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1. Introduction
The strong spatial and temporal dimensions of development plans necessitate certain
requirements in relation to the analytical tools applied to support Strategic Environmental
Assessment (SEA) processes. The nature of plans and, subsequently, spatial data requires
presenting them in graphic format. Similarly, temporal variation can often be represented in
visual form by spatially illustrating changes over-time. Furthermore, it is estimated that up to
85% of all data have a spatial component and, therefore, can be mapped using Geographic
Information Systems (GIS) (Chan and Easa, 2000). In this context, the graphic display and
analytical potential of GIS can significantly contribute to SEA of development plans by
facilitating and enhancing the various stages of the process.
The SEA Directive (CEC, 2001) and the related Directive 2003/35/EC (CEC, 2003) make
mandatory provisions for public participation in the assessment of potential effects of certain
plans and programmes on the environment. SEA processes and the integration of
environmental concerns into planning can be positively influenced by public participation
(Risse et al. 2003; Al-Kodmany, 2002). It is considered that involving the affected public and
interest groups enhances the level of legitimacy, transparency, and confidence in the decisionmaking process (Risse et al. 2003; Von Seht, 1999). Methods such as submission of written
comments, public hearings, workshops, interviews, etc. as well as more modern forms of
consultation such as internet-based fora are possible forms of participation (CEC, 2003).
Selection of appropriate public participation techniques is necessary to ensure that citizens are
23

given enough time and scope to participate in an effective manner while avoiding undesirable
time delays in the decision-making process (Von Seht, 1999).
GIS packages tend to require skilled knowledge of the system to operate them, as applications
normally have a technology focus rather than usability (Jordan, 1998; Sieber, 1998).
However, recent developments in GIS are leading to more user-friendly software interfaces.
Usability barriers are being reduced and a number of case studies indicate that GIS can be
successfully used as a tool in participatory processes to facilitate spatial comprehension,
enhance transparency and stimulate debate (Al-Kodmany, 2002; Bojórquez-Tapia et al.,
2001; Wood, 2005). In light of this, a GIS-based website has been developed for public
participation in SEA.

2. Methodology
The research seeks to test the applicability and effectiveness of GIS in SEA. To address this
objective, a GIS methodology has been developed and is currently being applied to SEA case
studies of Development Plans in Ireland. These case studies will allow for the assessment of
its usefulness from an environmental planning perspective.
As part of the GIS for SEA methodology (GISEA hereafter), a participatory web-based GIS
tool has been developed. The aim is to both promote and expand the use of GIS to enhance
public participation and promote the incorporation of spatially specific information in SEA.
The availability of a web-based participatory tool can facilitate public consultation processes
by providing an alternative way of informing the public and allowing them to remotely submit
views and comments.
Consideration was given to open source versus commercial web GIS packages. The ArcGIS
family of products was chosen as the platform for developing the GISEA method. It is
considered that it provides the versatility and the tools needed to achieve the research
objectives. The ArcIMS interface (i.e. the server GIS used for developing the public
participation website) was edited to develop a user-friendly and easy to understand system
that would not require specific GIS skills and could be manipulated with basic web-browser
knowledge. Therefore, the viewframe and tools available in ArcIMS were adapted to the
requirements of the research: including an enhanced browser, improved user interaction,
incorporation of a database and display of tools and questionnaires specific to case studies.
This was achieved by programming and editing the scripts on the ArcIMS files in several
computer languages, including: php, java, html, sql and visual basics. The website has been
designed to follow a number of steps guiding the user through the consultation process
(Figure 1).
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Initially this frame
displays
information on
how to use the
website (1).

The
environmental
criteria chosen are
displayed on the
map and listed on
the table of
contents (3) which
also includes
the proposed
scenarios. Pictures
(3) give an
indication of these
scenarios.
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The user can
always
come back to it
using the help (2)
button.

2

1

A questionnaire
(1) is displayed
for each scenario
where the user can
submitt personal
views and
opinions.
The questionnaire
is semi structured
providing free
space for personal
comments.

The user can also
submit
information (3) in
relation to a
particular feature
or area on the map
(coordinates are
automatically
recorded when
clicking on the
map).

2

The different
scenarios can be
turned on and off
from the table of
contents (2).

1
The tools (3)
allow the user to
move around the
map (zoom and
palm), identify the
geographic data
displayed and
print the map.

3

The add
information button
(1) is located in
the toolbar.

3
1

When the user has
finished
interacting with
the website (note
that step 2 and 3
can be repeated as
many times as the
user desires), the
submit (2) button
exits the site.

2
Figure 1. Details of the GISEA ArcIMS webpage.
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3. Results
Pilot studies on the understandability and user-friendliness of the GISEA public participation
tool revealed that the majority of users (58%) found the website easy to use and navigate. The
graphics were perceived as a good way of presenting the information. However, a number of
users (30%) indicated that the absence of a more readily available legend (i.e. an alternative to
having to select the legend menu) was a major drawback when understanding the map.
The website has been launched as part of the SEA of two County Development Plans in
Ireland. The site is not intended to replace any public participation methods but to
complement existing practices and techniques, ensuring that stakeholders have access to
information and are provided with a mechanism to have a say outside conventional
participatory processes. It is anticipated that this tool will contribute to a more transparent and
better informed decision-making process. The objective is to gather spatially specific
information and consequently integrate the weighted public participation results into the
environmental assessment through GIS. This will provide an overall view (both scientifical
and social) on the environmental significance/vulnerability of the different areas and the
preferred scenario/alternative for development.

4. Analysis
GIS is recognised as a very useful tool for assisting decision-making. Case studies anticipate
that GIS has the potential for improving the information available to the public and the spatial
analysis of combined quantitative and qualitative data. However, it is still considered as an
expensive solution that requires a high level of spatial understanding and technological skill
to use (Kingston, per. com., 2006). While open source GIS could solve the associated costs,
proprietary software is most commonly used in the planning context to which the research
applies, thus enhancing its usability. Concerns also derive from the apparent division between
computer-skilled and ‘traditional’ citizens (Furlong, 2005; Scott and Oelofse, 2005) and
varying degrees of access to technology. This is anticipated to affect the use of and the
responses derived from the tool. Moreover, Kingston et al. (1999) suggest that the levels of
participation are directly related to the geographical scale; the greater participation occurring
at the larger or more localised scale.
This paper will discuss the key aspects of a user-friendly tool to complement traditional
public participation methods and will evaluate its applicability, by addressing transparency,
accessibility, understandability, accountability and usability issues. It will simultaneously
provide an overview on the limitations, barriers and opportunities encountered when applying
the internet-based GISEA public participation tool during the preparation of County
Development Plans in Ireland.
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