of the webGIS

came from both internal and external sources.  In Oakville, the Economic Development

Group’s interest in developing webGIS helped generate attention for the project but also

funded its development (see Section 5.1).  In order to gain approval for funding from

municipal councils (who are usually skeptical about spending on new projects), they

persistently and constantly demanded demonstrable success:

“One thing that was really tough in the early days was getting funding to
do this, as it always is with a new program and so we obviously have to go
through a period where you prove yourself and prove the worth of the
whole initiative…so every now and again, we have to go back to them and
show…what we’re up to…we’ve definitely noticed it’s much easier to get
money now like every time we ask for money…they barely bat an
eyelash…It’s rarely, do we ever have to defend our decisions”.



88

“…we started off in increments that were, we could demonstrate
success…we knew we had a limited amount of money that we could spend
based on the budgets that were available to us…we wanted to show
council, who ultimately makes the decision as to where they allocate
money and where they don’t…council was wowed and the community
was wowed because they could say, ‘…that’s really helpful and that’s
useful…’…so that kind of built the success and whet the appetite to spend
more money and do more sophisticated things within the GIS
framework…That was an important strategy from the beginning is, show
successes right off the bat…”.

In both instances, showing elected officials tangible results helped loosen the purse

strings of the municipalities to pursue further improvements to their webGIS.

If a municipal department begins with a small budget, trade-offs may be

necessary to choose between the type of system to implement, the amount of data to

provide, or the number of personnel to run and maintain this application.  While it may

prevent a municipality from implementing an application quicker or develop a large and

complex system, it can also force prioritization so that only the necessary items are

brought online.  These items would be more likely to show success and worth in order to

prove to council the value of the application and that improvements could be made with

an increased budget for even better results.

For municipalities who might not have had the funding or were skeptical to

allocate money for webGIS development, funding programs from external sources

proved to be valuable to many communities in recent years.  GeoSmart was a 5-year $32

million initiative by the Ontario Ministry of Natural Resources as part of the then-

Conservative government’s larger SuperBuild Program.  Started in 2000, its mandate was

to help Ontario communities develop projects that would make geospatial information

available to the public.  It provided up to 50% of a project’s budget to pay for any

necessary consultation and acquisition of materials and technologies (Government of
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Ontario, 2005; Ontario Ministry of Energy, 2006).  Since 2000, it had helped numerous

communities.  In 2003 alone, it gave out $6.2 million to 32 municipalities (Ministry of

Natural Resources, 2003).  While GeoSmart’s website could no longer be accessed, press

releases indicated that at least 11 municipalities surveyed for this research received

funding from this program (Ministry of Natural Resources, 2003; Ministry of Natural

Resources, 2004).

In one instance, GeoSmart’s funding was crucial to initiating the webGIS

development in one municipality, “I’d say one of the big ones to help it along was

GeoSmart.  If the money hadn’t been there, I don’t think we’d have a GIS yet”.  The

interviewee also believed that municipal councils were more willing to offer up funds if

there was another source to provide matching amounts.

Unfortunately, by all accounts, the GeoSmart program ended and grants

discontinued to municipalities.  With at least 11 of those surveyed obtaining funding from

GeoSmart, it indicates that external funding was a significant contributor to the

development of webGIS in Ontario.  Whether there will be future funding from higher

levels of government for similar initiatives remain to be seen.  However, with a proper

implementation plan and demonstrable success, municipalities themselves seem willing

to offer money for such projects.

5.3 IMPLEMENTATION STRATEGIES

With funding secured, the methods that municipalities undertook to implement

webGIS were numerous.  However, these situations can still provide insight into how

some of the high scoring webGIS sites were implemented.



90

While some of the municipalities interviewed had staff experienced in

manipulating spatial data, there were some who had to be introduced to the science and

technology of GIS while implementing their particular webGIS application.  In fact, the

highest ranked municipality, the town of LaSalle, had only begun to implement a GIS

system in 2001.  Research and consultation with other municipalities embarking on

similar projects proved helpful.  In developing their early GIS infrastructure, LaSalle

consulted with larger municipalities in southern Ontario about their experiences with

developing a webGIS.  Lambton County in particular, used various ideas from Oxford

County’s webGIS application in the development of their own system.  They eventually

reduced the functionality of their own product (in comparison to Oxford County’s

application), which users found easier to use, but less comprehensive in what it could do.

An important characteristic for the Town of Milton was the development of a GIS

strategic plan.  This plan helped shape and define the direction of how GIS would be used

in the municipality’s future.  The town was also a member of a purchasing group

encompassing municipalities within Halton Region.  This group shared research and

information on purchases made by other members.  This process was efficient because if

one member had already gathered research for a particular product or service, other

members could access this information at a later date and avoid redundant work.  Simcoe

County had a similar group, which helped spread the high cost of data, software, etc. to

all the member municipalities (see Section 5.1).  The formation of ‘cooperatives’ or

‘purchasing groups’ would therefore be particularly useful for smaller municipalities who

are constrained by limited resources.  Furthermore, having readily available information
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could help direct funding away from researching about existing data and towards

acquisition and implementation.

 While cooperative efforts among municipalities have been beneficial towards

implementation, individual efforts should also be considered. Lambton County found it a

challenge to maintain the development process without their former IT director, “…the

former director of the IT area, was probably the biggest champion within the organization

and he did leave the organization so it’s been a bit of a challenge keeping the momentum

up”.  In LaSalle’s case, the decision to implement Latitude Geographic’s Geocortex IMF

viewer was due to the research and consultations performed by a single employee:

“But GeoCortex was the latest application that Smith23 was able to, he did
some research, he looked around to see what worked and what didn’t and
he came across Latitude Geographics out in British Columbia and had
discussions with them…Smith did the research.  Smith in fact, he came to
us as managers, and myself and he made the case to say, ‘look at this.
This product works, it’s a great product, he did some demos, he did some
leg work up front and he did this research and he came across what he felt
to be a very good software application for us and it has been that very
much so”.

The work of one individual can be important to not only maintain the interest level within

a municipality but also to introduce ideas and technologies that may not have been

previously considered.

5.4 WEBGIS CHOICES

In the Town of LaSalle’s case for webGIS selection, it was the work of one

person who forged the partnership with Latitude Geographics and their Geocortex IMF

Viewer, as discussed in the previous section.  However, many of the other municipalities

                                                  
23 The interviewee was describing an employee who had not been asked for consent to use his name for the
purposes of this research.  Therefore, for privacy reasons, he has been given the pseudonym of Smith.
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went through standard RFP bidding processes to find a suitable private software

developer. Municipalities had particular requirements that made certain companies’

products more appealing than others.

The City of Brampton chose to implement Adobe’s SVG Viewer that no other

municipality used because its data used the SVG (Scaleable Vector Graphics) format.

Developed by the World Wide Web Consortium (W3C), SVG is an advantageous format

to depict images because it can be displayed at different screen sizes without losing

image clarity.  In addition, SVG files tend to be small, which would be beneficial in

reducing the necessary transfer time from the main server to the user’s computer (Peng

and Zhang, 2004). This perceived superior format replaced the Corel CGM format that

Brampton had previously used.  Another reason they chose Adobe was for its name

recognition, “…the reason to go with the Adobe SVG…it was also a good name out there

so it provided a bit of confidence back to the people that were actually going to have to

download the plug-in”.  In doing so, they accepted the trade-off between better graphics

and requiring users to download a plug-in to view these graphics.

Although Orion Technology may not have the same name recognition as Adobe,

their OnPoint webGIS interface was the most implemented interface of all the privately

developed systems in Ontario.  The town of Oakville decided to work with Orion

partially because at the time, there were no other companies in Canada who offered a

user-friendly solution based on ArcIMS; all other companies were located in the US.

When Simcoe County put out their RFP, they wanted a product that was supported by

standard web browsers but also based on ESRI technology because the county was

already using ESRI internally and didn’t want incompatibility issues.  This fitted Orion’s
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product’s profile.  Milton had similar requirements since they were also using ESRI

products, but Orion was chosen because surrounding municipalities such as Oakville

were already using it and they were able to see the OnPoint systems in action.

The County of Bruce had the option of partnering with Orion Technology but was

unable to because of cost issues and timing: “Money.  That was the only reason.  We

looked at Orion and thought that this was really cool, but it’s way too much money…I

was under pressure to get something up on the web as fast as possible”.  They were also

concerned about the possible difficulties in making future changes in a system based on

an off-the-shelf solution such as Orion’s.  Any constraints to potential changes would

have affected their ability to maintain the webGIS over the long term.  Therefore, the

department decided to design and implement their own webGIS that could be

configurable to meet their versatility requirements.  It also happened to fit the council’s

mandate for a “made-in-Bruce County” solution.  In contrast, Milton found the OnPoint

product simple to use, very configurable, and recommended by neighbouring

municipalities.   Thus, while both subjects considered the same product, their

requirements and experiences led to different results.

While ESRI’s products remain the most heavily used, AutoDesk’s products have

also been implemented. The County of Renfrew chose MapGuide because as a client-side

application, it allowed any user to retrieve only the information it needed so that

municipal or public users who might not have had high-speed Internet access could also

utilize this application. Prescott and Russell, however, chose AutoDesk MapGuide

instead of ESRI’s ArcIMS because at the time they believed that MapGuide allowed for

more functionality than ESRI’s product.  While this belief has changed, they remained
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committed to MapGuide because it was still reliable and because the associated costs (in

money, time, retraining, etc.) of converting to another system and data formats would be

too high.  Table 11 summarizes the types of webGIS each municipality implemented.

Municipality WebGIS Type Rationale

Town of LaSalle
Latitude Geographic -
Geocortex IMF Viewer Research from Mr. Smith

City of Brampton Adobe - Adobe SVG Viewer Better graphics; Brand-name recognition

Town of Oakville Orion - OnPoint WebGIS
Only company in Canada with user-friendly
solution

County of Simcoe Orion - OnPoint WebGIS
Wanted browser-friendly solution; ESRI-
compatible technology

Town of Milton Orion - OnPoint WebGIS Surrounding municipalities were using it

County of Bruce Self-designed webGIS
OnPoint system too costly; wanted 'Made in
Bruce' solution

County of Renfrew Autodesk - MapGuide Preferred client-side application

United Counties of
Prescott and Russell Autodesk - MapGuide

Believed MapGuide had greater functionality
than ESRI's ArcIMS

Table 11: A summarization of the types of webGIS municipalities implemented and why.

5.5 DATA PROVISION AND RESTRICTION

Data provision is often tied to the type of webGIS system being deployed as well

as the specific nature of the data.  This relates to both old data formats as well as

questions of privacy and security.  Some municipalities had previous experience with

mapping through their knowledge of CAD (Computer Assisted Drafting).   Municipalities

such as Bruce County who had data in CAD formats needed time to migrate their data

into a GIS useable format as well as train their staff in GIS.  The time needed to convert

data is one possible reason why some municipalities provided more data layers than

others.  If those municipalities who had implemented their webGIS were still converting

data, then the results of the survey would not fully reflect the amount of data the

municipality was actually willing to provide publicly.



95

Even if municipalities were willing to provide all data to the public, there were

certain restrictions from legislation and agreements.  At least half of the municipalities

interviewed talked about rules in certain privacy and freedom of information legislations

that prohibited them from releasing certain datasets. Assessment information provided by

the Municipal Property Assessment Corporation (MPAC) was one example where public

viewing was completely restricted.  Lambton County, in particular, restricted some high-

resolution orthophotography over certain locations for security reasons.  The differential

in data privilege was one reason why some municipalities who used their webGIS as a

departmental and public viewer had created a separate password-protected interface – it

not only prevented access by unauthorized users but also allowed authorized users access

from any Internet-enabled location.

Sometimes municipalities were wary of sharing information because of liability

issues.  Some webGIS required an agreement from the user waiving the municipality’s

legal responsibilities for using the webGIS, while others displayed a disclaimer stating

that users accepted the risks in using the application.  The fear of being sued for

misinterpretation of data displayed from the webGIS could have affected its deployment:

“…The way that ArcIMS would handle that with our data, wouldn’t show
it or represent it accurately.  So the planners are afraid that because,
there’s always the fear of somebody interpreting information wrongly and
making a huge decision and potentially holding the town liable for
something…So they’re just concerned about that and so we’re like, ‘we
won’t put it on the Internet’, like on our website…”

Therefore, just as municipalities had every reason to maximize distribution of its data to

users, there were also reasons that prevented certain data from being released to the

public.  This may also explain why the amount of data layers varied between

municipalities.  Most of the literature had not discussed the impact (if any) of restricted
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data on reducing the transparency and equity in information sharing from a municipally

provided webGIS.  Much of the research instead dealt primarily in scenarios where the

researchers provided all the software and data and therefore had no concerns over data

security or privacy issues.

5.6 THE USERS

The people who were expected to use the webGIS often influenced the rationale

and implementation strategies, the type of webGIS interface installed and the data

provided for webGIS deployment.  One of the major reasons for implementing webGIS

was the need to distribute webGIS capability to all municipal employees (Section 5.1)

and for some counties, to employees in lower-tier municipal departments. The economic

development group in both Lambton and Oakville were involved in uploading

information that would better help attract businesses.  Simcoe County’s GIS department

worked closely with the planning department, one of their primary users, in order to have

the most pertinent information available.  Other departments were also encouraged to

access this tool, “…we knew we wanted to include other users, like in the highways

department and social services and the municipalities”.  Lower-tier municipalities of

Renfrew County often used the county’s webGIS application as their core GIS tool for

their own municipal functions.

The Town of Milton targeted its residents as the main user of their webGIS

application.  They distributed data they believed were useful to the public but also

solicited feedback from them for data they would like to use.  Some municipalities

recognized that the ‘public user’ was actually composed of different interested parties.
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Realtors and developers came up three times as important users of the interface, “One of

our biggest users on the public side is the realtors…they’ve become our biggest

advocates right now for the public user interface”.  In the town of LaSalle, one of their

major user groups was the professional user: engineers, planners, and architects.  When

working with the town, the webGIS enabled them to communicate ideas by editing and

adding information onto the maps and sending those data back and forth for feedback.

None of the interviews, however, mentioned citizen groups, non-profit

organizations or advocacy groups as interested users.  There could be several reasons

why this was the case.  These groups might not have had the expertise or willingness to

engage with this technology.  The municipality might not have been providing the data

that they might’ve found useful.  The topic of webGIS usage might not have come up in

conversations between the municipality and the particular group.    Therefore, future

research should interview local groups and gauge the level of webGIS usage to see how it

differed from municipal perception.  Some respondents even remarked that the general

public was not a priority at all because they were considered casual users looking for

basic information, performing simple navigational tasks such as browsing for

orthophotography.

One concern with webGIS was that it created differential access because some

groups could not afford to connect to the Internet and therefore could not access this

technology (Section 2.3.4).  Both Bruce County and the City of Brampton discussed the

solution of providing public kiosk workstations that allowed walk-in users access to the

webGIS.  Another barrier to access was the lack of webGIS skill in the general

population.  When asked about providing the public with webGIS training, most
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municipalities responded that there were usually few to no requests from the public to

teach them how to use webGIS.  Therefore, they did not provide specific training to their

constituents but more to municipal staff.  There were certain exceptions.  The County of

Lambton provided training to all its librarians (who had high-speed Internet access in the

libraries and could invariably hold tutorials there).  They and the city of Oakville have

also taught high school students.  While 12 municipalities or 30% offered an online help

guide or tutorial as part of their webGIS, this seemed inadequate especially in light of

municipalities not providing training to inexperienced public users as an alternative.

5.7 POSITIVE EFFECTS FROM MUNICIPAL WEBGIS

The different users of webGIS: the municipal councils, the departmental staff and

the general public, have benefited to different degrees.  Oakville city council embraced

the use of webGIS to the extent that it was a part of every council meeting and was used

in “every site-related issue that goes through planning”.  It was such common practice

that councillors had requested training in the use of the product.

Not all municipal councils had been able to embrace new ideas or technology

right away.  Smaller municipalities within Renfrew County did not have the resources or

staff training to implement their own GIS systems, although some of the municipalities

were familiar with CAD.  One incentive pitched to Renfrew’s council to commit the

necessary resources to develop a countywide GIS system was that the lower-tier

municipalities could also use and benefit from it.  As a result, the 17 municipalities

within its geographical jurisdiction now used the county’s webGIS as its core GIS tools.
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The county had since provided training to lower-tier municipal staff to maximize their

efficiency with the product:

“We’ve helped them (municipal staff) do what they always do so much
faster and easier.  So we get buy-in from the staff.  We get immediate
savings for the municipalities, they don’t need to hire that extra person and
the business process is already there.  We don’t have to convince them to
do anything with the webGIS, we have to let them just use the tool”.

According to several interviewees, the efficiency gains to municipal staff were major

successes within municipalities.  The communication between staff and enquiring

residents became that much easier:

“…but I know employees here have noticed a difference…I mean it really
helps them.  They can show somebody right on the spot where their
property is, or what land use they can show them visually.  A picture’s
worth a thousand words”.

Much of the gain was also from the public’s ability to retrieve the information themselves

through the webGIS.  Staff had found that the public became more knowledgeable when

approaching planners with questions than they were beforehand:

“People, if they know the tool’s there and they know they can go in there
and look at the information themselves, a lot of times, they’re more than
happy to do so and they don’t pick up the phone and call you”.

“They’re now able to go and get that information, become more informed
on their own and then when they ask you questions, they’re more direct
questions or they’re a narrower range of questions based on, you know,
they’ve done some homework”.

When staff was able to redirect the public’s questions towards using the webGIS (in

Simcoe County’s case, almost 80-90% of daily requests were diverted in this manner) to

retrieve the answers themselves, it freed up staff time towards completing other tasks.

Another example of how public users have benefited from the use of webGIS had been

the improved accuracy in drawn sketches for process such as severances.  This sped up
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the approval process because there were fewer corrections to be made.   There were also

actual physical signs of professionals using webGIS:

“…we’ve seen our maps all over the real estate office listings and I mean,
that’s what it’s there for.  It’s meant to be used for the public and so, if
that’s what they want to use it for, the more power to them”.

Raising awareness of a product in other departments could help change people’s

opinions about the technology and increase its usage.  Renfrew conducted internal

education with department heads through presentations about the product, “…when you

actually start using the GIS from rather than just a display tool to an actual decision-

making support mechanism, that really helped…”.  Different approaches worked in

raising awareness with the public.  Renfrew had a direct-mail campaign.  For GIS Day in

2004, Lambton County introduced and taught all grade nine classes in the county in the

use of webGIS.  In tracking usage, they noticed their numbers doubled after that month.

The respondent believed that this likely resulted from the parents learning the system

from their children, who were taught in class.

A simple measure of success for a product is to determine how many people use

it.  Different municipalities tracked usage to different degrees.  Results varied but many

showed steady increases.  Not only did Lambton’s webGIS use doubled after GIS Day,

but it was now the 3rd busiest page on the county website.  While this type of measure

could not extrapolate how users were working on the webGIS, tracking unique users, for

example, could provide a glimpse into how widely known the municipality’s webGIS is

because each IP address indicates whether the user was within the municipality or not.
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5.8 OBSTACLES TO DEVELOPMENT

Even the most successful implementation of webGIS within a municipality did

not usually occur without some obstacles.  The lack of funding was a major hindrance.

For example, one of the respondents was interviewing for the position to help implement

the webGIS at Bruce County.  By the time the position began, the starting budget for the

webGIS project decreased from $120,000 to $29,000.  This forced greater prioritization

of each purchase, which slowed down the whole process.  It also meant the process of

converting their data into a webGIS compatible format was extended as well.

The lack of awareness about the existence of a webGIS program could delay

adoption.  Several municipalities in Renfrew were skeptical of webGIS and waited

several months to observe others’ use of the product before deciding to adopt the

application into their departments’ day-to-day functions.  One respondent noticed that his

constituents had been slow to embrace webGIS technology because of possible concerns

over the complexity of the product and because the county hadn’t fully publicized the

application.

Implementation could also slow down because of ongoing changes with webGIS

technology.  It can be difficult to keep up with the continual improvements in technology

so the challenge is to be aware of the newest information in order to adapt the appropriate

data or software for one’s municipality. It often takes time to train staff who were used to

certain tools and procedures and have to switch to a new way of performing tasks.  This

challenge is increased when the information and technology is continually changing.

Municipalities are not always expected to be up-to-date as there will certainly be lag

times between what is available and what municipalities have implemented.
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Finally, some obstacles were outside of a municipality’s control.  Six to eight

months in productivity were lost during the implementation of Lambton’s GIS because of

local engineering firms who interfered when they foresaw that some of their business

would be lost to the webGIS (for example, orthophotography provision).  Both sides,

however, may lose users to a new upstart in the field: Google Inc.

5.9 GOOGLE EARTH/MAPS

Google Maps and Google Earth are free mapping applications from Google Inc.

Google Maps works in similar fashion as MapQuest in that it is a mapping tool embedded

in the website.  It provides satellite and aerial imagery, business locator, and a route

finder.  However, individual program developers have been able to use Google- released

instructions about the program’s code (called Application Programming Interfaces, or

API) to develop hybrid websites from the base program.  For example, users can now

visit websites that use Google Maps to locate the lowest prices for gasoline stations in a

given area, look up real estate listings in your neighbourhood, or locate the nearest transit

stop.  It opens up mapping to a variety of interest groups (Roush, 2005).

Google Earth, however, is a desktop application that retrieves streaming data

about a particular geographical location from Google’s data servers over the Internet.

While the free version only allow users to view, search and share some information with

other Google Earth users, the paid programs offer greater expansion in data sharing,

annotation tools and 3-D visualization.  It therefore shares characteristics with not only a

very basic desktop GIS system, because spatial data can be manipulated, but also a

webGIS system because it retrieves data over the Internet.  Therefore, it was thought to
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be important to ask the interviewees about their opinions on how these products would

affect the use of their municipal products.

Surprisingly, most municipalities did not see the Google products as competing

with their applications because most of the Google-provided maps for their respective

areas tended to be of poor quality and accuracy.  Some saw Google Earth and Google

Maps as useful only to the casual user who needed quick route information or

orthophotography.  They believed that professionals and others interested in more

detailed information would naturally gravitate towards the municipality’s application

because there were more local information and a higher demand for accuracy.

In fact, the emergence of these Google products had benefited the municipalities’

webGIS applications in different ways.  The popularity of these products generated

greater awareness about GIS and mapping into the public consciousness, which

sometimes led new users to their municipality’s own webGIS applications.  One

respondent noticed that the use of their webGIS application increased after Google Maps

was released, and attributed this possible reason:

“…I think it had to do with the amount of detail required, so people were
realizing the benefit of Google Maps.  They started using it and then they
went, “oh gee, Oakville, we have our own website for our, oh look, I can
see my property…”

Oakville tracks and records three different statistics: number of hits, unique users and

visitor sessions.  In all three instances, these numbers increased dramatically.

However, the popularity and usage of these Google products could also create

unfair expectations about certain functions.  For example, users sometimes wondered

why the municipality’s webGIS application did not display or function like Google Earth.

This could create an opportunity for municipalities to come up with new ways to adopt
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the user experience of Google Maps or Google Earth while maintaining the functionality

and local nature of their own webGIS application.

5.10 CHAPTER SUMMARY

This chapter presented findings from the interviews that discussed the trends, the

successes and challenges that planners and GIS coordinators faced in implementing their

municipality’s webGIS.

Of the municipal officials interviewed, there were both common and unique

rationales for the decisions made to implement webGIS, whether it was for economic

development, a way to provide information to the public, or a realization that this

technology was necessary for the internal affairs of a municipality.   The technology used

and whether to partner with a private development firm often depended on both the

existence of the firms and the available software at the time of implementation, the cost

of implementation, and the level of existing funding.   External Funding for these

programs came from the Ontario government’s GeoSmart program.  Otherwise, some

municipalities used their own revenue sources.  The municipalities’ webGIS have seen

different positive effects.  Some have seen increasing usage, while others have seen their

municipal council employ it in their daily tasks.  Mostly, though, internal staff have

benefited greatly from processing requests from the public more efficiently, opening up

time for other tasks.  Along the way, lack of funding and awareness about the webGIS at

times could stall progress in adoption or promotion.  Finally, the emergence of Google

Maps and Google Earth had been met with muted appreciation.  Some found it beneficial

in raising awareness about the potentials of webGIS, while others cautioned that it could
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sometimes lead to unreasonable expectations.  Interviewees did not find the technology a

threat because it lacked detailed local knowledge unavailable to Google Inc., which

citizens desired and could obtain through the municipality’s webGIS.

In summary, the key points to consider from this chapter are as follows:

• Rationales for developing webGIS are not always just to provide the public with
information.

• Demonstrable results early in the webGIS development are crucial to secure
future funding.

• The Government of Ontario’s GeoSmart Initiative helped support many
municipalities’ drive for webGIS development.

• Collaboration with other municipalities for information and cost sharing was very
beneficial, especially when one could gain lessons from a neighbour’s
experiences.

• However, the work of an individual to maintain a municipality’s interest in a
project was often just as crucial.

• Many municipalities have not offered adequate services to ensure users were
operating the webGIS properly.

• The biggest benefits of webGIS to municipalities had been efficiency gains within
their own work and in answering questions from the public.

• Obstacles to development was mainly funding and the lack of awareness from the
public about the application.

• Google Earth/Maps had raised awareness about the utility of GIS, but it could also
raise unreasonable expectations about what it could actually do.

In the final chapter, concluding remarks will be made about the status and future of

municipal webGIS in Ontario, how it fits in with existing research, and recommendations

are offered to municipalities interested in implementing webGIS.
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CHAPTER 6.0 RECOMMENDATIONS AND CONCLUSION

This thesis investigated webGIS use in Ontario and attempted to answer the

following questions.  First, what was the level of webGIS provision across Ontario?

What factors affected the development and implementation of webGIS within

municipalities?  Finally, how have webGIS services affected the public’s involvement in

planning issues in Ontario?  In Chapter Four, a benchmark based on different categories

presented the level of webGIS provision by municipalities across Ontario.  In Chapter

Five, findings from interviews discussed the various factors affecting webGIS

development in these municipalities as well as how webGIS has affected the public’s

interaction with the municipality on planning issues.  In this chapter, some conclusions

are presented based on the findings from the previous two chapters as well as their

relation to existing literature.  From these conclusions, some recommendations are

developed for municipalities interested in pursuing the implementation of their own

webGIS system.

6.1 WEBGIS IN ONTARIO

The results from Chapters Four showed that most municipalities in Ontario had

not implemented a webGIS of their own but as discussed in Chapter Three, there were

more in development.  Remarks from Chapter Five showed some evidence that

municipalities who had employed this technology benefited from it, from increased

efficiencies within the departments to more precise questions from the public to increased

webGIS usage traffic.  While none of the webGIS systems were developed specifically

for planning purposes, some have since served as a major source of planning and other
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spatial information.  However, observations gleaned from the interview transcripts

showed that the applications have been used more by professional users, such as realtors,

engineers, planners, etc. or municipal employees, than other members of the public.

Some would argue that webGIS is therefore still an elitist technology.  However,

municipalities have taken some steps to change that perception, such as teaching students

in their classrooms about webGIS.    Part of the problem is that many municipalities have

not adequately promoted the utility of the webGIS to non-professional users.  Therefore,

a more concerted effort to inform the public about municipal webGIS may be required.

Even if a webGIS application is well advertised to all sectors of the community,

there are still groups unable to access these systems.  Gaps exist in the availability of the

technology and training in certain socio-economic groups that prevent access. One gap is

the lack of Internet access.  Geist (2006) commented on the disparity between urban and

rural access to the Internet, with rural access at a lower rate.  As e-government and e-

commerce services are given greater exposure, Geist (2006) believed that access to the

Internet is becoming more of a necessity than a luxury.  Therefore, if private vendors are

unwilling or unable to provide access to these services, then governments at all levels

should intervene to address this concern.

Some municipalities attempted to bridge these gaps by providing training through

libraries and schools as well as installing public terminals in certain locations.  However,

these practices were neither widespread nor comprehensive.  Therefore, greater efforts

towards more hands-on training would be beneficial.   At the very least, providing the

public with the needed tutorials/help files online would allow them to learn at their

convenience.
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The amount of data available to the public often depended on certain legal

agreements as well as the amount of funding and time a department wanted to invest in

developing their database. Most respondents stated that they did their utmost to release

data when available.  However, as discussed in Section 5.5, some data were not released

because of legal restrictions.  Delays also occurred because spatial information from

different sources (the municipality, provincial ministries, or private vendors) often did

not follow common standards for scale, projection, etc.  As a result, data layers were

sometimes misaligned geographically and municipalities had to fix these individually:

“…You’ll see information that has been put together from different
organizations, again at different scales and MNR tenure lines…will not
line up with our property parcels.  They were developed totally
independently…those sorts of things, we’re meeting with the surveyor
general in another week to start resolving some of these items and it’s a
step-by-step process…”

Without common standards between the various providers, this type of problem will

likely continue.  Even with an agreed upon data standard (e.g., scale, projection, etc.), the

threat of litigation from misinterpretation of data is ever-present.  It is therefore

incumbent upon the municipality to determine their comfort level towards expressing the

accuracy and precision of their data.  Greater education about the limitations of the

spatial information and its metadata would be beneficial to the public in reducing the risk

of misinterpretation.  This could also be partially achieved if online tutorials/help files

taught this information more centrally.

Metadata provided by the municipalities allows users to view source information

about how the data was created and gives a level of transparency by letting the user know

the parameters and limitations of the data.  However, not all municipalities provided

metadata for its layers.  Therefore, the first step to resolving this issue is for all
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municipalities who implement webGIS to also provide metadata on all spatial

information they release to the public.

Finally, several municipalities obtained funding from the Government of

Ontario’s GeoSmart Initiative.  With the initiative finished, however, will other municipal

governments in Ontario have the funding to implement their own webGIS systems?  Will

we see a delay in the rate of adoption in Ontario or will another funding program take its

place?  It is uncertain at this time.

6.2 WEBGIS AND PUBLIC PARTICIPATION

WebGIS applications allowed users to access municipal spatial information at any

time, removing the restriction of the lack of services after normal business hours.

However, webGIS applications were still not set up for online collaboration between

users and/or municipal employees.  Municipal webGIS, as currently implemented, was

still a one-way communication tool by providing information from municipalities to

users.  Where discussions about GIS/2 hoped to lead stakeholders such as the public

towards creating and evaluating their own data, the closest the public’s ability to do so in

these applications was to create buffers around certain features, add and edit points, lines

and polygons, or provide feedback about the presented data.  While these could help

users visualize some of their ideas, very few webGIS in Ontario actually offered these

functions, as shown in the results of the survey.  Therefore, it seems that everyday users

still lack some of the tools to give their ideas some equal footing in the decision-making

process.
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Throughout the interviews, respondents noted that public enquiries became more

detailed and specific. In this respect, webGIS encouraged public engagement by allowing

users to search for information themselves prior to acquiring assistance from municipal

employees.  However, this did not necessarily translate into increased or better public

participation:

“…the feedback that we’ve gotten back… is that everyone who’s used it
finds it very helpful and gives them more information at their fingertips
then they had before.  So that tells us, yeah, it is an aid, it is a tool, but can
you quantify that in terms of, ‘does that make them more informed and
better citizens?’ I don’t know, but I would think it should if those that are
interested want to go get more information, they can do it…”.

Therefore, while webGIS provided interested parties greater access to information, it did

not change the way in which information was being created, controlled or shared. The

data and the application were still operated and maintained by municipal employees.  As

well, the technology did not reduce the need to hold public meetings or forums to collect

views and opinions on any particular issue.

Currently implemented webGIS did not dramatically change the dynamic in

which stakeholders participated in the planning process, as suggested in the literature

about webGIS’ potential benefits. While webGIS became a useful information portal,

they did not help everyday users generate their own data.  It did not move the citizens’

role from ‘reviewing and commenting’ towards a more ‘shared and controlled decision-

making’ process (Arnstein (1969), Burke (1979); as cited in Sarjakoski (1998) and Ball,

2002).   However, web-based public participation GIS may be a tool which can affect this

dynamic (see Section 6.5).
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6.3 DEFINING WEBGIS

The benchmarking survey showed that municipalities used both “interactive map”

and “webGIS” interchangeably and in a seemingly arbitrary manner.  The survey also

showed that webGIS in Ontario varied in their functionality.  This research offers an

opportunity to categorize applications using existing descriptors more methodically.  It is

useful to have these two systems differentiated and better defined.  First, better defined

systems gives potential users a general idea about how complex or functional the system

may be and how much training may be required to understand the full use of the

application.  As well, it could help municipalities understand the amount of technical and

human resources required to implement a particular level of web-based mapping system.

GIS is based on two fundamental abilities: 1) to view spatial data as overlapping

layers and to be able to change how it is displayed “on-the-fly” and 2) to perform

meaningful analysis.  There should be a distinction between interactive maps and

webGIS based on these two characteristics.  Interactive maps should describe

applications that allow users to only view maps as layers and change how it is viewed.

WebGIS, on the other hand, should describe applications that allow users to not only

view data but also manipulate and analyze the data.  For example, applications that can

add points, lines or polygons onto the map or generate the shortest route for two selected

points would be considered a webGIS application.

The ranking criteria and the summed scores provided some insights as to how

webGIS applications varied in functionality from each other.  However this ranking can

start to help differentiate between interactive mapping programs and webGIS because it

is currently not a set checklist.  In Section 3.3, the criteria were sub-categorized based on
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the functions’ broader purposes.  Based on the above distinction, interactive maps would

only offer view functions, identification functions and select/query functions.  WebGIS,

in addition to the previous functions, would include functions for buffering, editing,

distance calculations or any other analytical functions.  Basic cartography requirements

such as a north arrow or a scale bar would be essential to both types of systems.  Thus,

the range of cartographic products available over the Internet to the public from

municipalities for use in planning or other situations could be visualized as such:

Static Maps –––––––– Interactive Maps –––––––– webGIS –––––––– GIS
Simple ––––––––––––––––– Intermediate –––––––––––––––––– Complex

where static maps offer no inherent analytic or interactive capability within the map and

GIS offer full analytic and interactive elements.

6.4 RECOMMENDATIONS

For municipalities interested in implementing a webGIS system as a public

information tool, recommendations can be offered from the themes and results of the

benchmarking survey and interviews.  These issues should be considered throughout the

implementation process.

Implementing a municipal webGIS system is not a one-time event.  A

comprehensive, long-term plan should be developed to outline a timeline and strategy for

designing, implementing and maintaining this web application.  The strategy should

address issues of funding, data and technology, training, maintenance and feedback.  An

implementation timeline with demonstrable goals can show municipal councillors that the

funds will be spent prudently and that progress will be tracked to make the

implementation process accountable.  Tracking usage of the application or surveying
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internal and external users about user experience for the application are some ways to

provide accountability.

Without access to the Internet, it is pointless to discuss user experience.

Therefore, municipalities should examine who the users of the webGIS application will

be.  Are they just other municipal employees, professional users, or the general public?

How dispersed is the user population?  Do they have access to broadband Internet?  If

access is not readily available, municipalities may want to consider setting up

workstations in heavily trafficked areas, such as libraries or town halls, so that there

would at least be some minimal level of public access to the webGIS.

While maintaining minimum access is very important, increasing exposure and

publicizing the webGIS application internally to employees and externally to the public

can help increase usage and the likelihood that the benefits to webGIS are realized. This

could involve training to staff and residents using teaching sessions or creating awareness

about the product by simply displaying the link to the application prominently on the

homepage.  Tracking usage of the application can help establish the tool’s usefulness and

thereby secure future funding to increase functionality or data provision, especially if

higher-level government grants programs such as GeoSmart are no longer available.

Choosing which type of user interface to provide is dependent on several factors,

the availability of funding being one of them.  The most important consideration is its

ease of use.  Users will not attempt to use an application that is difficult to learn or

appears to be difficult to learn.  Conversely, no one will use a tool that is not useful.

While there is not a trade-off between ease of use and functionality, a good interface

should feel intuitive:



114

“You want to have an interface, you want a system whereby they feel very
comfortable using it, in the same way they use their word processing
software.  They don’t need to know the technical details, how it works and
how it’s maintained.  They just want to make sure that they when they
need to get a piece of information…they want to be able to have
measuring tools and information they can pull up…”.

Since a variety of webGIS interfaces are currently operational in Ontario, it is possible to

examine these examples to determine which interface elements to imitate and which to

avoid.  A further step would be to contact these municipalities and ask to share their

knowledge and experience.  Forming purchasing groups or cooperatives like the Town of

Milton or the County of Simcoe not only allow for collaborative learning and information

sharing (which can reduce initial research costs and planning delays if others have

already performed the same work) but can also help spread the cost of purchasing data or

services related to the maintenance of the webGIS application.

Neither developing a unique webGIS system nor using a privately developed

application has a distinct advantage over the other.  This decision should be based on the

municipal department’s experience with using and maintaining GIS systems as well as

the usual concern of funding.  While developing a unique product can offer greater

customization, a private system offers a known, reliable product.  A municipality with no

prior GIS experience might benefit from using a private solution initially to gain

experience and perhaps produce some short-term results.  With more experience, they

could later make a more informed choice about continuing with their existing product or

developing their own webGIS interface.  Implementing an application that requires a

plug-in should be avoided if possible.  Although most plug-ins are now small enough and

Internet bandwidth allows for downloads to occur somewhat quickly, it is an extra step
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users can avoid.  As well, additional software requirements increase the possibility for

some users to have incompatibility issues with the webGIS application.

Data concerns are also important.  Aerial photos (orthophotography), though it

may not provide a lot of statistical information, have been shown to attract users and

introduce them to webGIS technology.  Providing as much data as possible will increase

the likelihood that users with different interests will use the application.  Metadata should

be available for all data and be easy to access in order to offer a sense of transparency to

what’s being displayed.  It would show how reliable the data are by listing details such as

the source, the projection, the date it was created, etc.  Since municipal employees cannot

predict the type of information users may inquire about the data, it may be more effective

to upload all available information instead.  This allows the user to find the information

they’re interested in without having to always contact the municipality.

The interviews showed that an employee dedicated to developing and maintaining

the application is vital to keeping it current.  While the workload may be given to an

existing position in the beginning, it seems that eventually a person dedicated specifically

to the task would be more suited to maintaining the application and the data.  This

employee could also continue to monitor advances to webGIS technology and adopt them

when possible (Kaylor et al., 2001; Cackowski, 2002).  It will also be important for this

employee to ensure the available data and metadata continue to be accurate and up-to-

date because users will not revisit sites that are obsolete or inaccurate.

Municipalities should not expect the implemented webGIS to be perfect in its first

iteration.  Oakville and Bruce County’s are but two examples where the current systems

were improvements on older models.  This reflected Tang and Water’s (2005) view that



116

web-based GIS are often iterative because the systems change and are updated from user

feedback on its use.  Both internal and external feedback would be beneficial in

understanding the needs of the different users.  A permanent employee who can be

involved in the development and maintenance of the webGIS would be invaluable to

guide the webGIS and its data layers through its evolution and growth.

6.5 WEB-BASED PPGIS

Even as recommendations are made about how to implement existing types of

municipal webGIS, there is ongoing research about improving these applications from a

public participation perspective.  The literature suggested that benefits to public

participation in planning could only be more fully realized if the citizens were more

involved in the decision-making processes for planning situations (Ball, 2002; Sarjakoski,

1998; Carver et al., 2000).  Section 2.2.2 discussed public-participation GIS and creating

a process designed to be more collaborative using GIS technology.  One direction of

research would apply ppGIS over the Internet.  Called web-based public participation

GIS (WppGIS), it is an emerging technology in the field of GIS that even many of the

respondents were unfamiliar with.  Its relation to the other fields discussed throughout

Chapter 2 is shown in Figure 5.
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Figure 5: Tang and Waters’ (2005) diagram of where web-based ppGIS fit within the three major
fields of research.

Kingston et al. (2000) and Tang and Waters (2005) demonstrated what a web-

based ppGIS might look like.  Tang and Waters’ (2005) system is based on developing a

webGIS to share information about their study area in Calgary (the 35th St. SW area).  It

included a complementary but independent web page that held a discussion forum for the

public participation aspect of the project (Appendix H).  The Slaithwaite Planning For

Real Initiative (Kingston et al., 2000) was developed as a means to increase public

participation in various planning situations.  In this particular instance, the authors set up

computer terminals with Internet access to a webGIS so that users could comment on a

particular environmental planning decision during a “Shaping Slaithwaite” public

meeting (Appendix I).  The authors received positive feedback about the whole process

and believed it to be one method to enhance public participation in planning-related
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processes.  The webGIS applications in these examples served not only to provide data

and information to the public but also as a forum for input by concerned citizens.

Early WppGIS examples already showed promising results.  Evans et al. (2004)

developed a webGIS with feedback opportunities to study NIMBY behaviour about

potential sites for nuclear waste disposal.  They looked at whether having access to more

spatial information would affect decisions about site location.  The data included

different geographical constraints and users were able to use these layers to select

suitable sites.  The study was a trial test, using mainly students of various types from

Leeds University.  The researchers found the majority of users were receptive to the

spatial data, the system easy to use, and because of it, made decisions that were less self-

interested and more altruistic with regards to the location of the waste disposal site.  The

authors concluded that a participatory system that allows users to learn about issues and

test alternatives using a webGIS could help participants make more informed choices and

be more interested in the process.

6.5.1 TOWARDS A MUNICIPAL WEB-BASED PPGIS

No Ontario municipality has adopted a web-based ppGIS into long-term use.

This research into Ontario municipal webGIS showed that none have the participatory

nature of ppGIS.  However, some municipalities have considered such a possibility.  In

the interview with the Town of Oakville, the respondent mentioned that their

Environment Group was researching development into a ppGIS for a particular issue.

When asked about incorporating such technology into Explore Oakville, their webGIS,

he responded,
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“It’d be great if we could incorporate it into Explore Oakville, absolutely.
That’s just, I don’t think, the, the software is there right now, it would
have to be developed for that.  The ones that I have seen are stand-alone.
But yeah, you’re right, we definitely don’t want that.  We want something
that’s fully integrated…the technology, it’s well, it’s kind of there.  I’ve
seen some examples of it but I’m just, I’m not really 100% convinced”.

Ball (2002) provided a list of requirements he believed an unassisted ppGIS interface

should (in addition to existing webGIS requirements) be able to perform, as described on

the left column in Table 12.  The right column outlines examples of existing technologies

that meet Ball’s (2002) requirements as well as prospects for incorporation into future

WppGIS applications:

Ball (2002) Requirements for ppGIS
Interface Design

Examples within Existing Applications

• Provide an intuitive method of
data input with the ability of a 3-
D virtual tour of the landscape.

• Google Earth one example where a 3-D landscape
can be created using building footprints.

• Explore Oakville only webGIS with a layer
representing a 3-D landscape.  Only a bird’s-eye
view is available.

• Therefore, this can be adapted from existing
desktop GIS functionality.

• Provide an intuitive method of
point data input.  It should create
a virtual flag with a text box.

• Many municipal webGIS provide the ability to
create points of interest.

• No option available to insert comments.
• Comment text boxes found in test web-based

ppGIS systems from Kingston et al. (2000) or
Tang and Waters (2005).

• Intuitive method of identifying
journeys, through the use of route
creators.

• At least two existing municipal webGIS offering
ability to create different types of routes.

• A simple method of showing one
location from different
perspectives (axiomatic, bird’s
eye, walk-through, perspective),
being able to zoom in/out, pan,
pitch, roll, and yaw.

• Google Earth has fly-through capability.
• Current webGIS only have a bird’s eye

perspective but have the ability to zoom in/out and
pan.

• Other perspectives available in some desktop GIS
programs and add-ons so it can be adapted into a
web-based ppGIS application.

• A method showing the
cumulative data input to date
from stakeholders.

• Data input includes text and graphics.
• No accumulating process exists in any municipal

webGIS.
• It could be envisioned that a stakeholder’s input

(maps, polygons, text) could be a layer collected
into a folder with other inputs while allowing
users to view the files and comment.
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• A method of graphically showing
proposals or responses from
planner while allowing text
inclusion, possibly as an active
object.

• No existing webGIS or web-based ppGIS
applications have this ability.

• Planners on desktop GIS currently perform this
function after consultations with stakeholders.

• It could be implemented into existing webGIS and
web-based ppGIS applications by allowing public
users the option to view these proposals/responses
as an independent layer in the database so that the
public may respond electronically or at a future
public meeting.

Table 12: ppGIS interface requirements from Ball (2002) and its existence in current applications.

A further suggestion is to create or establish a live forum that activates at specific times

to allow planners and other stakeholders to discuss in real-time ideas from the webGIS.

Ball’s (2002) list focused mainly on increasing two aspects of ppGIS: Data input

and visualization.  In multicultural communities such as those found in Ontario

municipalities, data input and visualization can bring both an opportunity and a barrier to

WppGIS.  In Section 2.2.2, Al-Kodmany (2002) discussed how images might reduce

communication barriers and help move discussions forward.  With a webGIS, language

barriers may still exist if the user is unfamiliar with English and the technology.  Users

would not be able to provide input if they don’t understand the language.  This effect

might be reduced with a WppGIS if other users were on-hand to provide explanations.

Training and/or tutorials (available perhaps in different languages) become even more

crucial to helping different groups understand the technology.

If the ability to generate 3-D landscapes viewed with different perspectives

becomes a viable option, then WppGIS has the potential to become an even more

powerful tool for discussing imageability and location analysis of a given environment.

In Section 5.1, the Town of Oakville discussed its use of webGIS for attracting

businesses.  With these potential new capabilities, not only could municipalities and

developers decide where uses become located, but WppGIS could also help visualize
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what the future development might look like and help adjust proposals accordingly.  This,

however, also increases the possibility of the image and technology dominating the

process (as discussed in Section 2.2.1), since it does not deal with the community’s view

on the appropriateness of the development.  Therefore, steps should be taken to ensure

that different viewpoints and ways of knowing are not diminished by the use of this

technology.

While current technology fulfilled some of Ball’s (2002) requirements for

WppGIS technology, the difficulty lie in whether municipalities will have the resources

to develop a web-based ppGIS system while maintaining their current webGIS, unless

one replaces the other completely.  Even though there isn’t currently a municipal web-

based ppGIS, the groundwork for such an application exists in current technologies and

ongoing research.

6.6 CONCLUSION

Ontario municipal governments have made great strides in the development of

their webGIS applications.  However, there are still many improvements to be made if

these systems are to embed technologies that increase its utility for public participation

purposes.  The lessons learned from the experiences of those who helped implement their

municipality’s webGIS will hopefully help others avoid certain mistakes, leapfrog over

obstacles and embrace strategies that were effective.  The benchmarking criteria have

presented one method to establishing a baseline.  The next step will be to refine the

criteria in order to better balance the different concerns in offering a municipal webGIS

to public users.  Coupling the benchmarking with a method to evaluate how people use
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webGIS in their daily tasks would help direct how future webGIS should operate and

where the direction of research and implementation should head.

Products such as Google Maps and Google Earth continue to increase exposure to

the technology and attract new users.   The technology is advancing on a daily basis, and

there is a possibility that municipally driven webGIS applications and Google Map or

Google Earth could converge to form hybrid applications.  Therefore, it seems productive

for municipalities to focus on data delivery and common standards so that users are

provided with accurate and reliable access to information through any type of system. It

will also be interesting to see if any municipalities decide to forego developing its own

system in lieu of using Google products instead.

It is important to recognize that throughout this discussion, webGIS, even web-

based ppGIS, was never meant to replace existing processes involving the public in

decision-making. Instead, it was meant to enhance current practices (Kingston et al.,

2000).  An ideal web-based public participation process would merely include webGIS as

part of a suite of tools used not only to explore a certain issue using spatial data, but also

to help the public better evaluate it with their own judgment, build scenarios around the

issue and provide a forum to discuss it between stakeholders (Peng, 2001).   The goal of

these web-based systems should not be capturing all perspectives but to enhance the

quality and depth of the discussion about a particular issue (Al-Kodmany, 2002).

WebGIS is a tool to help make the process more effective, more accessible, and

more transparent.  This tool, however, can only be effective if planners and GIS

technicians are up front about their information and their intentions. As well, their

application should be as accessible as possible.  Conversely, this also requires the public
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to actually use the web application, to engage with it in order to be more knowledgeable

within the decision-making framework.  Thus, while webGIS researchers strive to

continue to improve upon webGIS with new technologies to enhance it for public

participation purposes, their efforts will be futile if planners fail to convince the public

that this technology has merit and can be a benefit.  A tool has no purpose if it is not

used.
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APPENDIX A: MUNICIPALITY REPRESENTATION IN ONTARIO

Municipality Types in Ontario Percentages Count (n)
Township 47.4% 211
Town 20.2% 90
Municipality 12.1% 54
City 10.6% 47
County 5.2% 23
Village 2.5% 11
Regional Municipality 1.3% 6
United counties 0.7% 3
Total 100% 445
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APPENDIX B: ONTARIO MUNICIPAL WEBGIS WEB ADDRESS

Ontario Municipalities Web Address
City of Brampton http://maps.brampton.ca
Bruce County http://www.brucecounty.on.ca/
Municipality of Central Elgin http://www.elginconnects.ca

Township of Central Frontenac
http://www.centralfrontenac.com/yc/township/departme
nts/it/maps/map/

Township of Centre Wellington http://gis.tcw.ca/maps/go

Municipality of Chatham-Kent

http://www.chatham-
kent.ca/council+and+administration/municipal+departm
ents/corporate+services/information+technology+servic
es/GIS+Technology+in+Chatham-Kent.htm

City of Hamilton http://map.hamilton.ca/frameset.htm
Town of Huntsville http://huntsvillemaps.ca/locator.htm

City of Kenora
http://www.kenora.ca/portal/tourism/tools/tools.aspx?id
=444

City of Kitchener
http://kitmaps.city.kitchener.on.ca/onpoint4/onpoint?init
ializeclient=true

Lambton County http://www.lambtononline.ca/maps
Town of LaSalle http://www.infolasalle.ca/maps/

Town of Lincoln

http://www.townoflincoln.com/siteengine/activepage.as
p?PageID=121&bhfv=7&bhfx=8.0%20r22&bhcd=32&
bhsh=768&bhsw=1024&bhiw=1024&bhih=625&bhlu=
en-
us&bhrf=http%3A%2F%2Fwww%2Etownoflincoln%2
Ecom%2Fsiteengine%2Factivepage%2Easp&bhqs=1

City of London http://www.london.ca/_private/Maps/Maps.htm

Town of Markham
http://www.exploremarkham.ca/onpointgis/onpoint?cont
inue=Continue

Township of Michipicoten
(Wawa) http://www.nitgc.on.ca/
City of Milton http://www.milton.ca/gis_agreement.php

Town of Newmarket
http://www.newmarket.ca/userfiles/HTML/nts_1_310_1
.html#

City of Niagara Falls http://map.niagarafalls.ca/default.asp
Town of Oakville http://maps.oakville.ca/eo5prod/onpoint
City of Ottawa http://www.ottawa.ca/residents/emaps/index_en.html
City of Owen Sound http://www.e-owensound.com/map/map.htm
County of Oxford http://new.county.oxford.on.ca/site/795/default.aspx
Town of Perth http://www.perthcanada.com/
City of Peterborough http://maps.city.peterborough.on.ca/index.cfm



131

Ontario Municipalities Web Address

County of Peterborough
http://maps.county.peterborough.on.ca/Cntygis/Public/Fr
ont.htm

United Counties of Prescott and
Russell http://www.russell.on.ca/Alacarte/English/main.html
Renfrew County http://www.renfrewcountygeosmart.ca
Town of Richmond Hill http://maps.richmondhill.ca/onpoint/onpoint

Township of Rideau Lakes
http://www.twprideaulakes.on.ca/communitypal/cpal.ht
m

City of Sault Ste. Marie http://www.city.sault-ste-marie.on.ca/

Simcoe County

http://www.county.simcoe.on.ca/county-
administration/information-technology-2/gis-
department/interactive-maps/

City of Thunder Bay
http://www.thunderbay.ca/index.cfm?fuse=html&pg=20
34

City of Timmins
http://www.cgisspatialsolutions.com/COMMUNITYPA
L/DEFAULT.ASPX?MAP=TIMMINS&TYPE=HIGH

City of Toronto http://map.toronto.ca/imapit/iMapIt.jsp?app=TOMaps

City of Vaughan
http://www.vaughangis.info/website/all_layers/viewer.ht
m

City of Waterloo
http://www.city.waterloo.on.ca/DesktopDefault.aspx?tab
id=76

Region of Waterloo

http://www.region.waterloo.on.ca/web/region.nsf/DocID
/99C287F72ABA2D8685256AF700553208?OpenDocu
ment

Wellington County http://gis.county.wellington.on.ca/Internet/onpoint

City of Windsor
http://wplgis.uwindsor.ca/website/htmlviewer/multiservi
ce/viewer.htm

York Region http://maps.york.ca/yorkexplorer/
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APPENDIX C: SAMPLE BENCHMARKING RESULTS

Notes (1) Yes (0) No   City County Town
Category Sub-Category Criteria Kenora Lambton LaSalle

ACCESSIBILITY
Stand-alone link on municipal

Webpage 1 0 1

 
Accessible from Planning

Department webpage 1 0 1
 Free(1) or fee (0) 1 1 1

 
External Software Required No(1)

Yes (0) 1 1 1

 Instructions/Guide/Help Topics 0 1 1

DATA AVAILABILITY Data Accuracy Source of Data/Technology Available 1 1 1
 Last updated 1 1 1
 metadata available 0 0 1
 Data Quantity OP Layers Available 1 0 1

 Organization of Layers by Type 0 0 1

 Organization of Layers by Use 1 1 0

  Aerial Photography Layers Available 1 1 1
FUNCTIONALITY View Functions Toggle Overview Map 0 1 1
 Previous Map 0 0 0
 Zoom In/Out/Full Extents 1 1 1
 Fixed Zoom In/Out 0 1 0

 Zoom to Active Layer 0 0 0
 Zoom to Width 0 0 0
 Zoom to Scale 0 0 0
 Zoom to Selection 0 0 0
 Previous/Next Extent 0 1 1
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Notes (1) Yes (0) No   City County Town
Category Sub-Category Criteria Kenora Lambton LaSalle
FUNCTIONALITY View Functions Pan 0 1 1
 Drill Down to ID 0 0 0
 Move to Center 1 0 0
 Centre by X,Y 0 0 0

 Select Functions
Select by

Point/Line/Circle/Rectangle/Polygon 0 0 1
 Clear Selection 0 1 0
 Select by Map Objects 0 0 0

 Buffer Functions Create Buffer 0 0 0
Delete Buffer 0 0 0

 Distance Functions Measure Distance 0 1 1

 Measure Area 0 0 1

Find Shortest Path 0 0 0
 Route Calculator 0 1 0
 Advanced Bearing and Distance 0 0 0

 
Find/Query
Functions Query 0 0 0

 Create Custom Query 0 1 0

 Find 1 1 1
 Address Finder 0 1 1
 Other Find 0 1 1

 
Information
Display Function ID 1 1 1

 Editing Functions Add points of Interest 0 1 0

 Edit (points, lines, polygons) 0 1 1
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Notes (1) Yes (0) No   City County Town

Category Sub-Category Criteria Kenora Lambton LaSalle
 FUNCTIONALITY Editing Functions Setback Builder 0 1 0

PRESENTATION/UTILITIES
Cartographic
Presentation North Arrow 0 1 1

Scale Bar 0 0 1
 Scale 1 1 1

 Legend 1 1 1
Display Geographic Coordinates 1 1 1

 Utilities Print Capability 0 1 1

 Print Cartographic Map Quality 0 0 0
 Email Capability 0 0 1

 Export Function 0 0 1
 Copy Image 0 0 0
 URL generator 0 1 0
 Save My Map 0 1 0
 Save Session 0 0 1
 Open Session 0 0 1
 Report 0 0 0
 Add Bookmark 0 0 1
ACCESSIBILITY Secondary Criteria Number of actions from Homepage 2 2 2

 
Number of actions from planning

page 2 0 1

 Public/Private Access 0 0 1

DATA AVAILABILITY  Secondary Criteria Total Number of Layers 39 87 36
Official Plan Layers 6 0 16
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Notes (1) Yes (0) No   City County Town
Category Sub-Category Criteria Kenora Lambton LaSalle
DATA AVAILABILITY Secondary Criteria Aerial Photography 1 3 3
SUPPLEMENTAL Secondary Criteria Interactive Map (IM)/WebGIS (WG) IM WG IM
 Private Development Firm N/A Orion GIS Orion GIS

 
External Software Type (If

Applicable) N/A N/A N/A
MUNICIPAL
INFORMATION Population 15838 126971 25285

 Revenue
 $

32,506,000
 $

118,007,721
 $

24,778,777

SUBTOTALS Accessibility Score 4 3 5

 Data Availability Score 5 4 6

 Functionality Score 4 16 12
  Presentation / Utilities Score 3 7 11
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APPENDIX D: SCREENSHOT OF UNITED COUNTIES OF PRESCOTT AND RUSSELL’S WEBGIS, AN AUTODESK
MAPGUIDE PLUG-IN.
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APPENDIX E: SCREENSHOT OF EXPLORE OAKVILLE, BASED ON ORION’S ONPOINT TECHNOLOGY
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APPENDIX F: SCREENSHOT OF RIDEAU LAKES’ WEBGIS, BASED ON COMMUNITYPAL SOFTWARE.
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APPENDIX G: SCREENSHOT OF THE TOWN OF LASALLE’S GEOCORTEX IMF VIEWER
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APPENDIX H: IMAGES OF TANG AND WATERS’ (2005) WEB-BASED PPGIS
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APPENDIX I: IMAGE OF VIRTUAL SLAITHWAITE, FROM KINGSTON ET AL.
(2000)
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APPENDIX J: INTERVIEW QUESTIONS

1) What was your involvement in the development of the webGIS application for your
municipality?

2) What were some of the decisions or circumstances that led to the approval to develop this
technology?

3) What were some of the decisions or circumstances that were involved in choosing the
type of interface to use, the amount of data to provide, etc.?

4) What other factors do you believe contributed to the success of or hindered the
development of your webGIS application?

5) How closely did the GIS department and the Planning department collaborate with the
other during the development phase?

6) Have there been noticeable differences in public participation in planning process since
the introduction of your webGIS application?

7) Do you measure the effectiveness of your program? If so, how?  Do you track the
amount/type of use?

8) Who was the target user of your product?  Do you believe that your target users have
embraced this technology?

9) Did the municipality take any steps to increasing accessibility to the Internet and your
webGIS application?

10) What effects do you believe, if any, the emergence of products such as Google Map and
Google Earth may have on your citizens’ use of your product?


