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Executive Summary

1

Project summary

This project aimed to identify the key links between the
size of settlements and their sustainability. It was
intended to provide information on the development of
spatia policies emerging from the National Spatial Strat-
egy relating to optimal ways in which to accommodate

Ireland’s growing population in a manner consistent with
balanced regional development and environmental sus-
tainability.

2

Project findings

2.1 Environmental issues

2.2 Developmentissues

Transport: there is a clear relationship between settle-
ment size and use of public transport. There is a
threshold population (ca. 20,000-30,000) at which

A settlement with 15,000-30,000 people enables a
secondary school, public and commercial services,
and some environmental infrastructure.

Urban form effects: many sustainability indicators
improve with increasing density rather than just size.
However, larger Irish settlements generally have
higher densities.

Urban function effects: the level of services and
functions in a settlement may be larger or smaller
than its population might indicate, and this affects
sustainability performance.

Spatial development implications: a development
pattern with settlement sizes in the 1000—2000 and
20,000-30,000 population bands clustered around
public transport nodes is likely to be most sustaina-

internal bus services become more viable. ble.

Energy and climatic emissions: energy use in build-
ings is related to urban density, and climate emis-
sions depend on the energy source. However,
settlement size is linked to the viability of combined

heat and power units with distributed heating.

3 About this study

Research was undertaken within the EPA Environmental
RTDI Programme during the period from March to
August 2001 by a partnership formed by the Centre for
Environmental Research, University of Limerick, and the
Centre for Urban and Regional Ecology, University of
Manchester. The main purpose of the project was to pro-
vide information on planning in relation to the National

Water quality and treatment: larger settlements are Spatial Strategy on the relationship between settlement
size and sustainability.

Waste and resource use: larger settlements generate
more waste per person, but also enable higher rates
of recycling.

more likely to afford full tertiary sewage treatment,
with consequent improvements in local water qual-
ity; there is a minimum population threshold of about
1000 for viability of secondary treatment.

4  Description of methods

4.1 Information collection methods

Urban quality: congestion and noise both increase in g6 modes of analysis were adopted to obtain data and
larger settlements (though there are important Irish information on settlements. Initially, both quantitative
exceptions), but open space access is generally better ;. 4 alitative data were collected for a single city and
in smaller settlements. two villages, to provide the most comprehensive analysis
possible of the state of the local social, economic and
physical environments, the track record in enhancing sus-
Overall size thresholds: a minimum population tainability, the current policies in place, and the likeli-
threshold level of 1000—-2000 enhances viability for a hood of these policies proving successful. Following this,
primary school, some local services and centralised 29 quantified sustainability indicators were developed for
sewage treatment. a set of 11 settlements, selected to include a range of

viii



Methodologies for the estimation of sustainable settlement size

functions and locations. A review of international litera-
ture was then undertaken to search for comparable data,
modelsand case studies, so asto provide a context for the
analysis of Irish data.

4.2 Data availability

The scope and reliability of the results of this study were
limited by the non-availability of data. Many data are not
collected; others are collected but are available in aggre-
gated form at a scale too coarse to allow inter-settlement
comparisons(e.g. a county level). Crucia datahave been
collected but are not available because of commercial
sensitivity or theinability of holding organisationsto pro-
vide them. The report identifies where the information
gaps occur, why they are important, and which agencies
are in the best position to collect the critical data.

4.3 Definition of sustainability

The literature does not provide generally agreed defini-
tions for sustainability and sustainable development: a
key issue is the extent to which trade-offs are allowable
between cultural and natural capital. Here we take sus-
tainable devel opment to be a process that enhances well-
being by means of improvement in economic and social
conditions alied to protection and enhancement of envi-
ronmental quality, while minimising environmental
impacts elsewhere. A sustainable settlement provides
inhabitants with a high quality of life, but does not at the
same time grow rapidly by attracting migrants from
smaller settlements to the extent that they suffer decline.
We adopt indicators developed by the European EPA, the
WHO, the OECD and the UN. Our framework of signif-
icant environmental themesis based on Irish EPA publi-
cations.

4.4 Definition of settlement size

The size of a settlement may be defined by area or by
population; each of these may be measured by the admin-
istrative boundary, to the urban edge, to the surrounding
suburbs, or even to the travel-to-work hinterland. These
alternatives are discussed in the report, but the way that
sizeisquantified islargely determined by the availability
of data.

5 Evaluation of methods
5.1 Which data do we need?

Sustainability is a complex concept, including environ-
mental, social and economic dimensions. At a simple
level, this is self-evident — a settlement with immediate
economic or social problems is unlikely to be able to
focus on the longer-term planning required to approach
sustainability. Indicators for sustainability must embrace
these dimensions, and it is unwise to rely on a small
number of indicators, as this will inevitably result in
some aspects of sustainability being ignored or inaccu-
rately represented. Analysis of indicators herein did not
show that some were clearly more useful than others.
Results indicate that there is no single defining ‘big
issue’, and future research should be built on a wider
spectrum of indicators than could be developed for this
study. There is need for an extensive database to allow
analyses of changes over time.

5.2 In-depth investigation of selected set-

tlements

Information on smaller settlements reported herein is not
likely to be available for other small settlements, and this
form of analysis is only possible following in-depth inter-
viewing of key people. Detailed information on one small
settlement provided invaluable insights that were of
major significance to the findings of this study.

5.3 Areindicators useful?

Twelve of the 29 indicators developed showed sensitivity
to settlement size; indicators were, therefore, able to
demonstrate inter-settlement differences in sustainability
potential influenced by settlement size, and they provide
a crucial basis for our analysis. Our ability to interpret
these indicators was enhanced through a review of simi-
lar studies elsewhere.

5.4 What was learned from experience in
other countries?

Comparable studies have been undertaken in other coun-
tries. This experience strongly indicates that sustainabil-
ity is both highly important and often difficult to
quantify. In some instances this has produced models of
potential relevance within the Irish context. While these
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arevery useful for enhancing our ability to interpret Irish
data, direct application was not practicable

6 Is the sustainability potential of a
settlement influenced by its size?

6.1 Overall findings

Results from the three research methods were broadly
similar: it was found that larger settlementsin the recent
past, at present and in the foreseeable future are more
likely to create conditions capable of supporting those
types of actions that enhance sustainability.

6.2 Advantages of larger settlements

Asarule, larger settlements have better regional, national
and international transport and communication links.
Larger settlements contain more services, especially
more higher order services, than do smaller settlements,
and, under some definitions of sustainability, the availa-
bility of diverse services may be considered to counter-
balance the negative influences of large size on
sustainability, such as a reduction in biodiversity. Find-
ings from other studies have demonstrated that if settle-
ment size increases beyond athreshold, then the negative
impacts outweigh the benefits deriving from enhanced
service availability and other similar effects, thus provid-
ing a means of estimating optimal settlement size. The
present study did not include a representative sample of
Irish settlements, or the two largest cities, so it was not
possible to quantify this threshold in terms of settlement
size.

6.3 Disadvantages of smaller settlements

Smaller settlements may attract lower levels of invest-
ment and employment, are less well connected within
transport networks, rely more heavily on private trans-
port, are unable to sustain wastewater treatment plants
based on many modern technologies, and are less likely
to have an unpolluted drinking water supply. Smallness
of size correlates with low housing density; low density
in turn correlates with economic and environmental inef-
ficiencies. For example, smallness of size increases the
environmental and economic costs of waste collection,
and reduces the efficiency of the recycling and re-use
infrastructure. Because of their small size, they are not

high priority within local authority development plans,
and it is often difficult for communities to raise resources
for self-help schemes, which suggests that their relative
disadvantage will continue into the future. Further study
isrequired to identify the extent to which such studiesare
applicablein Ireland.

7 Findings in relation to major envi-
ronmental themes as identified by
the Irish EPA

7.1 Transport

Travel by private car is dominant in all settlements, but
smaller settlements (with lower inter-settlement connec-

tivity through public transport provision) rely most heav-

ily on private transport. In larger settlements, the better
availability of buses means that these are used to a con-
siderably greater extent, and car-pooling is more com-

mon. Larger settlements are better connected to other
large settlements, both in Ireland and abroad. National

data suggest that road accident fatalities are lower in
larger settlements. Trends between 1991 and 1996 show

that in all settlements the length of the journey to work/
education is increasing — in 1991, there was some evi-
dence that in smaller settlements, daily journeys were
shorter, but by 1996 this advantage had largely eroded.
Results indicate that in relation to transport, Ireland is not
moving towards sustainability, but that opportunities to
do so are greater in larger settlements. There is evidence
for a minimum settlement size requirement of 15,000—
30,000 population to support a viable bus service.

7.2 Energy use and climate change

Irish data on energy use were unavailable. Energy use in
buildings is generally related to urban density rather than
size, but higher densities are found in larger Irish settle-
ments, although this may not necessarily be the case in
the future. Higher density multi-storey flats and maison-
ettes are more energy efficient, other factors being equal.
The climate emissions factors depend on the energy
sources, and a shift from coal/peat to gas for domestic
heating is environmentally beneficial. Evidence suggests
that higher density settlements encourage the adoption of
technologies such as combined heat and power genera-
tion and district heating networks. A minimum popula-
tion of ca. 1000 is required to enable district heating
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networks. However, smaller settlements might encourage 7.5 Urban quality
the use of biomass (especially wood, Ireland’s principal

. . In Ireland as elsewhere, social infrastructure in general is
renewable energy source) for domestic heating.

enhanced as settlement size increases, up to a limit
beyond which urban quality of life may suffer. The iden-
tification of such a threshold level for Irish settlements
fell outside the scope of this study. Outside Ireland, the
provision of a wide range of services was related to
higher density urban areas. These are found in larger Irish
settlements. Findings reported herein in relation to for-
estry and goldfinches suggest that larger settlements may
be less successful in maintaining biodiversity. While
there is likely to be a trade-off between enhanced urban
services and decreased biodiversity, planning to enhance
biodiversity through, for example, the provision of well-
managed open spaces, conservation areas and urban for-
estry, may be expected to mitigate the negative impacts.
This study provided some data to suggest that the availa-
bility of general practitioner doctors per capita was
greater in smaller settlements, but that larger settlements
were much more likely to contain a hospital. Again, good
planning may be expected to mitigate any deficiencies in
larger urban areas. In relation to threshold limits, there
are no clear limits for biodiversity, congestion, etc. For
public services, there are thresholds for the viability of
schools that provide a modern range of facilities. These
are populations of 1000—-2000 for primary schools and
15,000-20,000 for secondary schools. There may be a
higher size band of about 50,000-100,000 people for
regional tertiary education institutes.

7.3 Solid waste

In general, data suggest that while the amount of house-
hold waste being produced is similar across all settlement
sizes, larger settlements create larger per-capita amounts
of municipal wastes. This is not surprising, given the
greater range of industries and services located in larger
settlements. Additional planning for mitigation measures
is required. These measures might include a reduction in
the creation of wastes, greater provision of recycling
banks, increasing the range of materials to be recycled, a
greater return for re-use of packaging materials, and
greater use of composting. Experience elsewhere sug-
gests that many of these actions are more likely to be suc-
cessful in higher density settlements or in clusters of
settlements with easy transport links. For example, recy-
cling of common materials becomes more viable at a
minimum settlement size of 100,000 people.

7.4 Water quality

There are links between effluent quality and surface
water quality, but they are not simple or clear. Published
data on drinking water quality suggest that rural water
schemes are more likely to provide poor-quality potable
water. Larger settlements attract a greater number of
|.ndustr|es wlth integrated pollution contr.ol (IPC) 3 Other development—environment
licences, which may be assumed to be less likely to pol- linkages

lute surface water and groundwater. Larger settlements

are also more likely to have, or to be actively developing, While this study aimed directly at the issue of ‘settlement
modern wastewater treatment plants, while smaller set- size’, much of the literature also looks at related factors
tlements are unable to sustain wastewater treatment usingin urban form and function. While ‘size matters’, the
many modern technologies. Evidence to hand, therefore, guestion of sustainable size then depends on how far size
suggests that larger settlements are less likely to IS linked to these other issues:

adversely affect natural water, and are more likely to pro- .

. . ‘Urban density’: clearly this is related to but distinct
vide a high standard potable water supply.

from ‘size’. Environmental issues such as local trans-
port, energy demand and biodiversity are more
directly related to density, and these linkages are
often more clearly identified in the literature.

Threshold effects show no clear limits. Communal sec-
ondary treatment becomes more viable when the popula-
tion exceeds 1000. The priority for tertiary treatment

increases where local surface water quality is critical, and < ‘Urban pattern’: in larger settlements, the degree of
hence the threshold size is reduced. clustering and densification of the population and

Xi
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services within the urban area is crucia to the envi-
ronmental profile of transport, energy and other
effects.

‘Spatial pattern’: this covers the context of functional
city-region, county or other kind of hinterland, which
may be defined in different ways, including travel to
work area, administrative area, bio-region or water
catchment area. With certain spatial patterns, a clus-
ter of smaller settlements may achieve the critical
mass of a larger settlement.

‘Urban hierarchy’ and the balance of population vs.
service provision. For instance, commuter settle-
ments have populations greater than their activities,
while ‘gateway’ cities and towns would have smaller
populations relative to their activities.

‘Socio—economic function’: this covers the questions
of social structure, economic activity, connection to
global networks and other special factors. For

‘Gateway’ or strategic towns will benefit from being
increased to a size that supports a critical mass in
social, economic and environmental infrastructure,
but not at the cost of reducing surrounding settle-
ments to below-viable thresholds. However, such
growth may well be more beneficial where it clusters
populations into distinct but well-connected settle-
ments on a city-region basis, to avoid imbalances
between population and functional level.

In other areas of restructuring, such as the Midlands,
the roles of market towns, new estates and rural vil-
lages need to be considered in the light of population
trends, and the development of key settlements
should aim at a hierarchy of viable settlement sizes
as above.

In high growth areas such as the tourism-based west
coast, the impact of scattered development on fragile
environments is a priority. Enhanced levels of infra-

structure for drainage and transport should be consid-

ered as part of a strategic plan that clusters new
development to viable thresholds as above.

instance, a factory town may be quite different to a
tourist or university town of the same size. ‘Sustaina-
ble size’ is then a question of maintaining a more bal-
anced, more competitive and less vulnerable
economic and social structure, which in turn will
bring environmental benefits.

10 Other questions relevant to plan-
ning policy

10.1 Is there a single optimum settlement

size for maximum sustainability?

9 Implications for the National Spa-
tial Strategy As sustainability is a compound of many different

themes, the balance point depends on how these are

Settlement size is a crucial question for the NSS — the weighted and added together. A recent study of 50 Italian

rapid changes in Ireland at present may see some Settle'settlements found that negative environmental impacts

ments doubling in S'Z? while others contlnu_e to r_educe. and positive social/economic benefits were at some kind
The NSS covers a variety of regional types, including the of optimum with a population of 300,000-400,000.
Greater Dublin hinterland, and possible ‘gateway’ cities,

the North and South Midlands, the west coast, and the far
north. Each of these contains different problems and
prospects for settlement development. For instance, in
the tourism growth areas, settlements need to be plannedThis depends on whether local or global concerns are
for both in-season and off-season populations. thought to be more important. There is a degree of con-

sensus that today transport has the most far-reaching
The implication of this study is not necessarily that the environmental impacts and, at the scale of strategic plan-
whole population should live in larger cities, but that ning under the NSS, it is possibly the foremost issue.
there are a range of thresholds or viable critical masses Clearly though, planning for sustainability must consider
for environmental, social and economic infrastructure. much more than just transport.

10.2 Is there a single ‘biggest issue’ at the
top of the list?

Xii



Section 1 Literature review
1.1 Introduction

It could be argued that sustainable development isin dan-
ger of moving from a state of ambiguity to a cliché with-

out ever having passed through a stage of meaningfulness

or comprehensibility. The tenuous nature of the concept,
coupled with its increasing importance in international
and national policies, has led to a contentious political
battle for influence over our future, resulting in a wide va-
riety of definitions and interpretations. In the past decade,

impetus has been placed on the importance of sustainable

development in land-use planning, particularly given the
unprecedented increase in the human population. The in-

plied. Given the severity of human impacts on the envi-
ronment, the combination of the two concepts, according
to Thomas and Furuseth (1997), seems incomprehensi-
ble. However, sustainable development represents a
transformation in both the way society approaches
growth and the attendant stress that growth places on the
environment. Patterns of resource use are influenced by
each nation’s society, environment and economy. This
has resulted in different paradigms that are based on
‘weak’ and ‘strong’ sustainability principles. Pearce
(1989) classified sustainable development into four ma-

jor headings.

creasing scarcity of suitable landscape resources relative 1. Weak sustainability — only the aggregate of stocks

to demand worldwide, and the increasingly costly meas-

ures that must be taken to protect landscape resources, are

crucial considerations for settlement planning and man-
agement today (Wilkin, 1996). In particular, much atten-

tion has been paid to the question of whether the
arrangement of physical elements within a settlement,
and the intensity of its use, affect the capacity of settle-
ments to function in a sustainable way. This report aims
to investigate the political and cultural paradigm of sus-

tainable development within the context of settlement

size. It sets out the background to alternative ways of ac-
commodating development, drawing on past experienc-
es, and investigates the characteristics of existing and
new settlements.

1.2 The evolution of the sustainable

development paradigm

In the second decade since the publication of the World
Commission on Environment and Development (WCED)
report, Our Common Future (Bruntland Commission,
1987), sustainable development remains a concept intui-
tively understood by many but difficult to express in tan-
gible or operational terms (Lele, 1991). There has been
much scientific and political debate about an adequate
definition of the concept — not least for the reason that the
theory is based more on political compromises than on
new scientific achievements (Diedzal., 1992). Devel-
opment traditionally implies continued economic growth,
while sustainable implies that constraints must be ap-

and capital, regardless of their type, has to be held
constant for future generations; these forms of capital

are completely substitutable for each other. It is the

aggregate quantity that matters and there is consider-
able scope for substituting man-made wealth for nat-

ural environmental assets.

Sensible sustainability — no further decline is accept-
ed for known critical natural stocks, while for others
substitution between natural and man-made capital is
allowed for.

3. Strong sustainability — the overall stock of natural

capital should not be allowed to decline.

Absurdly strong sustainability — no substitution is
permitted between the various kinds of natural capital
stocks; each stock has to keep to at least its current
level.

Currently there are over 300 published definitions of sus-
tainable development, the products of diverse world-
views and competing vested interests (European
Environment Agency (EEA), 1997). However, the most
frequently cited version is that which emerged from the
United Nations Conference on Environment and Devel-
opment (UNCED): sustainable development is:

“devel opment which meets the needs of the present with-
out compromising the ability of future generations to
meet their own needs”.



R. Moles et al., 2000-LS—4.3—-M1

Thisdefinition, according to Kirkby et al. (1995), depicts and both tourism and the food industries are subject to a
the concept’s political coming of age and establishes the quality environment (Layde, 1998). Second, economic
content and structure of the present debate. It is based ongrowth must find a balance and harmony with environ-
an ethical imperative of equity within and between gen- mental protection. This involves using resources more ef-
erations and implies sustaining the natural life-support ficiently, and with less impact on the environment.
systems on the planet, while extending to all the opportu-

nity to improve their quality of life (Hediger, 2000). Fun- Ireland’s overall agenda for sustainable development
damentally, sustainable development addresses three Should take account of these considerations. Sustainable

major concerns: development affects all areas of policy and action, not
just the more pressing environmental issues. A systemat-
1. the need to arrest environmental degradation and ec- ic and comprehensive approach is required.Repert of
ological imbalance, the Joint Committee on Sustainable Devel opment (1997)
concluded that sustainable development policies will, in
the case of Ireland, lead to sustainable competitive advan-
tage in industries such as food production and tourism,
3. the need for equity in the quality of life among Where a green image can enhance job creation (Joint
present-day populations (Redclift, 1987). Committee on Sustainable Development, 1997).

2. the need to avoid impoverishment of future genera-
tions, and

The first official recognition of sustainable development 1.3 Land-use planning and human set-
in Ireland was in the 1990 Environment Action Pro- tlements — understanding the prob-
gramme (DoE, 1990). The aim of this programme was to lems

provide a comprehensive and systematic framework for

environmental protection in Ireland. In 1992, sustainable Globa human population growth presents compelling
development was included in the EPA Act as a guiding challenges for today’s planning professionals. Through-
principle for the agency’s operation (Scannell, 1995). outmost of human history, the growth of population, deg-
The National Development Plan (NDP), 1994-1999, radation of resources, restructuring of societies, and the
sought as a fundamental strategic consideration, the inte- development of new technologies have usually been so
gration of environmental and economic objectives in the slow as to be imperceptible during an individual lifespan
interests of sustainable development (Stationery Office, (Meadows and Randers, 1992). However, in the past two
1993). The environmental profile of the NDP was incor- centuries the global economy has shown exponential
porated into the agreed Community Support Framework growth, transforming the character of the planet and es-
for Ireland (CSF), 1994-1999, which identifies as a key pecially of human life (Mebratu, 1998). A European city
issue the need to reduce the pollution and destruction of of 1 million inhabitants consumes on average 11,500 t of
environmental media (Honohan, 1997). The Irish Gov- fossil fuels, 320,000 t of water and 2000 t of food per day
ernment, in its policy agreement for a ‘Government of (EEA, 1995). Sustainable development is an inter-gener-
Renewal’ (Stationery Office, 1994), committed itself to ~ ation concept but, by 2025, a generation ahead, the world
the preparation of a national sustainable development population will grow by over 2.5 billion people (see Fig.
strategy. The report, published in 1997, represented tre 1.1); 80% of this growth is expected to occur in urban ar-
first attempt to draw together a comprehensive and inte- eas (Varis and Somly6dy, 1997).

grated national agenda for sustainable development
(DOE, 1997) The world’s landscapes must provide an adequate quality

of life for a rapidly growing and increasingly demanding
A 1998 report by An Taisce, an environmental NGO, human population. As urban settlements expand and re-
considers that sustainable development rests on two basicsource demands and waste outputs exacerbate pressures
considerations. First, development must not deplete the on the natural environment, the ‘ecological footprint’ of
resource base. This is particularly crucial in Ireland be- cities is rapidly extending (Wackernagel and Rees,
cause international trade depends on our ‘green image’, 1996a,b). As population growth will be virtually synony-
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Figure 1.1. Rural and urban population by continent.

mous with urban growth in the coming decades, the focus
of efforts at sustainable development must be on urban
areas, as these are where economic activity will concen-
trate, most pollution will be generated and most natural
resources will be consumed (United Nations Centre for
Human Settlements, 1994). Human settlements are major
sites of environmental impact. They are not self-sustain-
ing systems as they require a complex set of importing
and exporting arrangements for people, food, goods and
waste products. Much evidence now pointsto theway in

which settlements function as nodes in a global ‘hyper-
grid’ — networks of motorways and airports for transport
of people and goods, and networks of satellites for move-
ment of information and capital. The scale of global ur-
banisation requires a radical modification of planning
policies on behalf of the natural environment. Bindé
(1998) stated that over the decades, urban settlements
have formed complex relationships with their environ-
ment, involving dependency, transformation and nega-
tion. The full implication of these links is not yet defined.

He argued that settlements will, in the future

“have to be designed as a new form of environment whose
very existence rests on the production, management and
consumption of very diverse natural resources and on a
rational use of space, that is to say, factors for which ur-
ban societies are still ill-prepared”.

International policy agreements have undoubtedly added
to the sustainability dilemma for planners. The Bruntland
report,Our Common Future, made specific mention of
the problems of cities and emphasised that environmental
problems can no longer be considered in isolation from
economic development (Bruntland Commission, 1987).
In 1991, DG XI of the European Commission published
a Green Paper on the Urban Environment which de-
scribed an initiative for a European city which would be
sustainable in environmental and socio—economic terms,
reducing the need to travel and maintaining the viability
of city enterprises (CEC, 1991). Thé&fth Environment
Action Programme Towards Sustainability (1993—-2000)
also stressed the role of local authorities (LAs) in a
number of key areas including spatial planning, econom-
ic development, infrastructure development, industrial
pollution, waste management and transport (CEC,
1997D). It represented a definite illustration of the move
towards integration, calling for priority to be givenite,

ter alia, sustainable management of natural resources, in-
tegrated pollution control and prevention of waste,
reduction in the consumption of non-renewable energy,
measures to improve environmental quality in urban are-
as and improved public health and safety. As one of its
objectives, Chapter 7 of Agenda 21 (endorsed at
UNCED, Rio de Janeiro in 1992) sought the integration
of sustainable development concerns into human settle-
ment planning and management. The discussion on sus-
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tainable development in relation to settlement size has
also gained greater official recognition. In 1993, the Ur-
ban Environment Expert Group, together with the Euro-
pean Commission, launched the Sustainable Cities
project to promote new ideas on European urban sustain-
ability and to foster the exchange of good practice.

The ‘Charter of European Cities and Towns Towards
Sustainability’ (CEMR, 1996) describes sustainable de-
velopment as helping cities and towns to base standards
of living on the carrying capacity of nature, while seeking
to achieve social justice, sustainable economies and envi-
ronmental sustainability. The term ‘sustainable cities’
and ‘sustainable human settlements’ were much in evi-
dence at the UN Conference on Human Settlements
(Habitat Il or the City Summit) held in Istanbul in 1996.
Habitat Il attracted unprecedented local government at-
tention and Ireland was one of the 200 countries repre-
sented at the conference. Habitat Il adopted a worldwide
plan of action, theProgramme for Habitat’, and a state-
ment on human settlements known as th&nbul Dec-
laration’ (Bindé, 1997). All government delegates
appeared to support the idea of sustainable human settle-
ments or sustainable urban development. However, ac-
cording to Satterthwaite (1997), this apparent unanimity
was misleading because there was no clear, agreed defi-
nition as to what the terms ‘sustainable cities’ and ‘sus-
tainable human settlements’ mean, in the sense that a
settlement is not only the buildings within an urban area,
but its travel hinterland, social identity, economic arena
and physical hinterland. Defining the urban environment
is equally difficult. According to a 1990 report from the
Organisation for Economic Co-operation and Develop-
ment (OECD, 1990)

“the narrowest interpretation of the city is one that is
concerned primarily with the appearance of urban places
and embraces building design, conservation, townscape
and planning”.

Distinct development trajectories in different countries
suggest that no single strategy, however sustainable, will
apply equally in all countries (Alberti and Susskind,

lower levels than cities in the developed countries
(Boyden, 1992). However, from the perspective of envi-
ronmental health, cities in the developed countries per-
form better than cities in the developing countries, as
proven by the much lower levels of environmental haz-
ards resulting in illness and injury (World Health Organ-

isation (WHO), 1996). In general, the developed

countries, with 25% of the world population and 75% of

resource consumption, have an ecological footprint six
times greater than the developing countries (Mega,
2000).

1.4  Spatial planning in the EU — recent

developments

In its promotion of social and economic cohesion within
the Community, the European Union (EU) has invested
considerable funds, with important spatial planning im-
plicationsfor the relevant national, regional and local au-
thorities. The impact of the EU has been felt in both the
organisation of spatial planning systems (including the
introduction of new instruments) and in the policies that
the systems pursue. The EU has had direct influence on
Member States through (CEC, 1997a):

1. legidation, especially Directives on environmental

matters;

2. policy, on matterswith aspatial dimension such asthe
Trans-European Networks and the reform of the

Common Agricultural Policy (CAP);

3. policy formulation and implementation, notably co-

hesion policy supported by the Structural Funds.

The EU hashad adirect effect by raising awareness of the
importance of transnational and cross-border issues. EU
environmental law is the most important factor influenc-
ing spatial planning in Member States. The importance of
co-operation between levels of administration within the
EU isreflected in:

1. Europe 2000: a report intended to provide informa-
tion on trends in the spatial development of EU terri-
tory and ‘a framework for cooperation’ (CEC, 1991);

1996). From the perspective of average levels of resource 2.
use, waste generation and production of greenhouse gas-
es, most cities in the developing countries have much

Europe 2000+: a report that presented the findings of
the transnational studies together with policy options
(CEC, 1994).
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The sustainable development paradigm is not only be- The main political aims are:
coming amajor factor for the formulation and implemen-
tation of planning policy, but also for theinstruments and
procedures of planning. In some countries, such as Den-

mark, the UK and Ireland, environmental assessment has 2. parity of access to infrastructure and knowledge, and
been introduced as an amendment or an addition to spa-

1. a more balanced and polycentric system of cities and
a new urban-rural relationship,

3. prudent management and development of natural and
cultural heritage.

tial planning law. Environmental Assessment as a plan-
ning tool will be considered in greater depth in Section

182 These aims are echoed in the Irish NDPs, particularly the
most recent NDP 2000—-2006, and these are addressed in

Continuing urban problems, such as infrastructural defi- Section 1.5.1

ciencies, unemployment, management of natural resourc-

es and poor quality of life, have been linked to poor 1.5  Spatial planning in Ireland — a review

spatial planning (Cohesion Report, 1996). Some attempts of legislation

have been made to address these problems through com-
pensatory attempts to protect the environment or infra-
structural investments. One of the major disadvantages
associated with incentives such as the Structural and Co-

Urban planning in Ireland operates within the local gov-
ernment system and has long been subservient to central
government (Roche, 1982). Physical planning, as carried

out under the Local Government (Planning and Develop-
ment) Acts 1963-1998, is primarily a matter for LAs.
Planning control legislation has been in operation since
the enactment of the Town and Regional Planning Act,
1934, and the Town and Regional Planning (Amend-
ment) Act, 1939. It was not until the passing of the Local
Government (Planning and Development) Act, 1963, that
a comprehensive scheme of planning control was estab-
Objective 1 funding has played a part in the decision to lished. LAs are required, under Section 19 (3) of the Act,
prepare a national spatial planning framework. The Na- to indicate objectives in their development plans for their
tional Development Plan (1994-1999) covers the same own proposed developments. Development is defined
funding period as the Structural Fund programme. In ad- ynder section 3(1) of the 1963 Act as:

dition, the establishment of eight regional authorities in

hesion Fundsisthe tendency to encourage some Member
States to pursue fund-driven devel opments as opposed to
objective-led developments. This often leads to negative
impacts on natural resources, distortions in settlement
patterns and/or land speculation (Bradley, 1998). One ex-
ample of aclear relationship between the spatial planning
system and EU funding programmes is Ireland, where

“the carrying out of any works, on, inor under land or the
making of any material change in the use of any struc-
tures or other land”.

Ireland partly arises from the requirement for the review
of structural fund spending. The regional authorities have
been asked by central Government to prepare strategic re-

gional plans for the next round of EU funding. The task The 1963 Act obliged each LA to prepare a development
will bring into focus the potential role of the regional au- plan in not more than 3 years. With the exception of ‘ex-
thorities in the regional planning process, as distinct from empted developments’, permission was now necessary
the implementation of centrally determined policy for every form of development. However, this new legis-
(Layde, 1998). In the post-1999 period, the European |ation had a major defect (Hogan and Morgan, 1986). The
Spatial Development Perspective (ESDP) is planning to designated power vested in the Minister for Local Gov-
integrate spatial planning criteria into any future funds al- ernment was capable of being exercised in accordance
location process. The main principles of the ESDP are to with local and political pressures. The Local Government
achieve sustainable and balanced development of EU ter- (Planning and Development) Act 1976 sought to remedy
ritory so that spatial planning and development can con- this problem. The appellate functions of the Minister
tribute to the goal of environmental and socio—economic were transferred to a body, a Planning Appeals Board
cohesion. (An Bord Pleanala). The Local Government (Planning
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and Development) Act, 1983, establishes the procedure
governing the appointment of the chairman and members

of An Bord Pleanala. The 1983 Act aims to increase the
impartiality of the Bord and reduce political interference

for the preservation of listed buildings in their develop-
ment plans, and the inability of planning authorities to
prevent the destruction of listed buildings by owners who
fail to maintain their property (Grist, 1998).

(Keane, 1982). The planning authority is bound by terms
of the development plan and the manager cannot grant a
permission that materially contravenes the development According to McDonald (1994), what has happened in
plan. Only An Bord Pleanala can grant a permission that |rejand is not so much urbanisation as a seemingly relent-
materially contravenes the development plan and Section |ggg process of sub-urbanisation, expressed as vast low-

15.1 Urban development in Ireland

39(g) of the 1976 Act allows a planning authority to ma-
terially contravene the development plan in certain spec-
ified circumstances.

LAs are responsible for the control of land use in their
functional areas and they have a wide range of functions

relating to sewage, water supplies, waste disposal and the

density housing estates on the periphery of cities and
towns, or even more significantly as a ‘bungalow blitz’ in
the countryside. For example, in the mid-1920s, Dublin’s
inner city housed 250,000 people, two-thirds of the total
for the entire city. However, over the last 30 years, it has
been reduced to 73,000. Recent trends towards less inten-
sive urban development have increased the use of private

suppression of statutory nuisances. They have power t0 yansnort which in turn leads to increased energy usage,

grant or refuse planning permission under the Local Gov-
ernment (Planning and Development) Act, 1963, the Lo-
cal Government (Water Pollution) Act, 1977, and the Air

Pollution Act, 1987.

The Local Government (Planning and Development)
Acts 1963-1998 confer planning authorities with the
power to include in their development plans objectives
for the preservation of buildings of artistic, architectural
or historical interest. The preservation of architectural
heritage is an important planning consideration and thus
may be considered by the planning authority in judging a
planning application, even in respect of a building that is
not specifically identified in the plan for preservation.
Legal protection for buildings of architectural interest is
also contained in the National Monuments Act 1930 and
1994. However, in a 1996 report, the Working Group on
Strengthening the Protection of the Architectural Herit-
age called for drastic changes to the legislation governing
the protection of listed buildings (Simons, 1996). In May
1998, the repor&rengthening the Protection of the Ar-
chitectural Heritage was jointly launched by the Minister
for Arts, Heritage and the Gaeltacht and the Minister for
the Environment (Stationery Office, 1999). From 1999
onwards, it is intended to provide £5 millicg6(35 mil-
lion)Jannum between grant-aid for protected buildings
and the employment of appropriate conservation experts.
Defects in the previous system include the fact that plan-
ning authorities could choose not to include objectives

emissions of air pollutants and reduced effectiveness of
public transport infrastructure (DoE, 1997). Consequent-
ly, agricultural land surrounding cities and towns, and
green spaces within them, are coming under increasing
pressure. Although ‘sustainable development’ is the buz-
zword for the 21st Century, there is little evidence that
national governments have fully come to terms with what
it entails in an urban context. In Ireland, existing towns
and cities expanded in relation to population growth and
in this process of urban growth, new settlements and new
towns were the exception rather than the rule. Few of Ire-
land’s towns or villages were established in this century,
with the main exceptions being:

=

the villages established by Bord na Ména for peat in-
dustry workers, for example, Rochfortbridge;

n

Shannon, a town planned for 25,000 people adjacent
to Shannon International Airport, Shannon Industrial
Estate and the Customs Free Zone;

3. ‘new towns’ to accommodate the expected growth of
the Dublin agglomeration from the 1960s onwards
(Bannon and O’Neill, 1991).

In addition to the aggregate urban population (those in ur-
ban clusters of 1500 or more), many Irish people reside in
smaller settlements as well as in the open countryside,
from where they commute to urban centres for work
(Bannon, 1983). The DoE repdtstainable Develop-
ment — Strategy for Irelan(l997) states that priority is



Methodologies for the estimation of sustainable settlement size

to be aimed at promoting higher residential densities in The inclusion of housing in the NDP 2000-2006 for the
proximity to town centres and public transport modes, in first time reflects national government commitment to
consultation with LAs, architectural and planning profes- address the issue of infrastructural deficit in the size of
sions and the house-building industry (DoE, 1997). national housing stock in relation to expanding housing

requirements and growing population size (NRA, 2000).
In April 1998, a consultants’ report concluded that Irish  The introduction of the Planning and Development Bill
residential densities are low by comparison to those in 1999 was aimed at revising and extending the Local Gov-
mainland Europe and that most residential developments ernment (Planning and Development) Acts 1963-1998
in the past 20 years were in the form of back-to-back de- by updating and modernising planning legislation. The
tached or semi-detached dwellings (Peter Bacon and As- proposed legislation deals with the provision of social or
sociates, 1999). The report recommended that the affordable housing, including the provision that up to
Minister for the Environment and Local Government 20% of all land to be developed can be transferred to the
should, by the powers vested in him under Section 7 of LA for its housing requirements, and that this is to be
the Planning and Development Act 1982, direct planning transferred at a market price value that the lands would
and development issues as he considers necessary, in orhave obtained prior to rezoning for residential purposes
der to adopt a more proactive approach towards increas- (Oakes, 2000).
ing the density of developments, which would ultimately
contribute to the principles of sustainable development 1.5.2 Road developmentsand planning
(MacCabe, 2000). With renewed emphasis on high-den-
sity housing in Ireland, green spaces within legally de- A county or urban district council or a borough corpora-
fined areas are falling under increasing pressure. As tion, each of which is a road authority, has the power to
illustrated in Fig. 1.2, Limerick and Cork have the high- acquire land to make new roads, and may declare a road
est percentage of green space, with 20% and 15%, respec-a public road if they are satisfied that it is of general pub-
tively (EPA, 2000). Boundary issues, access to lic utility (Roche, 1982). Under Section 4 of the Roads
countryside and amenities, as well as housing density, Act 1993, LAs are exempt from obtaining planning per-
differ between and within settlements and affect the sig- mission for the construction or maintenance of any roads.
nificance of the relative amount of green space. This is The National Roads Authority (NRA) was formally es-
discussed further in Section 1.5. tablished as an independent statutory body under the

25

20 A

Jllllllll

[N
a1
I

Percentage
[
o
L

n
IS

Dubl
Cork
Limerick
Galway
Waterford
Sligo
Tralee
Dundalk

Enn
Carlow

Figure 1.2. Green spacein selected Irish citiesand towns.
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Roads Act, 1993, with effect from 1 January 1994. The under the Act. Under the 1989 Regulations, an EIA is
Authority’s primary responsibility, under the Roads Act mandatory for projects listed in Annex I, including the
1993, is to secure the provision of a safe and efficient net- construction of motorways and express roads. Annex Il
work of national roads. Consequently, it has overall re- projects are subject to EIAs when member states require
sponsibility for planning and supervision of construction the construction of roads (Galligan, 1996). The NDP
and maintenance works on these roads. The NRA is also 2000—2006 must, as part of the objective to develop an in-
exempt from obtaining planning permission for any tegrated transport programme, improve internal road
works carried out on the construction or maintenance of transport infrastructure between and within regions and
a national road. Roads are the primary means of transport contribute to sustainable transport policies, facilitating
in Ireland, accounting for 96% of passenger traffic and continued economic growth and regional development
90% of freight transport. The national primary road net- while ensuring a high level of environmental protection.
work has an overall length of 2749 km, secondary roads

have a total length of 2694 km, and regional and local 1.5.3 Wastewater and solid waste management

roads have a total length of 90,300 km (NRA, 2000). Al-

though demand for road space is always likely to exceed County councils and borough corporations are the prima-
capacity, there is growing interest in shifting from the in- ry agencies concerned with the management of water re-
ertia of addressing transport problems by building new sources for all purposes. They are responsible for the
roads and increasing the use of cars (Ravetz, 2000; O'Re-licensing of industrial and other discharges to water, with
gan and Moles, 1997). However, Section 50 of the Roads the more complex activities now being licensed by the
Act obliges a road authority to prepare an Environmental EPA. They are also responsible for the preparation of wa-
Impact Statement (EIS) of any road development consist- ter quality management plans for river catchments, estu-
ing of the construction of a motorway or busway and any aries and other water bodies. Most major water services
prescribed type of road development consisting of the schemes are now co-financed by the EU Cohesion Fund,
construction or improvement of a proposed public road which is administered on a project basis (Reorganisation
(Scannell, 1995). Section 22 of the Roads Act obliges the Commission, 1996).

NRA to make recommendations to planning authorities

with regards to the development plan of that authority. Ireland is relatively fortunate in having an abundant sup-
When either improving or constructing a road, the NRA ply of water resources. However, regular surveys of river
must consider the characteristics of the area in which the quality carried out since the 1970s indicate a steady in-
road is to be situated and the effects that the road devel-crease in the number of slightly to moderately polluted
opment will have on the environment of the area con- rivers, mainly as a result of the increased intensification
cerned (Maguiret al., 1999). The NRA has developed a  of agriculture (McClean, 1998). Eutrophication of inland
strong working relationship with LAs and generally waters is now widespread, and the most recent water
avails of their services to design projects and to carry out quality review noted a continuing deterioration. For these
road construction and maintenance worksttp(// reasons it is perhaps Ireland’s most serious environmen-
www.nra.i§. The situation reflects the statutory obliga- tal pollution problem (EPA, 2000). Dealing with it will
tion on the Authority to have these functions undertaken require the effective implementation of the Local Gov-
as far as possible on its behalf by the relevant LA. The ernment (Water Quality Standards for Phosphorus) Reg-
Authority may, however, become directly involved ulations 1998, with significant reductions needed in the
where it considers that this would be more advantageous major sources of phosphorus noted above. Article 4 of the
for convenience, expediency, effectiveness or cost rea- Regulations provides that a local authority shall take the
sons. The obligation of the Roads Act on road authorities necessary steps in discharge of its functions under the
to prepare EISs for certain road developments provides 1977 Act, and that the EPA shall take such steps as may
that the European Communities (Environmental Impact be appropriate under the 1992 Act to ensure compliance
Assessment — EIA) Regulations 1989 do not apply to pro- with the water quality standards described in Article 3 of
posed road developments for which an EIS is required these Regulations (Oakes, 1998).
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Waste management is continually growing as one of the
most pressing problems of 21st Century society. It had
been argued that Ireland’s failure to develop an effective

waste management strategy was reflected in a low level

(a) economic and social cohesion;

(b) conservation of natural resources and cultural herit-
age;

of environmental awareness and was also a consequencec) more balanced competitiveness of the European terri-

of a low population density, in contrast to The Nether-

lands, for example, where waste management strategies

tory;

have been developing since the 1970s and the level of en-(d) polycentric spatial development and a new urban-ru-

vironmental awareness (and population density) is one of

the highest in the world (Colleran, 1994). LAs, under Ar-
ticle 4(1) of the EC (Toxic and Dangerous) Waste Regu-
lations, 1982, are required to develop plans indicating

suitable disposal sites for toxic and dangerous wastes.

Sites should be suitable for the 27 different kinds of waste
identified within the EC Directive 78/319/EEC on toxic
and dangerous wastes. However, the EPA Act 1992
transferred many of these functions to the EPA, which is
now responsible for the licensing and regulation of all
significant waste disposal activities, including landfills,
and the preparation and periodic updating of a national
hazardous waste plan for implementation by other bod-
ies.

1.6  The Irish National Spatial Strategy

In order to meet the elements of the Government’s Re-
gional Development Policy and to achieve balanced and

ral relationship;
(e) parity of access to infrastructure and knowledge.

In its attempt to define and describe the dynamics and
systems of cities and towns, the DoE refjowt [rish Ur-

ban System and its Dynamics, published in December
2000, explores the economic and social functions of ur-
ban settlements of different sizes. It also attempts to de-
fine the urban fields of cities and towns with a population
in excess of 5000 in terms of employment, retailing, edu-
cation, health, cultural, social and public administration.
In relation to the distribution and hierarchy of urban set-
tlements, the report concludes that Dublin is the undis-
puted dominant urban centre in the country. Ireland,
therefore, has an urban structure with a strong primate
city with almost two-thirds of the national population re-
siding there. There is a good size distribution of urban
centres with a population less than 40,000. These centres
are geographically spread throughout the country, with a

sustainable regional development, the Government has bias towards the East and South-East for larger towns.

mandated the Department of the Environment and Local
Government (DoE) to prepare a National Spatial Strategy
(NSS), which will provide a detailed blueprint for long-
term spatial development in Ireland. Essentially the NSS
will (National Spatial Strategy, 2000):

(a) identify broad spatial development patterns for areas,
and set down policies in relation to the location of
new residential developments, industrial develop-
ment, rural developments, tourism and heritage, and

(b) develop and present a dynamic conception of the Irish
urban system, together with its links to rural areas,
which recognises the interdependent relationship be-
tween environment, economy and society.

The NSS will draw upon the ESDP, published in May
1999, and will integrate the European policy objectives,
including:

Urban centres in these regions are also relatively well de-
veloped and show a notably higher density than in other
parts of the country. The urban structure of Northern Ire-
land is characterised by a greater density of centres and
larger urban settlements than the Republic. The distribu-
tion of urban centres is influenced by topography, whilst
the road network reflects the distribution of urban cen-
tres. The DoE report ofrish Rural Sructures and
Gaeltacht Areasaims to develop a typology of rural areas
in Ireland and their main characteristics, using demo-
graphic, economic and geographical data. The report also
examines trends within rural areas, the urban and rural re-
lationship, and the role of infrastructure in rural area per-
formance. In examining the relationship between urban
and rural areas, the aim was to systematically establish
the extent to which economic performance differs ac-
cording to the location of rural areas. There is evidence
‘on the ground’ that recent economic activity is related to
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the quality of infrastructure. Some of the main conclu- profound challenges in terms of arriving at a settlement
sions include that rural areas situated ‘far away’ from a structure that is sustainable. Chapter 14 of the Irish na-
major urban centre recorded significantly lower employ- tional sustainable development strategy recognises that
ment rates than those situated ‘close’ to large urban cen- efficiency in the use of transport, energy and natural re-
tres. The size of the rural area was significant in sources may be encouraged through the careful location
determining the level of economic performance. Small of residential, commercial and industrial development,
rural areas performed significantly worse, regardless of and it controls the shape, structure and size of settle-
whether they were close to or far away from a city, than ments. New developments must be accommodated in an
medium and large sized rural areas. The locations of environmentally sustainable way. In terms of new hous-
ports, airports, telecoms and third-level institutions, for ing developments, the policy imperatives for the strategy
example, help to explain the concentration of much eco- are clear. Unless housing development in rural areas is
nomic activity in urban areas. In relation to parity of ac- associated with the needs of the rural community in occu-
cess to infrastructure, areas that are predominantly rural pational or similar terms, then the energy needs, land-
in character may have a relatively high level of transport scape, transportation and environmental impacts of
infrastructure by virtue of their location with respect to dispersed settlement patterns render these contrary to the
Dublin. The study also shows that where exactly a person principle of sustainable development. The strategy also
lives within a largely rural area is critical in determining refers to the powers of the planning authorities to distin-
whether that person has above- or below-average accessguish between persons in terms of a decision to grant
to transport infrastructure. Rural areas close to national planning permission for a rural house (DoE, 1997). The
roads perform better than rural areas away from national publicationEnsuring the Future — A Strategy for Rural
roads. The report also reveals that rural areas that are Development in Irelanegtated that a key aim of Govern-
close to national roads will generally also be close to ur- ment policy isto maintain therura population, not exclu-
ban centres and that economic spillover from urban cen- sively in terms of numbers but also in terms of balanced
tres is channelled out to rural areas along the route of spatia distribution (Dept. of Agriculture & Food, 1999).
major roads.

Theissue of socia infrastructure is addressed in the NSS
In terms of future settlement planning, the DoE Paper 13 Study No. 15, with particular reference to Education,
on Rural and Urban Roles attempts to gain a clearer un- Medical and General Social Services, including Social
derstanding of the close relationship between ‘urban’ and Support (Child Care Facilities), Security and Safety
‘rural’. In relation to rural house-building patterns, the (Gardai, Fire Services, Court Services), Cultural and
trends show that all rural areas show markedly increased Recreational Facilities (Library, Theatres, Museums,
levels of residential development. The proportion of rural Arts Centres, Cinemas). Demand for education places
housing completions as a fraction of all completions rises has dropped between 1996 and 2000, and this demand is
as one moves further from the main urban areas. Cavan, expected to either stabilise or increase between now and
Longford, Monaghan, Offaly, Roscommon, Limerick 2011. Early and unqualified school leaving is concentrat-
and Tipperary (SR) have been showing an increased pro- ed in areas of social exclusion mainly in larger urban ar-
portion of rural to total house building. Donegal, Galway, eas. Investment in third-level education has increased
Laois, Leitrim, Sligo, Westmeath, Cork, Tipperary (NR) substantially over the years. This is reflected in higher
and Waterford have shown a decreased proportionality participation rates of the Age Specific Cohort, which has
but an aggregate increase in rural house building. Meath, increased from 20% in 1980 to 43% in 1998. Of the 33
Kildare and Wicklow all indicate a large increase in rural State-aided institutions, 25 are located in the South and
house building. The applications for rural housing in East region, with the remaining eight located in the Bor-
counties Mayo, Sligo, Kerry and Wexford consistently der, Midlands and West (BMW) region. Fourteen of the
outperform the total number of applications for individu- institutions in the South and East region are located in
al houses. It is becoming increasingly evident that the Dublin. In terms of migration patterns, 46.6% of students
level of rural housing completions in Ireland is presenting from the BMW region migrate to the South and East,

10
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while only 7.3% of students from the South and East mi-
grateto the BMW region. Interms of policy implications,
locational choices will have to be to be made in order to
facilitate a more even distribution of third-level institu-
tions. With the expected growth in population and the
concomitant demand for more third-level places, serious
thought must be given to the implications of locating
these ingtitutions in and around Dublin.

In terms of medical issues, there are 59 acute and 38 dis-
trict/community hospitals in the country. All parts of the
country appear to be within 40 km of an acute or district
hospital. The areas of the country that are beyond 30 km
from an acute hospital are limited to the South-West,
West and North-West, with a significant concentration of
acute hospitalswithin the Dublin region. The distribution
of specialist medical services should be reviewed as part
of regional development policy and should haveregard to
imbalance in the distribution of private hospitals/clinics,
which are less controlled by policy instruments. In rela
tion to socia infrastructure, a structured approach to in-
vestment is needed to support the sustainable
development strategy.

16.1 Gateways as a strategic consideration for
the National Spatial Strategy

The aims of the ESDP (Section 1.3) are echoed in the

Irish NDPs, particularly the most recent, 2000—2006. Ac-

cording to Van der Kamp (1996), the Plans meet many of
the textbook criteria of planning strategies, not exclusive-
ly in terms of physical planning but also in terms of eco-

nomic and social development. The first NDP (1989-

1993) included proposals on roads, airports, sanitary
service projects, waste disposal facilities and tourism

amenities. The second NDP (1993-1999) outlined areas
where action is needed to strengthen the productive ca-

also sets out coherent development strategies in the key
areas of infrastructural development, education and train-
ing, the productive sector and the promotion of social in-
(Stationery Office, 1999). Key national
objectives underpinning the latest NDP include:

clusion

1. continuing sustainable national economic and em-
ployment growth,

2. consolidating and improving Ireland’s international
competitiveness,

3. fostering balanced regional development, and
4. promoting social inclusion.

A key aim of the Government’'s Regional Development

Policy is to accommodate the development of existing
Gateways such as Dublin (national Gateway) and Limer-
ick, Cork, Galway and Waterford (regional Gateways). A

fundamental policy consideration is the development of a
limited number of strategically placed centres that are
currently (2001) displaying characteristics to:

1. achieve strong and sustainable economic growth driv-
en by the interplay between location and market forc-
es, and

2. promote such growth within their zones of influence.

The NDP 2000-2006, as a fundamental consideration,
identifies the importance of Gateways as

“centres which have a strategic location, relative to the
surrounding territory, possess good social and economic
infrastructure and support services and have the poten-
tial to open up their zones of influence to further develop-
ment by providing transport links with contiguous
ZOones'.

This does not mean that development will be confined to

pacity of the economy. The Plan was built on the success these locations and their immediate hinterlands. The

of the Community Support Framework (CSF) 1989-
1993, and target objectives included the development of
the growth potential of the economy in agriculture, indus-
try, forestry and tourism. Impetus was placed on infra-
structural investment in order to improve the capacity and
competitiveness of the economy (Stationery Office,
1993). The latest NDP (2000-2006) follows the same ob-
jectives of achieving sustainable economic growth but
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Gateway approach will accommodate the creation of a
critical mass to spur growth in the designated areas and in
their wider zones of influence. At present, the Govern-

ment endorses the view of the Economic and Social Re-
search Institute (ESRI) that the designation of a

secondary tier of Gateways demands further in-depth
study in the context of developing an NSS for Ireland as

a whole.
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1.7 The importance of greenbelts and

corridors in settlement planning —
the case of Dublin

Habitat loss associated with land use for human settle-
ments and activities poses perhaps the most severe threat

to global biodiversity. The conversion of landscapes for
human activities results in widespread changes in land-
scape spatial structure, such as decreases in landscape
heterogeneity and increases in habitat loss and isolation
(Soulé, 1991; Noss, 1993). This is referred to as ‘habitat
fragmentation’ (Wilcox and Murphy, 1985) and has in-
creased dramatically over the last century (Groom and

services, and the construction and completion of a sewer
for Blanchardstown was not expected until 1983 (Dublin
County Council (1967-1991)). According to Bannon and
O’Neill (1991), the Myles Wright report envisaged clear
and pristine green belts surrounding each of the ‘western
towns'. Instead, they developed as a jumble due to rezon-
ing and material contraventions of the development
plans. Estates such as Bawnogue in Clondalkin have
small identifiable green spaces of high amenity value and
accessible to all residents. However, most estates in this
town unit lack proper planning and landscaping and are
surrounded by areas of ‘green desert’ which do little to
improve amenities and serve only to isolate individual es-

Schumaker, 1993). Increasingly, planners are becoming tates. The same too can be said for Blanchardstown

involved in projects aimed at conserving or enhancing bi- \yhere low-density housing estates are surrounded by

odiversity by proposing design solutions and land con- |arge areas of vast open land. These ‘green deserts’ are
version scenarios that produce desirable ecological often bisected by road developments, which even further

consequences and a more ‘sustainable landscape’ (Form-reduces their amenity value. Figure 1.3 gives an indica-

an and Collinge, 1996). A conceptual consensus is rapid- tion of the extent and impact of urbanisation in Dublin.

ly emerging that future landscapes be spatially structured Between 1956 and 1998, the area of residential urban fab-
by a ‘patch and corridor’ spatial concept, which includes  ric has almost doubled, while the area used for road infra-

corridors and stepping stones to connect isolated patchesstructure has increased by a factor of 10. Forests and
and thus help to counter the effects of fragmentation (For- agricultural areas during that time have been reduced by

man and Gordon, 1986). The attempt to recreate this ex-
perience at the settlement level represented the origin of
the ‘parkway’, ‘open space system’ and ‘greenway’ con-
cepts (Turner, 1992). To preserve existing open space, ef-
forts should be made to preserve the non-city
characteristics of new settlements. This can be achieved
by creating open space corridors between urban develop-
ing zones (Antrop, 2000). In the 1940s, Dublin experi-
mented with the concepts of greenbelts and satellite
towns; however, nothing substantial came from the pro-
posals. These proposals for ‘new towns’ were based on
the findings of the Myles Wright Advisory Report 1967,
which predicted that the population of Dublin would rise
by about 300,000 between 1961 and 1985 and that 8000
ha of additional development land would be needed for
major urban developments in metropolitan Dublin up to
1985 (Myles Wright and Partners, 1967). The 1972 and
1983 County Development Plans introduced the idea of
simultaneously developing three ‘western towns’ or
‘town units’ that, between, them would accommodate
336,000 people, Blanchardstown (100,000), Clondalkin/
Lucan (100,000), and Tallaght (136,000). The major con-
straint on development was the availability of sanitary
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15%.

Despite the many shortcomings associated with the de-
velopment of these satellite towns, the authors made sev-
eral recommendations for future planning, including the
following.

1. Special development legislation to assist with the ac-
quisition of land and the co-ordination of develop-
ment.

2. 'Hands-on Approach’ given that Tallaght is now larg-
er than Limerick, and Blanchardstown is the size of
Waterford. There is no significant local authority
presence or dedicated planning team. Were these
towns to achieve the population of 100,000 or more,
as set out in the Draft Development Plan Review, they
would be larger than many counties in Ireland, includ-
ing Clare and Kilkenny. Yet none of these towns exist
in political terms as they have no local authority ded-

icated to their development.

A Conservation Policy, which in the face of large-
scale developments could build upon the resources of
the three new towns, having regard for everything —
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1956 1998

Dublin Land Use 1956-1998

M Forest [O'Wetlands
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Figure 1.3. Urbanisation in Dublin — land-use changes 1956-1998.

natural amenities, parks, trees, hedgerows and the 2. to facilitate maximum participation in the planning
heritage of villages and small settlements. process;

4. A Statutory Regional Plan to tackle the issue of phas- 3. to ensure that the principle of sustainable develop-
ing. This may have provided aframework to limit de- ment is at the centre of the planning process.

velopment on the ‘greenbelts’, restrain material

conventions and consolidate development. When the process is complete, the Minister plans to hold

a national convention to debate any issues that arise out
5. A Regional Transport Plan, which in the case of the of the process, to accord with the principles of public par-
three ‘new towns’ would develop an integrated poli- ticipation as enunciated in Agenda 21.
¢y, having due regard to the needs of residents, forms

of public transport required and means of securing in- 1.8 Settlement size and sustainable
vestment in transport infrastructure. development

Given the scale of growth around Dublin, the Minister for  An examination of the social, economic, political, and ec-
the Environment, Mr Noel Dempsey, proposed the devel- ological processes involved in urban growth will be re-
opment of Strategic Planning Guidelines to assess how quired in order for cities to move towards a more
best to pursue sustainable development in the Greater sustainable pathway. As cited in the EC Expert Group on
Dublin areas. A process of updating and consolidating the Environment report (1998):

existing planning laws is currently (2001) under way, in
addition to a complete review of planning legislation.
This aims of this review are (Dempsey, 1998):

“the sustainability agenda places new emphasis on the

interrelationships between the physical environment and

the human and economic systems, acknowledging that

1. to ensure the planned and orderly development of all thereisa capacity beyond which the environment cannot
areas; sustain these activity levels’'.

13
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Inreality, viewing thelocality asaplace entailsaconcep- ‘post-industrial suburbs’ and ‘sustainable cities’. ldp.
tual shift to a set of processes and governance structures cit.) also states that, despite the array of jargon, ‘sustain-
that operate at sub-national spatial scales, and it is this able settlements’ or ‘eco-cities’ represent an ethical goal

concept of locality — as a node within multiple networks and a direction for community planning and development
— that needs to be considered in moving towards sustain- — not simply a marketing slogan. The outcome of much
able development (National Science Foundation, 2000). research into settlement planning has been an advocacy
of the high density, mixed-use settlement commonly
known as the ‘compact city’ and this form has increasing-
ly been translated into land-use policy in England and
across the rest of Europe (Williams, 1999c). A key as-
sumption here is that such changes in the urban fabric
would reduce the need to travel long distances while sup-
porting an extensive and viable public transport system,
encouraging people to travel less by private transport,
thus reducing energy consumption (Haughton, 1997). Ur-
ban transport infrastructures are the most important cause
of the ecological fragmentation of landscapes (Antrop,
2000).

While the intensity and implications of ‘internationalis-
ing’ processes remain open to debate, it is evident that
modern economic, social, cultural, and ecological prob-
lems all have global dimensions, in that developments
occurring in one locality will tend to have implications
for other places. Integration of the world economy in this
way has been referred to as ‘global localisation’. Bennett
(1997) claimed that such changes ensure that:

1. achange in one part of the economic system diffuses
to affect every area extremely quickly;

2. the scope for ‘protectionism’ or the existence of ‘na-
tional’ or ‘local’ markets by government and admin-  The term ‘settlement size’ is as equally ill defined as sus-
istrative process is diminishing; tainable development, because there is no absolute defi-

. . N _ _ nition that is satisfactory in all cases. What constitutes a
3. thereis a growing need for local conditions (including ‘settlement’ varies between nations, with smaller thresh-

administrative systems) to be orientated towards a . . .
olds in countries of smaller size. It can also vary accord-

greater economic emphasis that can ensure continued. . .
) ing to the settlement context of an area since, in many
economic growth; and

cases, a small town close to a large conurbation will func-

4. there is intense downward pressure on unit costs and tionally be part of the city, whereas a similar sized town
profitability of industry, which has also to be reflected in a largely rural area may well be a small market town

in the burdens placed by public administration on (Haughton and Hunter, 1994). In other words, settlement
business and people if their economies are to com- ynits are linked to the ‘micro-scale’ of their internal struc-

pete. ture and the ‘macro-scale’ of the urban and regional con-
text. In a UK study (Breheny and Rockwood, 1993), a

The spatial dimension of environmental sustainability _ _
new settlement is defined as:

and sustainable development has been largely neglected
by environmental and ecological economists alike (Cos-
tanza and Patten, 1995). A major element of the sustain-
ability debate focuses on whether settlements can be
made sustainable. It has been established that a major
strategic factor determining sustainability is urban form,
i.e. the shape, size and density of settlement patterns
(Breheny and Rockwood, 1993). Roseland (1997) argues It is becoming increasingly evident that human settle-
that practitioners or planners who turn to the sustainable ments are an intrinsic component of nature in that their
development paradigm for direction have found much in- actions affect both the biotic and abiotic environments
spiration but little guidance. Efforts have been made to and that they in turn are affected by everything that
define the concept of ‘sustainable settlement’ and the ter- shapes those environments. They are complex systems of
minology includes everything from ‘neo-traditional town inter-related and inter-connected human needs and activ-
planning’ and ‘pedestrian pockets’ to ‘reurbanisation’, ities. Settlements should be viewed as dynamic and com-

“a free-standing settlement, promoted by private and/or
public sector interests, where the completed new devel-
opment — of whatever size — constitutes 50% or more of
the total size of settlement, measured in terms of popula-
tion or dwellings.
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plex entities resident in a wider ecosystem. The main
environmental problems and economic costs of settle-
ments are related to the growth of inputs such as energy
and material s and managing the increased outputs such as
waste and air pollutants. Newman (1999) defined the
goal of sustainability in a settlement as areduction in the
use of natural resources and production of waste while si-
multaneously improving itslivability, so that it will avoid

systems and evolve so that reduced energy and material
inputs from the natural environment are needed to oper-
ate the system, and smaller amounts of waste are re-de-
posited into the natural environment (Pento, 1999). In
many cases, an environmental ‘bad’ can be exported from
one medium to another or from one stage in a product’s
life cycle to another, e.g. from landfills to de-inking
sludges in the case of paper life cycles and paper recy-

compromising the natural capacities of thelocal, regional
and global ecosystems. This is shown in Fig. 1.4 as the
‘Extended Metabolism Model of Human Settlements’.
The model shows that the physical and biological proc-
esses of converting resources into useful products and . . . .

) ~ aggregation of several environmental trends, including
waste are based on the laws of thermodynamics, which . i ) , . )

} . . . industrial metabolism, life-cycle analysis, pollution pre-
show that anything that comes into a biological system , .
vention and sustainable development (Anastas and

must pass through and that the amount of waste is, there- ) o
Breen, 1997). According to Hahn (1994), achieving sus-

fore, dependent on the amount of resources required.

tainable settlements may mean adopting socio—ecologi-
The metabolism approach to resource management is un-cal principles of planning and design, by restructuring the
derstood by scientists but not by economists and policy way in which settlements are organised, placing empha-
makers, who see only ‘open cycles’ whenever human sjs on energy conservation, waste minimisation, recy-
technology is applied to nature. This approach has been cling, mixed uses, higher densities, and bottom-up

developed over the past 30 years but has rarely, if ever, 5janning with public involvement and consultation.
been used in policy development for city planning (Gir-

ardet, 1992).

cling (Korhonen, 2000). Industrial ecology is regarded by
many as a powerful analytical framework capable of cap-
turing the systematic and dynamic characteristics of so-
cio—economic systems (Ehrenfeld, 1997). It is seen as an

‘Greener’ planning demands sustainable symbiosis be-
tween economy and environment which, in the urban

essentially a biological concept applied to industrial
structures. A natural ecosystem produces no wastes be-ning laws and strategic subsidies. Such measures may en-
cause the wastes that are generated by a species are usegble planners to evaluate the appropriateness of territorial
as inputs by others in the same system. The underlying policies in order to realise the goals of sustainable devel-

charges, resource tax, environmental accounting, plan-

idea in industrial ecosystems is to assimilate natural eco- opment.
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Figure 1.4. Extended metabolism model of human settlements (Newman, 1999).
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The purpose here of an outline of the ‘urban environmen- based on Irish national and UK regional data may be used
tal metabolism’ is to provide an overview of key environ-  as proxies where necessary.

mental themes. with a chain of causal drivers and effects

for each onz (Fig. 1.5). These are selected for (a) general 1-8:1  Urban form —local and global interactions
significance, and (b) relevance to the urban or local scale
of activity. This is then a framework and a basic mass—
energy balance model of environmental metabolism.
This can be applied to each case-study settlement. The
framework helps to select the most significant indicators,
or, where data are difficult to find, it provides a rationale
for interpolation between the data that are available.

Although the international dimension of sustainable de-
velopment is acknowledged, it is especially important to
recognise ‘that there is close mutual interaction between
local and global processes’ (Nijkamp and Perrels, 1994).
Increased understanding of these linkages has led to dis-
course advocating a regional or urban scale for analysing
and promoting sustainability (see for example: Collier
Data and coefficients to describe each of the linkages of and Lofstedt, 1997; Anget al., 1998; Katest al., 1998;

the framework are available nationally in the UK, and in Brandtet al., 1999; Capellcet al., 1999; Satterthwaite,
some other EU countries including Sweden, Germany 1999), particularly as changes in the structure of econom-
and The Netherlands. A set of summary spreadsheets hadc activity towards more flexible labour markets, and glo-
been constructed for the case studies of Greater Manches-bal interactions between production centres, are leading
ter, and recently for the North-West region, through the to urban, regional and local shifts in economies and their
‘integrated sustainable cities assessment method’ (IS- population (Bennett, 1997). The 1990s experience has
CAM) (Ravetz, 2000). At this point, it appears that the been one of a shifting focus towards sustainable develop-
available data in Ireland will cover most of these linkages ment at the level of local economies. The ideals of the
at the aggregated national scale but only some at a disag-‘new localism’ suggest that it is possible to live better
gregated regional or urban scale. Hence, the relationshipswhilst using fewer resources, create new jobs and

URBAN ENVIRONMENTAL METABOLISM

source Douglas 1984: Ravetz 2000
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strengthen businesses, innovate the state of the environ-
ment, and develop more coherent and supportive social
systems (Pretty, 1999). A city is, by definition, an artefact
environment, where the natural environment aspects
have already been sacrificed for the creation of urban ag-
glomerations. Consequently, it is a serious assignment to
describe what is meant by a ‘sustainable city’ (Camagni
etal., 1998), particularly as almost 300 definitions of sus-
tainable development have been identified. They are the
products of conflicting worldviews, differing ideologies,
varied disciplinary backgrounds, opposing knowledge

traditions, value systems, and vested interests (European

Environment Agency, 1997).

The Amsterdam Department of Environmental Affairs is
developing an integrated area-oriented policy, which is
intended to provide answers to:

(a) the paradox of the compact city, the contradictory ef-
fects at different levels, positive effects at macro lev-
els and negative effects at local levels;

(b) instruments that contribute to the integration of envi-
ronmental and city planning (includes an environ-
mental matrix); and

(c) problems that are relevant at city level.

An interim report highlights three different environments
co-existing in cities: (1) the physical (natural and built)
environment, (2) the economic environment, and (3) the
social environment, each of them explaining, in part or in
combination, the existence and continuity of the city. All
three environments generate advantages and disadvan
tages for the city. All three have to be considered togeth-

er, because they interact with one another and represent

3. physical environment — presence of urban green areas
and environmental facilities.

1.8.2 Patternsof urbanisation

There is overwhelming evidence in the UK that both pop-
ulation and employment are decentralising, and that this
process is most marked in the largest metropolitan areas,
i.e. centres with populations of 1 million and more (Hall,
1997), with an outflow of jobs from the old inner cities to
new suburbs and expanding country towns continuing
into the new millennium (Carley, 2000).

The theoretical framework of these urban configurations
is still not well founded and a clear typology or taxonomy
is lacking. Spatial planners tend to have a way of looking
at polycentric urban regions that differs from that of hu-
man or economic geographers (Kloosterman and Mus-
terd, 2001). At the broadest level, in the 1970s, a switch
from urbanisation to counter-urbanisation was observed
in many countries and, although subsequently the metro-
politan migration turnaround has faded in most cases or
even reversed itself again, debate continues about the rel-
ative role of the large, medium and small settlements in
accommodating future population growth (Champion,
2001).

Gottmann (1961) pointed to the emergence of a new type
of urban phenomenon involving the interweaving of sep-
arate urban centres into a multinodal region or megalop-
olis, and at the level of the individual metropolitan area,
the dominance of the main commercial nucleus (or CBD)
has increasingly been challenged by the growth of centres

in the suburbs or in essentially exurban locations, exem-
plified most notably by Garreau’s (1991) ‘edge cities’.
Suburbs have become more urbanised and contrast the

or express at the same time goals, means and constraints

to human activity in the city (Camagst al., 1998).
Points 1-3 can be applied to urban sustainability in a stat-
ic or dynamic way:

1. the economic environment —impact on costs and rev-
enues of economic actors, in particular reduction in
production costs, reduction in transaction costs, in-
crease in the efficiency of production resources, val-
orisation of production, reduction of uncertainty, etc.;

social environment — social network externalities (ac-
cess to public goods, etc.);
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contemporary suburban form with both its earlier homo-
geneously residential embodiment and the traditional
monocentric city (Filioret al., 1999).

Polycentrism, as advocated by the ESDP, denotes the ex-
istence of multiple centres in one area, and has become
one of the defining characteristics of the urban landscape
in advanced economies (monocentric urban system de-
notes a sharp divide between city and suburban hinter-
land). As the new metropolitan dynamics have not yet

been adequately captured by urban theory and models, it
is necessary to use a hypothetical conception of a ‘pure’
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Polycentric Urban Region (PUR). PUR can emerge in
three ways (Champion, 2001):

1. centrifugal — continuing growth of a monocentric

city;
incorporation — large urban centre expanding to incor-
porate surrounding smaller areas;

fusion — fusion of several previously independent
centres of similar size.

The most obvious distinction between the PUR and the
Monocentric (MC) models concerns, by definition, the

spatial patterning of employment and services. In the
MC, the functions required both to service the urban re-
gion and to provide its ‘export base’ are located in what
is essentially a single centre, comprising the CBD and the
‘factory zone’ around it. In the PUR, these functions are

distributed across a number of centres (Champion, 2001).

Land-use planning in post-war England produced three
main effects (Hall, 1997):

1. containment — the amount of land converted from ru-
ral to urban uses has been minimised and also com-
pacted;

2. surburbanisation — the growing spatial separation of
the new residential areas from the main employment
centres; and

3. inflation of land and property values.

In the UK, despite national Planning Policy Guidance
(PPG) promoting city ‘brownfield’ sites for develop-
ment, out-of-town locations continue to be more profita-
ble for developers of business parks, houses and shops
than the thousands of hectares of derelict land in cities
(Carley, 2000).

1.8.3 The Compact City — theory and practice

The EC Green Paper (Commission of the European Com-
munities, 1990) developed a conventional wisdom that
the ideal urban form is represented by the traditional
compact European city, dependent on short distances to
work and to shops and supported by generous investment
in public transport, which uses fewer non-renewable re-
sources and creates less pollution than the scattered An-
glo—American urban form (Hall, 1997). Consequently, a
one-sided focus on the compact city might result in fur-
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ther pressure on the green areas in the city (Priemus,
1999). Functional mix is particularly important in helping
to curb car-based mobility and electricity consumption.

The so-called compact city has a variety of definitions,
but in general it is taken to mean a relatively high-density,
mixed-use city, based on an efficient public transport sys-
tem and dimensions that encourage walking and cycling.
The process of achieving urban compactness is usually
termed ‘intensification’, ‘consolidation’ or ‘densifica-
tion’, and involves the re-use of brownfield land, more in-
tensive use of urban buildings, sub-divisions and
conversions of existing development and an increase in
the density of population in urban areas (Burton, 2000a).
There is however, a tendency to focus on the lead role of
planning in developing a blueprint of the compact city
and rather less attention is paid to the social, economic
and technical processes involved in shaping the feasibili-
ty of the concept (Guy and Marvin, 2001).

There is no clear evidence that urban size as such causes
environmental decay. Rather, land use, the transport sys-
tem and the spatial layout of a city are the critical factors
for urban environmental quality (Nijkamp and Perrels,
1994).

Very large cities tend to have a much greater dependence
on public transport, especially rail-based transport, than
their medium-sized equivalents. Size is, however, not the
only consideration; density is another. What is significant
is the urban structure, i.e. cities with strong concentra-
tions of central jobs, and accordingly a better-developed
public transport system, have much lower energy use
than cities where the jobs are scattered (Hall, 1997).
Owens and Cope (1992) concluded that the ‘ideal’ ener-
gy-efficient urban form would combine clusters of rela-
tively small settlements at the regional scale, with
compact settlements, probably linear or rectangular in
form, at the sub-regional scale, and medium-high resi-
dential density, with well-dispersed employment, at the
local scale.

The updated version of the Supplement to the Fourth
Netherlands National Policy Document on Spatial Plan-
ning (Government of the Netherlands, 1998) advocates
supplementing the compact city policy with the mainte-
nance and creation of open areas and green structures in
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the city. Apart from improving the living climate, the
conservation, development and optimisation of green and
water structures may make amajor contribution to the ec-
ological integration of an urban area into the environ-
ment. The sustainable nature of cities may be improved
by combining green structures with an intensive use of
space (including well-situated high-rise buildings and un-
derground buildings). Furthermore, concentration in the
urban areashould not be limited to living and work. Other
space-demanding functions, such as recreation, waste
material processing, food production, wastewater purifi-
cation and the generation of energy, should aso be in-
cluded in the observations. If these functions are
integrated into or near the city, the mobility demand can
be restricted (Priemus, 1999).

The dilemma of the compact city is that a number of cat-
egories of environmental effects (such as biodiversity)
benefit from a certain spatial spread of urbanisation,
whilst other effects (such as the restriction of mobility)
benefit from aconcentration of activitiesin the city (Prie-
mus, 1999).

Some researchers champion current suburban-type ur-
banisation, stressing its unique capacity to provide large
lots at an affordable price, an option negated by more
compact urban forms (Berry and Kim, 1993). However,
most studies are highly critical of such spatial organisa
tion. They denounce the environmental consequences, in
particular, air pollution, voracious fuel consumption and
loss of agricultural land and natural areas (Filion et al.,
1999).

Looking beyond ‘surface’ spatial forms to the underlying
functions and interactions, a distinction can be made be-
tween ‘optimal city size’ and ‘efficient size’, the latter de-
pending on the functional characteristics of the city and
on the spatial organisation within the urban system.
Capello and Camagni (2000) accept the basic criticism of
the optimal city size theory and the idea that there are de-
terminants of urban location advantages other than urban
size, including the economic functions developed by the
urban centre, the spatial organisation in which the centre
operates, and the efficiency of each centre’s internal
structure. The influence of urban size exists and is impor-
tant, but cannot be efficiently assessed without overcom-
ing some of the limitations imposed by the theory. It is
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not a problem of optimal city size but of efficient size,
which largely depends on what the city produces, how it
produces, and the way in which it co-operates within the
urban system.

The claimed advantages of the compact city have been
well documented and include conservation of country-
side, less need to travel by car (thus reduced fuel emis-
sions), support for public transport, walking and cycling,
better access to services and facilities, more efficient util-
ity and infrastructure provision, and revitalisation and re-
generation of inner urban areas (Burton, 2000b).
Counter-claims includenter alia, that the re-use of ur-
ban land might lead to a lack of urban green space and an
overcrowded environment.

1.84 Competing modelsfor sustainable cities

Concepts and methodologies adopted by previous studies
provide useful pointers for the methodological frame-
work to be applied to the sustainable settlement size
project.

Haughton (1999) described three models of cities.

1. The ‘externally dependenity’ (free market) model,
which centres on the largely non-spatial views of
economists seeking to address urban environmental
problems through altering market mechanisms.

The ‘redesigning the cityhodel, which has its roots

in architectural and land-use planning perspectives,
where a central theme is that redesigning the physical
fabric of the existing city in various ways can encour-
age greater resource efficiency. The RDC approach
also places much emphasis on improving the individ-
ual components of the physical infrastructure of the
city, in particular the energy efficiency of buildings,
green spaces and public open spaces.

3. The ‘self-reliant city’ model, which embraces most of
the key tenets of the deep green approach to sustaina-
ble development. The preservation of natural assets is
a central concern, in particular designing cities in

ways that best integrate with nature.

Priemus (1999) distinguished three aspects of the urban
system: (1) the people, (2) the places where they live, and
(3) the material flows maintaining the relationships be-
tween people and places. Material flows may be influ-



R. Moles et al., 2000-LS—4.3—-M1

enced by changes in the development of areas and the
behaviour of actors. The classification of an urban system
according to areas, actors and material flows forms the
basis for an overview of measures capable of increasing
the sustainability of urban systems. A major proportion
of the required efforts will have to take place at a local
level. This appliesin particular to spatial integration and
an ecological optimisation of functionsin the urban area.

Filion et al. (1999) acknowledged that space refersto the
necessity to secure accessibility to activities with a met-
ropolitan-wide catchment and to maximise accessibility
across the entire agglomeration. Place connotes prefer-
ences regarding the inherent attributes of a site and build-
ing as well as of their surroundings. The proximity
principle denotes the influence of activities and features
to be found within along walk or short drive (10 minutes
or less). The spatial realm of proximity isintentionally ill
defined and occupies the middle ground between space
and place. The uneven balance between space and place
location principles was inverted by post-war suburban-
style transport and land-use patterns. Mounting reliance
on the car, massive expressway and arterial investment
and a scattering of activities both reflecting and further-
ing alevelling of accessibility gradients, resulted in ade-
cline of space constraints on place. Reduced concern for
space made it possible for an increasingly large segment

of the population to achieve place-related preferences.
The weight of space was also lessened by a growing im-
portance of proximity prompted by the post-war scatter-
ing of structuring activities. Space, place and proximity
as factors of sustainability are summarised in Table 1.1.

1.85 Towards an Urban Economy—Environment
Framework

Optimal city size theory states that the well-known indi-
visibility and synergy mechanisms, which are at the basis
of economies of scalein cities, apply up to acertain urban
size, after which diseconomies of scale dueto congestion
effectstake place and decrease the average revenues of an
urban location. The optimal city sizeis calculated as the
result of the maximum difference between alocation cost
curve, defined by Alonso (1964) astheland rent costs as-
sociated with urban size, and the aggregate agglomera-
tion advantage curve.

Criticisms of the neoclassical approach to optimal city
size theory include:

1. theefficient range of city sizesvariesaccording to the
functions and the structure of the cities in question;

2. the theory does not consider the spatial context in
which cities operate; and

Table 1.1. Space, place and proximity asfactor s of sustainability.

Traditional Monocentric City

Dispersed City

Space: metropolitan-wide accessibility

Place: features of buildings, sitesand of
their surroundings

Proximity: influence of close-by
activities, amenities and disamenities

Accessihility to activities serving a
metropolitan-wide market is of paramount
importance in location decisions

Preference for large lots and housesis
frustrated by the space imperative

The targeting by activities of either
metropolitan-wide and very local
catchment areasis not conducive to middle
range proximity as afactor of location

Depleted importance of metropolitan-wide
activities on location decisions because of
generalised use of the car (leading to higher
accessibility potential) and a scattering of
many activities previously concentrated in
the core

With areduction of the space imperative,
place comesto the fore as afactor of
location. Thisleads to an enhanced
influence of lot and structure size and of the
character of surrounding areas
(homogeneity, status, tranquillity)

Along with place comesincreased attention
to close-by amenitiesand disamenities. The
tendency for activities to decentralise and
target a segment of the agglomeration is
also favourable to proximity as a factor of
location

20
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3. cities generate alarge variety of externalitiesasare-
sult of the qualitative characteristics of the urban pro-
duction environment — importance of a diversified

The break in the relationship between urban size and
function is one of the main characteristics of the SOUDY

(supply-oriented dynamic approach) model (Camagni
and competitive urban production system as a source al., 1986), which argues that:

of urban productivity.

(a) higher-order functions are characterised by higher

Theories that have superseded the above limitations of thresholds for the level of appearance in the city (in

the neoclassical theory on city size can r int .
e neoclassical theory on city size can be grouped into terms of urban population):

two different conceptual paradigms. We refer to these

two paradigms as the neoclassical city, interpreted within (b) the average (aggregate) benefit—cost curve increases

a logic based on the Christaller model, and the network for higher-order functions, due to growing entry bar-

city paradigm (Capello and Camagni, 2000). Neoclassi-  riers, decreasing elasticity of demand (which allows

cal logic leads to the definition of a hierarchical urban extra profits to be gained in all market conditions),

system, where differences in city size can be interpreted  and the increasing possibility of obtaining monopolis-

as the competition between agglomeration advantages, ¢ revenues due to the use of scarce, qualified factors;

on the one hand, and higher urban rents and diseconomies and
of congestion, on the other.
(c) the location—cost curve has the traditional form

The most important theoretical novelty provided by the (Alonso, 1964).

network city paradigm is the breaking of the link between
urban size and urban function imposed by the Christalle- This model overcomes some of the limits of the optimal

rian logic. This is summarised in Table 1.2. city size theory by suggesting:

Table 1.2. Characteristics of city paradigms.

Paradigmg/
Elements

Optimal City Size

The Neoclassical and
Christallerian City

The Network City

Characteristics of the approach
Characteristics of the city

Characteristics of the urban
system
Characterising element

Urban efficiency

Result of theanalysis

Urban policy aims

Empirical
Undefined city
(aggregated)
Not considered

Urban size

Agglomeration economies

An intraurban equilibrium
exists which hasto be
reached

Achievement of an
intraurban equilibrium
between costs and benefits
obtainable through the
urban dimension

Theoretical
Despecialised city

Hierarchical

Urban size interpreted
through the urban functions

Functional upgrading of
economies

An intraurban and interurban
equilibrium exists by
definition

None: the systemisin
equilibrium by definition

Theoretical and empirical
Specialised city linked with a
large urban system
Networked

Distinction between size and
urban function. Analysis
developed in aspatial context
Co-existence of network
externalities, economies of
agglomeration and functional
upgrading

There exists an intraurban
equilibrium which can be
reached through interurban
system relationships
Achievement of a cost—benefit
equilibrium through
specialisation policies and/or
network integration

21



R. Moles et al., 2000-LS—4.3—-M1

(a) the need to replace optimal city size with an interval
within which the city size is efficient (where average
benefits exceed average location costs);

(b) theinterval of efficient city size correspondsto great-
er urban size, the higher the economic functions de-
veloped in the city;

(c) the economic functions characterising the city are an
important determinant of the efficient city size.

While the organisational logic underlying Christaller’s
central place model is a territorial logic, emphasising a
gravity-type control over market areas, another logic pre-
vails in the network model. This refers to long-distance
competition and co-operation regardless of the distance
barrier. The joint application of the SOUDY model and
the network city theory has implications for the definition
of economies of agglomeration, that size is not the only
determinant of factor productivity and economies of ag-
glomeration in large centres. The presence of higher ur-
ban functions and integration in the network of urban
systems are also extremely important in explaining the
size of the city.

1.8.6 Statistical definition of the City Effect and
the Urban Overload indicators

The City Effect relates to the types of higher-order eco-
nomic functions developed in the city. An indicator for
this might be share of private tertiary added value. Urban
Overloads relate to negative impacts associated with city
living: an indicator for this might be vehicle congestion
or the crime rate (sce Table 1.3). The Network Effect re-
lates to the degree to which the city interacts with the rest
of the world. An indicator for this might be the proportion
of the population connected to telephone services.

Empirical evidence for the network effect, based on a

comprehensive study of 58 Italian cities, shows that the
‘city effect’ increases with urban size up to a certain point

(approximately 361,000 inhabitants) and then decreases.
Economies of scale analysis shows that economies of
scale exist for public services (such as schools, public
transport and banks), and for environmental resources
(such as water, petrol and energy use). In relation to the
‘urban overload effect’, the results show a decreasing
trend up to a certain urban size (55,500 inhabitants) and
an increasing trend afterwards, once again in line with

traditional expectations.

The city effect is exploited up to a certain urban size, after
which its slope becomes negative. The expected conges-
tion effects and diseconomies of scale prevail in large cit-
ies. Medium-sized cities appear to have a greater
endogenous capacity to keep social, economic and envi-
ronmental costs under control. Urban size is important
for explaining economies of scale and the considerable
‘city effects’ of large cities. Conversely, other determi-
nants are necessary to fully explain the diseconomies of
scale and the decreasing overload effects of small cities.

The estimated curve confirms the theoretical hypotheses
of the SOUDY model: higher-order functions guarantee

a greater ‘city effect’, due to the positive returns generat-
ed.

A minimum threshold of high-order tertiary functions has

to be achieved before increasing returns to urban scale
manifest themselves. The city can only exploit the advan-
tages of urban size if it achieves a substantial share of ter-
tiary activities (49%). The ‘urban overload’ effects
increase at a decreasing rate when there is a strong pres-
ence of high-level functions. This means that the increase

Table 1.3. Interactions between economic, physical and social environments.

Interaction between economic
and physical environments

Inter action between economic and
social environments

I nteraction between social
and physical environments

Number of graduates/popul ation
Number of schools/population
Number of banks/population

Green areasin city (square
metres per capita)

Supply of public services/ population
Urban rent per square metre

City effect indicator Energy use per capita
Petrol use per capita
Water use per capita
Urban overload indicator NO, emissions per capita
Urban waste (kg per capita)

No. of vehicles per square km

Unemployment/popul ation

Number of murders/
population

22



Methodologies for the estimation of sustainable settlement size

in tertiary activities tends to entail congestion and loca
tion costs, but that this negative aspect does not occur in
adisruptive and uncontrollable manner, as in the case of
increasing urban size.

For the urban overload effect, the picture that emergesis
similar to that for different levels of high-order functions.
When the level of network integration increases, urban
overload increases too (higher levels of network integra-
tion stimulate more economic activities and generate
higher city effects, but with the negative counterpart of an
increasing overload). Estimated city effect and urban
overload are shown in Fig. 1.6.
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Figure 1.6. Estimated city effect and urban overload.
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The influence of urban size exists and is important, but
cannot be efficiently assessed without overcoming some
of the limitations imposed by the theory. It is not a prob-
lem of optimal city size but of efficient size, which large-
ly depends on what the city produces, how it producesit,
and the way in which it co-operates within the urban sys-
tem. The analysis hasimportant normative consequences.
Sinceitisdifficult to envisagealarge city having astrong
city effect without facing high overload costs, local urban
policies are vital and they play a significant role in the
definition of the growth potential of our cities. These pol-
icies should focus on, among other things, upgrading the
economic functions within the city, as well as the devel-
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opment of linkages outside the city, such as aliances, co-
operation agreements, and advanced internationa trans-
port and telecommunications infrastructure. All of these
elements are undoubtedly important for guaranteeing the
survival of amodern city

1.8.7 Sustainable settlement size — lessons from

the UK

Research commissioned on new settlements (UKDOE,
2000) considered the impact of size of settlement on eco-
nomic, social and environmental costs. This explored the
sizethresholdsrequired to support basic social infrastruc-
ture (e.g. primary and secondary schools), arange of fa-

cilities needed for a socid life (e.g. a range of shopping
and leisure facilities) and the degree to which the provi-
sion of these services would influence the need to travel
further afield. Thereport identifies five alternative devel-
opment types: urban infill, urban extensions, key villag-
es, multiple village extensions and new settlements.
These alternatives are assessed against economic, social
and environmental criteria. The overall findings on the
merits of the five alternatives depend on the weighting at-
tached to theindividual criteria, with multiple village ex-
tensions giving the overall weakest performance. Thisis
shown in Table 1.4. Overall, urban infill and new settle-
ments fare best.

Table 1.4. Summary assessment of alter native development patterns.

Settlement type Economic Social Environmental
Advantages Disadvantages Advantages Disadvantages Advantages Disadvantages
Urban infill Low infrastructure High development Good access to Moderate—poor Low loss of land Moderate-high
provision and use  costs. social facilities. affordable and habitats pollution levels.
costs. Good access Good sense of housing. (depending on  Poor contribution
to employment. community and circumstances). to ‘Greening’.
social mix. Low transport High town

Urban extensions Low infrastructure Medium
provision and use development
costs. Moderate costs.
access to
employment (can
be car dependent).

Low infrastructure Medium
provision and use development
costs. Moderate costs.
access to

employment.

Key villages

Multiplevillage
extensions costs.
costs. Poor access

to employment.

Moderate access tdloderate—poor
social facilities.
Moderate sense ohousing.

Moderate sense ohousing.
community and
social mix.

Low maintenance High developmentGood sense of
and infrastructure community.

energy use
(depending on
congestion).

cramming effect.

Good ‘Greening’ High loss of land.
contribution. Low Moderate loss of
town cramming habitats.

affordable

community and effect. Relatively high
social mix. pollution levels.
Moderate access tdloderate—poor  Moderate High loss of land.
social facilities.  affordable ‘Greening’ Moderate loss of

contribution. habitats. High
pollution levels/
energy use
because of car

dependency.

Low—moderate
loss of habitats.

Poor access to
social facilities.

High loss of land.
High pollution

Moderate—poor Moderate levels/energy use
affordable ‘Greening’ because of car
housing. contribution. dependency.

New settlements

Low development Moderate—high
and maintenance infrastructure
costs. Moderate costs.

access to

employment.

Good access to
social facilities
and sense of
community.
Moderate social
mix. Good
availability of
affordable housing
due to planning
gain.

Good ‘Greening’
contribution.

High loss of land
and potentially
high levels of
pollution and
energy use.
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The main recommendations of the report include that the

1.9

minimum viable size of a new settlement should be that

which will support a primary school (750-1000 houses),

Sustainable planning tools

19.1 Landscapehistory

a secondary school and a range of facilities, which would Landscapes are dynamic and fluid entities. They are con-
require 3000-5000 houses (ca. 7500-12,500 population), siantly changing, both ecologically and culturally, over

but that ‘environmental considerations’ would point to

time. Marcucci (2000) argues that, in order to plan future

schemes even larger than this, perhaps up to 10,000 settlements, landscapes must be understood within their
dwellings (25,000-30,000 population). These and other spatial and temporal contexts. Landscape history is an

recommendations are summarised in Table 1.5.

Table 1.5. Recommended practicein the design of new settlements.

important tool for describing the evolutionary process of

Economic

Social

Environmental

Land ownership

Itisessential that all land required for
the new settlement is assembled before
commencement. Itis highly desirable to
have control of all land required for
off-site infrastructure works. The price
paid for land must take account of the
cost of development, on-site servicing,
structural landscape, off-site
infrastructure, planning gains, cost of
borrowing development finance, and the
profit requirement of the devel oper.

Financial assessment

Key financia dataon new settlement
proposals should be made available for
scrutiny by the local planning authority.
Key datarequired to carry out financial
assessment include, inter alia, acquisition
cost of land, costs of on/off site
infrastructures, costs of planning gains,
budgets proposed for master planning
and quality control, estimated costs of
implementing good environmental
practices, and provisions made for long-
term management and maintenance.

Commercial confidentiality

To respect the sensitive nature of the
information described above, planning
authorities must make special
arrangements for the receipt and analysis
of the data, and for the way in which the
data are used in decision-making.

Consultation with residents

Public involvement in the new settlement
process is both desirable and necessary if
popular support for the planning process
isto be maintained. The involvement of
incoming residents in the later phase of
new developmentsis desirable.

Establishing social context

The social characteristics of a new
settlement are greatly influenced by its
urban design. For new settlement
schemes, urban design should consider,
inter alia, the following urban form asa
framework for development: demographic
profile, community profile, house price
and type, employment and predicted
economic activity. Real investment in
social development programmesis
required, involving capital funding for
both the facilities and for the start-up of
local organisations until residents are able
to manage their own resources.

Delivery of affordable housing

A range of housing types, tenures and
pricesis essentia if the new settlement
isto provide opportunities for a balanced
population. Schemes such as affordable
housing, shared ownership, annuity loan
scheme, mortgage relief allowance (as
now operated by Irish LAS) may be

appropriate.

Greening new settlements

New settlements must be designed to be as
environmentally sustainable as possible.
Where possible, the promotersand planners
of new settlements should minimise the use
of land that is valuable in agricultural or
ecological terms. New settlements should
strike a balance between the need for
compactness (for energy efficiency) and the
need for green space in public and private
areas. Arrangements should be made for
communities to recycle as much waste as
possible.

Transport and energy

New settlements should, where possible, be
close to urban areas as this will reduce
journey lengths to work and non-work
facilities. Alternatively, they should be
remote because they are then likely to be
relatively self-contained. They should
provide as high alevel of local jobsand
services as possible, in order to achieve
some level of self-containment.

Further observations

New settlements should be viable
communitiesin their own right. Larger-
scale settlements (up to 6000 houses)
should not be precluded from
consideration. If sustainability isto be
given great weight, new settlements of a
scale of 10,000 dwellings (25,000-30,000
population) could be the most desirable
form of urban development other than
urban infill.
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landscape development by exposing its ecological stages,
cultural periods and keystone processes. According to
Marcucci (op. cit.), landscape history may be a valuable
instrument as it has the potential to improve description,
prediction and prescription in landscape planning.

19.2 StrategicEnvironmental Assessment (SEA)

The integration of Environmental Impact Assessments
(ElAS) into planning and policy making has been termed

the ‘ultimate means by which sustainable development
can be achieved’ (Partidario, 1996). The debate is still on-
going as to whether EIA is an effective instrument in
working towards sustainable development. The former
Taoiseach Albert Reynolds stated that an EIA is in fact
the procedure by which sustainable development could
be achieved. However, there are two problems (Fry,
1999):

1. the EIA Directive 85/337/EEC and the 1989 EIA
Regulations predate the general concern with the con-

cept, and they do not refer to it in the text; and

current EIA procedures are project based and, by def-
inition, most projects have a finite life span and are in-
herently unsustainable (‘green’ critic Jonathan Porritt
emphasises that English dictionaries define sustaina-
ble development as capable of being kept going on an
infinite basis — not 1 week, year or century, but indef-
initely (Porritt, 1993)).

Another criticism of current international EIA legislation
is that it is perceived by developing countries as an elitist

ning development. EIA and SEA have been classed as
identical procedures (Lee and Walsh, 1992). However,
SEA is described as a more formalised and comprehen-
sive process which also considers alternatives and uses
the findings in publicly accountable decision-making
(Therivel and Partidario, 1996).

1.9.3 Ecological footprint

The ecological footprint (EF), developed by Canadian
ecologist and planner, William Rees, is an accounting
tool that uses land as the unit of measurement to assess
per-capita consumption, production and discharge needs.
The EF has received much attention over the last few
years as a potential indicator for sustainable develop-
ment. Wackernagel and Rees (1996a) defined the EF as
the total amount of ecologically productive land required
to support the consumption of a given population in a sus-
tainable manner and as “a planning tool that can help to
translate sustainability concerns into public action”. In
metaphorical terms, the EF is an expression of the im-
pacts of human consumption in terms of a visible foot-
print made on the natural carrying capacity. The EF refers
to the continuing dependency of human societies on na-
ture, in terms of the more obvious dependency of tradi-
tional societies on their available land (Van Vuuren and
Smeets, 2000). The EF represents the critical natural cap-
ital requirements of a defined economy or population in
terms of the corresponding biologically productive areas.
The area of the footprint depends on the population size,
material living standards, technology used and ecological

attempt to impose conservation measures on countries productivity (Wackernagegt al., 1999). According to

badly in need of economic development (Boden, 1982),
although the failure of many economic development
projects in developed countries may be attributed to the
inadequate consideration of environmental impacts (Ay-
anda, 1988).

Land-use planning tends to focus on individual projects
rather than on long-term sustainability goals. Strategic
Environmental Assessment (SEA) has subsequently

Wackernagel and Rees (1996b), land is used as the unit
of measurement because it not only captures the finite-
ness of the planet, but it can also be seen as a proxy for
the numerous essential life-supporting functions, from
gas exchange to nutrient recycling.

However, Van den Bergh and Verbruggen (1999) list
some objections against the EF. The finster alia, re-
lates to the land-use dimension. Although the EF denotes

emerged as a comprehensive mechanism for integrating hypothetical land area, there is a danger that it will be in-

environmental impact considerations into planning poli-

terpreted as actual land use, not only by the general public

cy decisions in order to promote sustainable development and politicians, but also by environmentalists and aca-

(Shepherd and Ortolano, 1996). SEA and eco-auditing

may also be used to reinforce and corroborate the identi-

fication of the potential environmental impacts of a plan-
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demic researchers. Secondly, the EF does not distinguish
between sustainable and unsustainable land use. In order
to measure the degree of unsustainability of an economy
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or activity, indicators that focus on processes that con- 1.10 Indicators as a quantitative tool for
tribute to unsustainability are needed, such as unsustain- estimating sustainable settlement
able resource use and soil degradation, rather than just Size

hypothetical land area measure. Interest in sustainable development and growing public

concern and involvement in environmental and socio—
economic matters have prompted governments to re-ex-

amine their capacity to assess and monitor the state of the
European Environment Agency (1997) stated that if the environment and the economy, and detect changing

global population were to adopt American consumer life- trends and conditions. Interest is also growing in the
styles, with the 7.4 billion ha of the planet's total surface measurement of environmental performance and in ex-
area of 51 billion ha available for human consumption, amining how successful governments are in their efforts
we would need two additional planets to produce the re- to implement domestic environmental policies and inter-

Wackernagel and Rees (1996b) have cal culated the EF of
the average American to be 5.1 ha of land per capita. The

sources, absorb the wastes, and provide general life-sup-national commitments. Thus, indicators are constantly
port functions. In 1997, a new study calculated America’s evolving as vital tools to map the course towards a sus-
EF to be 10.6 (ha/capita) (Wackernagedl., 1999). tainable future (OECD, 1994).

Since the 1990s, local governments worldwide have ex-
many already suspect. Continued throughput-based eco- pfarlmented.wnh nevy planning §tructures and mecha-
nisms to give functional meaning to the sustainable
development concept. However, few local governments
have developed a management system that could guaran-
tee that a single local community today would agree to
operationalise and monitor the implementation of meas-
ures necessary to place local consumption and develop-
ment on a sustainable course (Brugmann, 1996). Most
policy makers continue to be frustrated by the lack of tan-
gible progress in identifying useable sustainability indi-
cators that are easy to understand, inexpensive to measure
2. the concept is rapidly growing as a sustainability and supported by a political consensus. The only major
planning tool among planners, academics, NGOs and point of general agreement is that sustainable develop-
LAS. ment means different things to different people (Gustav-
sonet al., 1999), and that sustainability indicators are a
practical and reasonable vehicle for attempting to deal
with the multifaceted nature of the concept (Pannell and
nology and processes. As such, the EF can be comparedg . 1999). Bell and Morse, (1999) established that
the major criticism regarding sustainability indicators is
that they attempt to encapsulate complex and diverse
ty. Any change in technology or resource-use pattemns processes in relatively few measures. The world is a com-
could then be incorporated into subsequent estimates of plex system and scientists traditionally analyse complex
the ecological footprint (Bicknedt al., 1998). systems by breaking them down into components and
studying how these work in isolation and then attempting
The recent report on the EF of nations calculated Ire- bring them together. This reductionist approach has
land’s EF to be 5.9 (ha/capita) (Wackernagelal., been criticised because some systems are so complex,
1999). Half of the 20 developed countries surveyed have with numerous non-linear relationships, that it is impos-
EFs greater than twice the global capacity and are in eco- sible for the human mind to adequately understand them.
logical deficit. Quantitative indicators can establish answers to ‘how

Despite these shortcomings, EF seems to confirm what

nomic growth can only be realised at the cost of liquidat-
ing natural capital. Whether used as an analytical or
guidance tool, two of the valuable pedagogical features of
the EF are that:

1. it makes issues of ecological scarcity and unequal
consumption vividly apparent, making comparison
possible (EEA, 1997),

In effect, the EF provides a ‘snapshot’ of the resources re-
quired to support consumption, given the available tech-

with the land available for supporting human consump-
tion, in order to provide a static indicator of sustainabili-
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many’ and ‘how much’ questions but, in order to under-

stand why things happen, a systems approach should be

adopted. It is argued that sustainability indicators present

data on isolated variables and these have no meaning out-

side the context of the system itself.

Concern over the need for sustainability indicators arose
in part from the Rio de Janeiro Declaration on Environ-
ment and Development and particularly from LA 21,
Chapter 40 of which includes:

“indicators of sustainable development need to be devel-
oped to provide a solid basis for decision making at all
levels and to contribute to a self-regul ating sustainability
of integrated environmental and development systems”.

The main policy document coming out of the Habitat Il
conference included a series of recommendations and
agreements relating to the development of indicators of
human settlements, and an agreement that local govern-
ments worldwide should develop and apply human settle-
ment indicators as part of their commitment to
strengthening their existing data collection and analysis
capabilities (Flood, 1997).

In Ireland in 1994, a Policy Agreement between Fine
Gael, Fine Fail and Democratic Left agreed to:

“work towards a set of indicators of sustainable econom-
ic devel opment which will take account of environmental
and social factors. These indicators will be used along-
side the existing measures of economic activity such as
Gross Domestic Product (GDP)".

Sustainable development indicators are a prerequisite for
implementing sustainability in practical policy and plan-
ning decisions. They are important tools for translating
and delivering concise, scientifically valid information in

a manner that can be readily accepted, and this informa-
tion has value primarily as an input to decision making
(Pannell and Glenn, 2000). They are increasing in impor-
tance because (UK DoE, 1996):

(a) the public needs to be informed about the state of the
environment and the economy, and how and why they
are changing, so that they can understand and monitor
government policies and see how their own personal
actions may have an impact,
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(b) they provide a measure to link environmental impacts
and socio—economic activity, and may in some cases
provide early warning of potential environmental
problems arising from human activity,

(c) they can help measure the extent to which policies
aimed at sustainable development objectives are be-
ing achieved, and

(d) they can help to clarify the confusion caused by the
mass of environmental and economic data available.

Other factors that explain the growing popularity of sus-
tainability indicators include:

(a) they are seen in a managerial context as tools for plan-
ning government and local government environmen-
tal initiatives, such as assisting in the setting of
targets, the implementation of programmes and the
measurement of progress,

(b) they are envisaged as having a role in political objec-
tive setting. Defining indicators for sustainability is a
way of seeking to provide new political objectives
such as reduced energy use or increased recycling
(McDonagh and Prothero, 1997).

There is currently little reference to the integration of sus-
tainability indicators into local authority policies and pro-
grammes and “unless this is explicitly addressed, one can
reasonably assume that the use of indicators wilicbe
hoc or discretionary” (Hardi and Pinter, 1995). Indicators
should relate to clear policy objectives, have a clear inter-
pretation and be understandable to non-scientists (Kuik
and Verbruggen, 1991).

The OECD Environmental Indicators (1994) report cate-
gorises indicators into three groups, namely Pressure—
State—Response (P-S--R) (Fig. 1.7):

(a) indicators of environmental pressures: describe pres-
sures on the environment from human activities, in-
cluding both the quality and quantity of natural
resources (Pressure box),

(b) indicators of environmental conditions: relate to the
quality and quantity of natural resources. Environ-
mental condition indicators should be developed so as
to give a broad overview of the state of the environ-
ment and its development over time, and not the pres-
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PRESSURE STATE RESPONSE
Pressures = Information =
Human Activities State of the Environment Economic/Environmental Agents

Energy Alr Administrations

Transport Water Households

Industry Land Enterprises

Agriculture Living Resources

Others

Figure 1.7. Pressure—State—Response Framework.

suresonit. In reality, it is often difficult and costly to findings is shown in Fig. 1.8, which provides an overview

distinguish between environmental pressures and of eco-efficiency in Ireland for a selection of key environ-

conditions, so the measurement of environmental mental indicators when compared with economic growth.

pressures is often used as a substitute for measuring The chief message emerging from the report is that the

environmental conditions (State box); environment in Ireland is under increasing threat (EPA,
1999a).

(c) indicators of societal response: show the extent to
which society is responding to environmental chang- 1.10.1 Sustainability indicators — lessons from

esand concerns. Societal responsesrefer to individual abroad

and collective actions (i) to mitigate or prevent hu-

man-induced negative impacts on the environment, When measuring the sustainability of human settlements,
(ii) to halt or reserve environmental damage already coghisance needs to betaken of both the quality of human
inflicted, and (iii) to preserve and conserve natural re- settlements and the impact that these settlements have on
sources (Response box). the local and global resource base. When applied to set-

The P-S-R framework has been suggested as a mecha?l EMeNts, sustainability requires that the needs of the in-

nism for addressing causal linkages. Hammehel. habitants be met without imposing unsustainable demand
(1995) summarised the framework with three questions: on local and global resources. The interdependence be-
tween settlements and the global environment means that
(a) What is happening to the state of the environment and even if settlements reach sustainability at a local level
natural resources? they may not necessarily do so at a global level. Settle-
ments may achieve local sustainability by placing unsus-
tainable demands on natural resources elsewhere and
(c) What are we doing about it? exporting their waste to other regions (Alberti, 1996).

(b) Why is it happening?

In 1998, the EPA compiled a list of environmental indi- Sustainability indicators are becoming increasingly im-
cators for Ireland with an emphasis on eutrophication, portant as tools for examining sustainable development
waste and the urban environment, including transport. in urban settlements. Many initiatives have been taken to
The indicators were chosen as key statistics that representdevel op sustainability indicators, and several internation-
or summarise aspects of the state of the environment. The al organisations have created specific programmes to de-
report Environment in Focus is structured around a  velop and harmonise urban sustainability indicators.
framework based on causality expressed by the DPSIR These include the UN Centre for Human Settlements
framework (Driving Force—Pressure—State—Impact—Re- (UNCHS), the UN Commission on Sustainable Develop-
sponse framework). A very brief summary of the main ment, the World Bank, the Organisation for Economic
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Figure 1.8. Eco-efficiency performance in Ireland 1990-1997.

Co-operation and Development (OECD), The European
Environment Agency (EEA) and the World Health Or-
ganisation (WHO). The development of indicators must
start with acarefully defined concept of the purpose of in-
dicators. The starting point is usually the assessment of
environmental conditions, and then the distance between
the present state and the expected situation is measured
by means of a number of indicators. MacLaren (1996)
distinguished urban sustainability indicators from simple
environmental, economic, and socia indicators by the
fact that they are not only integrating, but forward look-
ing, distributional, and with input from multiple stake-
holders. Evidence of progress on urban sustainability is
important for justifying past expenditures on sustainabil-

whether sustainability in settlements is improving or de-
teriorating in relation to certain sustainability criteria or
desirable targets, and (b) how these trends are linked to
trends in spatial structure, urban organisation and life-
styles. Alberti (1996) identified three dimensions that
need to be considered when measuring urban sustainabil -
ity: urban quality, urban flows and urban patterns.

Perhaps the best-known case where indicators have been
used to measure urban sustainability is Seattle in the
USA, where, over a period of 5 years starting in 1990, a
set of sustainability indicators were developed to exam-
ine whether Seattle was moving towards or away from its
goal of sustainable development. Most participation in
the project was on a voluntary basis and members came

ity initiatives and building support for new initiatives.
However, it must be remembered that sustainability indi-
catorsare usually site specific, and indicators designed to

from many sectors of Seattle society — business, govern-
ment, industry, social and religious groups, environmen-
tal groups and educators. The project group adopted
“long-term cultural, economic and environmental health
and vitality” as their definition of sustainability. The next
stage was to decide on the issues of importance that had

measure progress toward sustainability in one urban area
may not be appropriate for another city (MacLaren,
1996). To be useful, indicators must be able to tell us (a)
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an impact on sustainability and to find relationships funded a study in 1995 to develop indicators and the strat-
among them. This was done by the ‘Task Team’, which egy of sustainable urban development for Taipei City.
consisted of professionals from a wide range of disci- The purpose of the project was to develop indicators that
plines. Following from that initial list of issues, the team would be useful to administrators and policy makers in
divided them into key indicators, secondary indicators evaluating policy effectiveness for achieving sustainabil-
and provocative indicators. It took the team 2 years to ar- ity.
rive at a candidate list of indicators, which were present- ) ) o ) )
. . . - Questionnaires were distributed in order to receive feed-
ed to the project leadership for review. This list was then ) e ) o
.. back on the proposed lists of indicators. Eighty indicators
forwarded to a panel for comments and another draft list ] T
o ) .. were selected to represent policy-making indicators for
was produced. This list was then examined by the Project o .
) ) urban sustainability. However, due to the lack of moni-
Team under headings such as resource consumption, ed- o
, ) ) toring data, only 63 of these indicators could be meas-
ucation, economy, transportation, natural environment,

. . ) ured. In order to provide much simpler indicators for the
health, social environment, culture and recreation, popu-

. , L L. general public, these were re-grouped into 10 general in-
lation and community participation. The criteria for sus-

- ) .. dicators (Huangt al., 1998):
tainability for each topic were debated and eventually it

was decided that the selected indicators must be reflec-« ecological sustainability
tive of trends that were fundamental to long-term cultur-

al, economic and environmental health, statistically

measurable with data available for one or two decades, « economic efficiency
attractive to the local media and comprehensible to the
average person (Atkisson, 1996). Finally, a list of 99 in-
dicators was presented by the group at the end of 1992,  gnyironmental loading
and these were further reduced to 40 when data availabil-
ity was considered. The Project Team decided that the *
most suitable way of using these indicators was that the ,
direction of sustainability for each indicator would be de-
termined and the trend evaluated in terms of this direc- * €nvironmental management
tion, with widening gaps being an indication that Seattle

was moving away from sustainability (Sustainable Seat-
tle, 1995). * education

water resources utilisation
resource self-sufficiency

living comfort

transport efficiency
social welfare and public safety

L ) ) ) The indicator system for measuring Taipei's urban sus-
Taipei is the capital of Taiwan and is the country’'s most =~ =~~~
) . , tainability is at an early stage of development but has the
important urban centre. It is located in the northern por-

. . . . L otential to provide ‘early warning’ signs of change, en-
tion of the island. Like most older cities, Taipei originat- P P y g9 549 g

, o .. abling preventive action to be targeted. However, there
ed along and is located at the mouth of a river in a wide

) are some weaknesses in the indicator system developed
flat plain. Currently, urban development has covered the . ) .
. . . o for Taipei. In order to include as many aspects as possible
entire basin and the total population within the metropol-

: ) . . .. inorder to reach a consensus, the indicators were chosen
itan region has continued to grow; it reached 6 million in ) , , .

, , only through meetings with public officials and NGOs,
2000. The city suffers from the same environmental

. . _and were not put to vote by citizens.

problems as many large urban centres in the industrial

part of the world. It was recognised that without some in- The Province of Trento (Trentino) is a territory in the
dicators of sustainable development, the effectiveness of north of Italy, situated on the southern side of the Alps,
an environmental or other policy toward this goal could where rapid changes in the economy have transformed
not be assessed. In order to include the concept of sustain-the traditional relationships between the local community
able development in the revised version of Taipei's Com- and the environment. The requirement for effective con-
prehensive Development Plan, the municipal government trol of these impacts has been partially met by traditional
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tools like territorial plans, sectoral laws, protected areas,
and assessment procedures (EIA). A recent initiative is
the promotion of a plan for sustainable development.
This has been assigned to the Department of Civil and
Environmental Engineering of the University of Trento
(DICA). The starting point has been the organisation of a
number of lists. Thefirst regards the social practices that
can produce pressures at alocal level, the second repre-
sents the use of resources, the third describes the types of
release, and the last enumerates the resources to be kept
under control. In this context, biodiversity and cultural
landscape have been considered as resources. So far, 130
indicators have been chosenin thefirst phase. These have
been organised within three subsystems defined as: (a)
water, soil, biotic communities, (b) atmosphere, and (c)
non-renewabl e resources (Diamantini and Zanon, 2000).
The sustainable indicator project in Trentino is still in
progress.

1.11 Choosing the indicators

In the last 10 years, lower inflation rates, significant for-
eign investment in light manufacturing and services, a
well-educated labour force (Sabel, 1996) and the secur-
ing of EU structural funds have contributed to securing
consistently high rates of Irish Gross Domestic Product
(GDP), reaching a high of 8% in 2000. However, thisun-
precedented rate of economic growthisrapidly accelerat-
ing pressures on the natural environment. The most
recently published state of the environment report identi-
fies anumber of key trends including (EPA, 2000):

(a) new housing completions had more than doubled and
the number of households had increased substantial-

ly;
(b) persona consumption of goods and services had in-

creased by one-third in a 5-year period,;

(c) the volume of industrial production had more than
doubled;

(d) the total number of vehicles had increased by more
than 50%;

(e) the country’s total primary energy requirement had
increased by more than one-third;

(f) there was substantial expansion in forestry, tourism

and trade.
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These rates of growth are presenting difficult challenges
for environmental protection in Ireland. The final list of
sustainability indicators must reflect certain themes iden-
tified in the EPA report that may be sensitive to settle-
ment size. These include the following.

1. Emissionsto air: particularly carbon dioxide, meth-
ane and nitrous oxide, which contribute to the green-
house effect, giving rise to climate change. Ireland
has committed to limiting greenhouse gas emissions
in the period 2008-2012 to 13% above 1990 levels.
However, in a ‘business as usual’ scenario, Ireland’s
emissions by that period would reach more than twice
the limit.

2. Non-agricultural solid waste: the largest amounts of
waste generated were in manufacturing (4.9 million
t), in mining and quarrying (3.5 million t), in con-
struction and demolition (2.7 million t) and in the mu-
nicipal sector (2.1 million t). Landfill remains the
predominant means of disposal.

3. Eutrophication: this affects one-third of the river
systems in Ireland. The main cause of nutrient enrich-
ment of inland waterways is phosphorus, particularly
from agricultural sources. Nitrogen is also of concern
in certain areas, in relation to its impact on both sur-
face waters and groundwater. The principal source of
nitrogen is again from agriculture. In the most recent
water quality review, 24 of the 124 lakes studied were
eutrophic and seven of these were highly eutrophic
(EPA, 1999b).

4. Land-usechanges: road building, industrial develop-
ment, housing, agriculture, afforestation, quarrying,
mineral exploitation and recreational and tourism de-
velopments are placing increasing pressure on the en-
vironment.

5. Rising vehicle numbers:. this has become the great-
est threat to air quality in Ireland, especially in urban
areas. The pollutants of concern from this source in-
clude nitrogen dioxide, fine particulate matter (meas-
ured as PM10) and benzene. It also gives rise to
serious traffic congestion and noise.

6. Urban sprawl: countryside landscapes are seriously
affected by developments such as urban sprawl, inap-
propriate rural housing development, road construc-
tion and the growth of industry.



7. Conservation issues: Ireland has 30% of the Europe-
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sult of intensification of agricultural practices.

an lichen species. The populations of certain faunal

species, including the freshwater crayfish, lesser
horseshoe bat and otter, are particularly important in
the European context. Although conservation mess-
ures have been relatively successful in protecting
these and other species, including the roseate tern and
corncrake, they till remain under threat. Another

Thefollowing isacandidatelist of indicators for measur-
ing the sustainability of human settlements, as developed
by UNCHS, WHO, OECD, EEA and the Irish EPA
(Tables 1.6-1.9). Some indicators have been included,
removed or modified as recommended by the Steering
Group at the assessment meeting in St Martin’'s House,

contentious issue is the threat to biodiversity asare-

Dublin (26th April, 2001).

Table 1.6. Driving force/pressure indicators (UNCHS, WHO, OECD, Irish EPA).

Social Potential data Environmental Potential data Economic Potential data
sources sources sources
Unemployment rate  Census, Fas, Dept  Annual withdrawals Environmental GDP/capita Dept of Finance,

Population growth
rate

Net migration rate

Total fertility rate

Rate of change of
school age
population

Primary school
enrolment ratio

Secondary school
enrolment ratio

Adult literacy rate

Per capita
consumption of
fossil fuel by motor
vehicle transport

New housing
completions

of Social Welfare

Census, Central
Statistics Office

Central Statistics
Office

Health Boards,
Dept of Health

Dept of Education

Dept of Education

Dept of Education

Dept of Education
VEC Offices

EPA, Dept of
Transport, Energy

and Communications

of ground and
surface water

Emissions of
hydrocarbons

Domestic
consumption of
water/capita

Protection Agency,
Geological Survey of
Ireland

Environmental
Protection Agency,
Local Authorities

Environmental
Protection Agency,
Local Authorities

Releases of nitrogen Environmental

and phosphorus to
coastal waters

Protection Agency

Releases of nitrogerEnvironmental

and phosphorus to
rivers and lakes

Household and
commercial waste
arisings

Household and
commercial waste
disposal

Non-agricultural
waste arisings

Non-agricultural
waste disposal

LAs, Central StatisticsHazardous waste

Office, Building

generation (imports

Federation of Ireland and exports)

Protection Agency

Environmental
Protection Agency,
Local Authorities

Environmental
Protection Agency,
Local Authorities

Environmental
Protection Agency,
Local Authorities

Environmental
Protection Agency,
Local Authorities

Environmental
Protection Agency,
Local Authorities

Sum of exports and
imports as % of
GDP

Energy demand and
economic growth

Annual energy
consumption

Total ODA given
or received as a
% of GNP

Number of foreign
and indigenous jobs
created

Overseas tourist
numbers

Central Statistics
Office

Dept of Finance,
Central Statistics
Office

Dept of Public
Enterprise, Central
Statistics Office,
Environmental
Protection Agency

Dept of Public
Enterprise, Dept of
Transport, Energy and
Communications,
Central Statistics
Office, Environmental
Protection Agency

Dept of Finance, Dept
of Foreign Affairs

Enterprise Ireland,
Industrial
Development
Authority, Shannon
Development

Bord Failte
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Table 1.7. Stateindicators (UNCHS, WHO, OECD, Irish EPA).

Social Potential data Environmental Potential data Economic Potential data
sources sources sources
Head count index of  Central Statistics Changesin land Dept of the House price to Central Statistics

poverty

Ratio of average
female wage to male

wage

Population density

Children finishing
primary education

Informal undeclared
employment

Schoal life
expectancy

Women/100 men in
the labour force

Life expectancy at
birth

Number of persons/
hospital bed

Infant mortality
rate

Number of
practising GPs

% population
covered by hedlth
insurance

% of populationin
urban areas

% Single-parent
families

Office

Census, Central
Statistics Office

Census, Central
Statistics Office

Dept of Education

Dept of Socia
Welfare, Revenue
Commissioners

Dept of Education

Central Statistics
Office

Dept of Health,
Health Boards

Dept of Health,
Health Boards

Dept of Health,
Health Boards

Dept of Health,
Health Boards

Dept of Health,
Health Boards,
Voluntary Health
Insurance (VHI),
BUPA Ireland

Census, Central
Statistics Office

Dept of Social
Welfare

condition

Changesin forest
cover

Number of mildly,
moderately, and
strongly eutrophic
lakes

Concentration of
faecal coliformin
water bodies

BOD/DO, N and P
in water bodies

Concentration of
Pb, Cd, Cr, Cuin
water bodies

Area, volume and
distribution of
green areas

Areaof land

devoted to waste
disposal

Number of

pedestrian streets,
bus and cycling lanes

Number of garden
bird species

Environment and
Loca Government

Caillte, The Forestry
Service, Coford

Environmental
Protection Agency,
Local Authorities

Environmental
Protection Agency,
Local Authorities

Environmental
Protection Agency/
Local Authorities

Environmental
Protection Agency,
Local Authorities

Dept of the
Environment,
Environmental
Protection Agency

Environmental
Protection Agency,
Local Authorities

Environmental
Protection Agency,
Local Authorities

BirdWatch Ireland

incomeratio

Environmentally
adjusted NDP,
intensity of
material use

Number of school
children /classroom/
school in primary
schools and
secondary schools

Local government/
capitaincome

% local government
income by source
from taxes, user
charges, transfers
from higher levels of
government,
borrowings and other
income

Office

Dept of the
Environment and
Local Government

Dept of Education

Dept of the
Environment and
Local Government,
Local Authorities

Dept of the
Environment and
Local Government,
Local Authorities
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Table 1.8. Responseindicators (UNCHS, WHO, OECD, Irish EPA).

Saocial Potential data Environmental Potential data Economic Potential data
sources sources sources
GDP spent on Dept of Education, Wastewater Environmental Environmental Dept of the
education Dept of Finance treatment Protection Agency, protection Environment, Dept
Local Authorities  expenditure as of Finance
a% of GDP
National health Dept of Finance, Protected areasas  Dept of Arts, Amount of new or Dept of the
expenditure devoted Dept of Health, % of total area Heritage, Gadltacht  additional funding Environment and
tolocal hedth care Health Boards and the Islands, for sustainable Local Government,
Duchas development Dept of Finance

Environmental
Protection Agency,

Total national healthDept of Finance,
expenditure related Dept of Health,

Expenditure on
waste collection

Pollution abatementDept of the
and control Environment and

to GNP Health Boards and treatment Local Authorities  expenditure Local Government,
Dept of Finance,
Local Authorities
Infrastructure Dept of Finance, % population Environmental Per/capita National Roads
expenditure/capita Dept of the connected to Protection Agency, expenditure on Authority
Environment and  wastewater Local Authorities  roads — 3-year
Local Government treatment plants average
Waste recycling REHAB, Local Expenditure on Dept of the
and reuse rates Authorities, air pollution Environment and
abatement Local Government,

Dept of Finance

Environmental
Protection Agency

Number of IPC
and waste licenses
issued

Expenditure on Dept of the

waste management Environment and
Local Government,
Dept of Finance

Investment in
heritage

The Heritage
Council, Dept of

Expenditure on
hazardous waste

Dept of the
Environment and

the Environment  treatment Local Government,
and Local Dept of Finance
Government

Controls on litter Dept of the

Environment and
Local Government

It must be stressed that these indicators are sensitive to
human settlements in general and that some may not be

1.12 Choosing the settlements

The candidate list of settlements is based on three impor-
tant criteria: size, functionality and geographical spread.
The list (Table 1.10) is selected from Appendices 1, 2 and
3 of the scoping documemRriority Environmental Re-
search to Meet the Immediate Needs of the National Spa-

tial Srategy (2000-LS-4-M1), and was both modified and
where applicable, to the seven themes or ‘hotspots’ iden- ratified at the assessment meeting in St Martin’s House,
Dublin (26th April, 2001).

applicable or relevant to settlement size. The final list of
indicators for application in the sustainable settlements
project rests on a variety of factors, not least of whichis
dataavailability. In relation to the development of afina
list of environmental indicators, priority must be given,

tified in the EPAState of the Environment report.
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Table 1.9. European Environment Agency (EEA) indicators.

Indicatorsof urban Potential data Indicatorsof urban Potential data Indicatorsof urban Potential data
patterns sources flows sources env. quality sources
Population Census, Central Water consumption/  Environmental O, concentration of  Environmental
Statistics Office inhabitant in Protection Agency, urban surface water ~ Protection Agency
litres/day Local Authorities in mg/litre

Population density

Total area (km?)
and total built-up area

(kmA), by land use

Total area and total
green area (k)

Transportation
network: motorway
length (km), railway
length (km) and

% of total urban

area (k)
Derelict areas — ki

and as a % of total
urban area

Census, Centra
Statistics Office

Dept of Arts Heritage
and the Gaeltacht,
Duchas, Ordnance
Survey

% of groundwater
resources in total
water supply

% of dwellings
connected to a
sewerage system

Environmental
Protection Agency,
Local Authorities

Environmental
Protection Agency,
Local Authorities

Dept of Arts Heritage Number and capacityEnvironmental

and the Gaeltacht,
Duchas,
Ordnance Survey

National Roads
Authority, Central
Statistics Office,
Dept of Transport,
Energy and
Communications

Local Authorities,
Dept of the
Environment

Urban renewal areas Dept of the

—km?and as a

Environment, OS

% of total urban area Maps

Urban mobility — no.
and length of trips
and average length
of trips in km/
inhabitant/mode of
transportation/day

Commuting patterns
— number of
commuters into and
out of settlement
and as a % of the
urban population

Traffic volumes —
total and inflow/
outflow in
vehicle km

Number of vehicles
on main routes

Trends in journey
times/ patterns

National Roads
Authority, Central
Statistics Office,
Dept of Transport,
Energy and
Communications

National Roads
Authority, Central

of water treatment
plants by type of
treatment

Electricity
consumption in
GWhlyear

Energy use by fuel
type and sector

Number and type of
power and heating
plants in the
settlement

Amount of solid
waste collected in
t/inhabitant/year

Composition
of waste

Statistics Office, Dept

of Transport, Energy
and Communications

National Roads
Authority, Central
Statistics Office,
Dept of Transport,
Energy and
Communications

National Roads
Authority, Central
Statistics Office,
Dept of Transport,
Energy and
Communications

National Roads
Authority, Central
Statistics Office,
Dept of Transport,
Energy and
Communications

% of waste
recycled

Number of
incinerators and
volume of waste
incinerated

Number of landfills

Protection Agency,
Local Authorities

Electricity Supply
Board

Dept of Public
Enterprise

Electricity Supply
Board

Environmental
Protection Agency,
Local Authorities

Environmental
Protection Agency,
Local Authorities

REHAB,
Environmental
Protection Agency,
Local Authorities

Environmental
Protection Agency

Environmental

and volume received Protection Agency,

by waste type

Local Authorities

Quiality of air annual
mean concentrations
(SO, NO,, PM10s)

Exposure to noise
above 65 dB and
above 75 dB

Number of people
killed and injured in
traffic accidents/
10,000 inhabitants

% of people within
15 minutes walking
distance of urban
green areas

Environmental
Protection Agency

Environmental
Protection Agency

National Roads
Authority

National Roads

Authority, CSO, Dept
of Transport, Energy
and Communications
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Table 1.10. Candidate set of selected settlements (prior to meeting 26th April 2001).

Functionality Townswith population over ~ Townswith population less  Villages with population less
10,000 in 1996 than 10,000 in 1996 than 1500 in 1996

Dormitory Portlaoise Pallasgreen

Tourism Killarney Westport Freshford

Industry Waterford

Agriculture/Business Athlone Roscrea Shinrone

Coastal Sligo

Gateway Limerick

1.13 Implications for the methodology « Afurther qualitative analysis will follow, using avail-

The following implications for the development of indi-
cators are drawn from the above review.

Settlements are selected on the basis of a balanced

representation of the urban/rural hierarchy and on the *

availability of data at the local/urban level.

The selected settlements are classified by size, func-
tionality and geographical spread.

Environmental and socio—economic pressure indica-
tors will be developed for each.

Environmental and socio—economic state indicators
will be developed for each.

Environmental and socio—economic response indica-
tors will be developed for each.

A comparative review of settlements by environmen-
tal and socio—economic indicators will be under-
taken.
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able data to draw conclusions on the relative place of
the settlement’'s environmental profile in relation to
its urban hierarchy position.

The results will subsequently be compared with any
available ‘response’ indicators of environmental
actions, policies and management systems.

1.14 Conclusions

In conclusion, the report highlights the growing problems
facing settlement planning today. The world’s landscapes
are facing increasing pressure to provide an adequate
quality of life for an ever-increasing human population.
One of the chief objectives of the NSS is to identify and
recommend apt spatial policies at a strategic level which,
if implemented, will enhance the prospects for a sustain-
able environment across Ireland as a whole. Section 2,
dicatorsand Empirical Analysis, aims to begin to address
some of these issues.



Section 2 Indicators and Empirical Analysis

2.1 Introduction

The focus of this section is data gathering and analysis.
Thistask consists of the selection and application of sus-
tainability indicators to settlements of different size,
functionality and geographical location (Fig. 2.1). Eight
of the 11 settlements are selected from Appendix 3 of the
EPA project scoping document. The remaining three set-
tlements form the basis of a qualitative assessment of
towns with a population of less than 1500, for which few
empirical dataare available.

The indicators that exhibit sensitivity to settlement size
areidentified herein and abasisfor long-term work toim-
prove our understanding of the relationship between set-
tlement patterns and environmental quality in Ireland is
provided.

One of themain findings of thisreport isthat the relation-
ship between sustainability and settlement size is very
complex, embracing not just the physical size of a settle-
ment but also functional characteristicsand spatial organ-
isation.

wEe

Location of selected settlements

«Sligo
Westport
Athlone
- Portlaoise
Shinrone ,
=Roscrea
1_'imerick *Freshford
Pallasgreen
Waterford
.
+ Killarney

[ e e— e— ]
0 30,000 60,000 120,00

180,000 240,000

Fig 2.1. Geographical location of selected settlements.
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As identified in Section 1 (Literature Review), a settle-
ment is not just the buildings within an urban area but
also itstravel hinterland, social identity, economic arena

in which theoretical approaches, sometimes using proxi-
mate data, are used to further elucidate the relationship
between settlement size and sustainability.

and physical hinterland. The absence of an agreed defini-
tion of ‘settlement size’ creates several problems. Conse- 2.2
quently, a major implication of this report is the need for
further research to tackle issues related to lack of availa- The causes of unsustainability are complex and may be
ble and accessible data, the uncertain definition of bound- social (including cultural, political, institutional and mor-
aries and the need for a truly representative sample of al considerations), economic or ecological in nature, or a
mixture of these (AFRC-SERC Clean Technology Unit,
1993). This complexity is mirrored in the multitude of
The report highlights, in matrix format, gaps in the infor-  works currently seeking to exploit indicators as tools to
mation base and areas where in-depth research and datanform decision-making. The most established work on
generation are needed. This deficit means that proximate indicator development is in the economic sphere (for ex-
data are used in certain cases and the indicators selectecample, GDP); however, efforts to establish environmen-
are less than optimally informative. A contributory cause tal and social indicators have also become prolific in the
of quantifiable unrepresentativeness in research findings last decade. With the promotion of sustainable develop-
is the absence of a statistically representative sampling ment high on policy agendas, efforts to integrate these al-
frame. More secure conclusions in relation to sustainable ternative dimensions have intensified. Sustainable
settlement size require, as a minimum, that several settle- development is typically categorised by the social, envi-
ments from each category identified in the scoping docu- ronmental and economic triancle (Fig. z.2) (Ravetz,
ment be examined. 2000,Rothman and de Bruyn, 1998). In relation to this
model, it can be argued that progress towards sustainabil-
An analysis of these indicators is provided so as to iden- ity is characterised by a gradual convergence of the three
tify the overall relationship between settlement size and circles, indicating a holistic and co-ordinated approach
sustainability. This analysis is taken further in Secticn 3, that fully integrates economy, environment, society and

Sustainable settlement size

settlements to allow scientifically based conclusions.

“Green Llfestxl’és
& Cultural Goals

/4

“Human Need§ &
‘DPemand Management Society

& Politics

N/

Environment
& Resources

Economy
& Industry

i)

‘Clean Technqtegy &
‘Eco-modernisation

Figure 2.2. Environment—economy-society (Ravetz, 2000). Overlapping discourses in sustainable development.
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governance (Dooris, 1999). Each of these categories in-
fluences the others. Environmental protection is essential
for human life, economic development is needed for en-
vironmental protection, social progress is needed for a
stable economy and local governance oversees and man-
ages these processes.

Settlements are, by nature, intensive hubs of activity, tak-
ing resources and producing goods and services for else-
where. However, sustainability in this context has a
distinctive meaning. At a seminar in Californiain 1991,
the following definition (Dominski et al., 1992) was
adopted:

Sustainability may be defined as a dynamic balance
among three mutually interdependent elements: (1) pro-
tection and enhancement of natural ecosystems and re-
sources; (2) economic productivity; and (3) provision of
social infrastructure such as jobs, housing, education,
medical care and cultural opportunities.

The specific focus of this project ison therelationship be-
tween settlement size and sustainability. However, it has
been established from the literature review that it is ‘effi-
cient size’ that is the key. Settlement sustainability is not
just influenced by size but also by functional characteris-
tics and spatial organisation within the urban system
(Capello and Camagni, 2000). The concept of ‘settle-
ment’ will, therefore, be addressed as not only the build-
ings within an urban area, but also the travel hinterland,
social identity, economic arena and physical hinterland.
Within the indicator framework, settlements need to be
viewed as ‘dynamic and complex entities resident in a
wider ecosystem’.

The importance of social and economic factors introduc-
es more complexity into the choice of, and framework
for, sustainability indicators for settlements. Environ-

mental issues are not the sole consideration in terms of ei-

It is useful at this stage to examine the theory underpin-
ning the indicator framework employed in this report.

2.2.1 Theoretical framework for indicators

The aim of this report is to establish a framework of sus-
tainability indicators that can be used to assess the envi-
ronmental performance of selected settlements in Ireland.
There would appear to be two main issues that stand out
from the rest: (1) preserving the ‘green’ image of Ireland
(considered crucial for tourism and the food industry),
and (2) the detrimental impact of the primate city, Dublin,
on the sustainability of other smaller settlements in the
country. These examples would suggest that the most
useful approach to be taken for the study would be one
geared towards ecological modernisation, which is
founded on the principal that the attainment of high envi-
ronmental standards is a precondition for sustainable
long-term improvements in material well-being (Hajer,
1995).

The main focus for indicators in this report is the descrip-
tion of settlement size and its relationship with the goals
of sustainability, with indicator selection conforming to
the following criteria:

1. Scientific soundness,
2. Applicable to the urban area,
3. Use of readily available data,

4. Enable comparison between settlements in Ireland,
and

5. Resonate with Irish environmental and social con-
cerns relating to urban areas, wider sustainable devel-
opment objectives, and ‘other’ indicator sets (where
possible).

2.2.2 Indicatorsasinformation tools

ther sustainability or sustainable settlement size. Other The fact that sustainable development objectives are ex-
components such as transport, housing, education andtremely broad and sometimes difficult to quantifyn-

quality of life are equally important. Consequently, the
sustainability indicators selected herein must reflect the
multi-dimensional nature of the paradigm, taking into ac-

count not only environmental and conservation issues but

also the interdependent and complex relationship with
socio—economic parameters.
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sures that national governments are increasingly aware of
the need to develop specific measures of progress and
methods of monitoring. Taking the UK as an example,

1. Some issues are important but are not readily quantified. These
include, for example, measures of the aesthetic qualities of land-
scapes and buildings, and the amenity value of the countryside.
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the national strategy provides a set of approximately 150
indicators, including 15 headline indicators. The UK
Government has also set targets for a number of indica
tors (DETR, 2000). The UK indicators report suggested
that indicators should ideally have atarget or guideline
level to monitor movement towards or away from sus-
tainability reference values. Salient recommendations
from the UK Round Table on Sustainable Development
(1998) include the following:

1. Indicators of sustainable development should if pos-
sible have targets attached,

2. Indicators in the state category should have alert
zones attached, and

3. They should seek to engage the public.

The consultation process also identified the need for a
larger number of more detailed indicators for use as pol-

icy and management tools, and for a much smaller set,
which encapsulate the main issues, so that an overall pic-

ture of performance can be gleaned. Indicators used on
different levels of decision-making will obviously need
different levelsof detail. Therefore, ahierarchy of indica-

tors seems most appropriate, with the highest level of
‘headline indicators’ (as developed by the UK, Sweden
and Germany) particularly useful for communication
purposes, with more detailed data used by administration
and experts (Spangenberg, 2000).

2.2.3 Other indicator initiatives

It is useful to take account of other indicator work, both
to inform the indicator framework and to avoid potential
pitfalls. In addition to the multitude of indicators that are

224 Addressing the sustainable development
agenda

The shift in focus from a combative economic versus en-
vironmental agenda, to approaches that seek to balance
the three essential elements of sustainability is highlight-
ed by the changing stance of the UK Government (Cus-
tance and Hillier, 1998). Previously, the Conservative
Government strategy focused on balancing economic de-
velopment and environmental protection. However, the
new Labour Government has placed emphasis on the
third dimension of sustainable development, that of
achieving social progress that recognises the needs of all
people. The revised set of national indicators reflects this
wider perspective, and includes indicators covering eco-
nomic, environmental and social dimensions. The frame-
work for the UK indicators set out 21 ‘families’ of issues
that were considered to be important, and for each issue
the key objectives were identified, and indicators appro-
priated. Underlying the consideration of each family of
issues is the ‘Pressure—State—Response’ model devel-
oped by the OECD, for environmental indicators. How-
ever, for indicators of sustainable development, this
model is not felt to be entirely appropriate for describing
the interactions, as it does not pick up on the benefits that
economic growth can bring, for example, income, em-
ployment and goods and services that people need and
that also improve their welfare.

Two alternative indicator systems are worthy of mention
in this regard. As discussed previously, the UN Commit-
tee on Sustainable Development adapted the environ-
mental PSR model to the needs of sustainable

currently available, there are also a variety of approaches development by replacing the concept of pressures with

that have been utilised to form ‘families’ of indicators

(indices). These can differ in a variety of ways. Initiatives
can be community-driven (bottom-up) or more strategic
and linked to government initiatives (top—down), sectoral
or issue led, alternatively linked to environmental, eco-

nomic, or social agendas, geared towards urban or gener-

the concept of ‘driving force indicators’ (Jackson and
Roberts, 2000), reflecting those human activities that im-
pact on sustainable development, either in a harmful or
beneficial way. Additionally, the American SDI frame-
work has selected indicators that are based on economic,

al sustainable development, and focused (placefissue environmental and social subcategories, and are either or-

specific) or generalised (for international comparison).

ganised according to issue, or SDI framework categories

These choices need to be acknowledged when selectingof long-term endowments and liabilities, processes and

indicators, and when constructing the overall framework.
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2.25 Establishing an indicator framework stage, it is desirable to break down the different facets

that need to be addressed.
In broad terms, the aim of ensuring a city’s ‘sustainabili-

ty’ is to strike a balance between ensuring access to the 2.25.1 Functionality
functions of high-level urban services (the city effect)
and limiting the problem of urban overload (Archibugi,

1997). Capello and Camagni (2000) suggest that the city e _ _ _
effect increases until reaching an urban size of around Population is important with respect to producing suffi-

cient critical mass for the benefits of the ‘city effect’ (as

discussed previously, and in greater detail in Capello and

f Camagni (2000) and in Archibugi (1997)). Functionality
can have international, national and sub-national conno-
tations, though for this project the size of settlements is

It is also useful to acknowledge some of the findings from likely to be much more influenced by the regional or na-

the Habitat Agenda (UN, 1996). Some pertinent state- tional scale.

ments include the following.

Grading settlements according to population and func-
tional characteristics can act as a form of ‘base’ variable.

360,000, whereas the urban overload pivotal value is es-
timated to be around 55,000. Both city effect and urban
overload are said to be influenced by the presence o
high-level functions and the level of network integration.

The upgrading of functions within a city can be extremely
1. Sustainable development will depend very largely on important in enhancing both image and services. Linkag-
the capacity of urban and metropolitan areas to man- es outside the city are particularly important in this re-
age the production and consumption patterns and the gard, e.g. networking and advanced transport and
transport and waste disposal systems needed to pre-telecommunications infrastructure. It is evident that tech-
serve the environment (pt 101). nology also has a role to play here. From the work of
) ) . Capello and Camagni (2000), it is suggested that the ex-
2. Green spaces and vegetation cover in urban and peri- i ) , X
urban areas are essential for biological and hydrolog- tent of tertiary func.tlons IS. én important factor. They sug-
ical balance and economic development (pt 112). gested that there is a minimum threshold of high-order
tertiary functions that has to be achieved before increas-
3. Unsustainable and wasteful production and consump- ing returns to urban scale manifest themselves (49%).
tion patterns lead to increasing problems in waste
management. It is essential to intensify efforts aimed 2.2.5.2 Form
at minimising the production and discharge of waste,
and at recycling and reuse as much as possible, and Urban form is a major strategic factor determining sus-
disposing of the remainder in an environmentally tainability, i.e. the shape, size and density of settlement
sound manner. This will require changes in attitudes pattern (spatial organisation). This will involve aspects
and consumption patterns and in the design of build- such as monocentric versus polycentric patterns, travel to
ings and neighbourhoods, as well as innovative, effi- work distances and modes of travel. For example, the Eu-
cient and sustainable modalities for waste ropean emphasis on high-density housing means that ur-
management (pt 133). ban green spaces are increasingly under pressure. Work

4. Managing transport in human settlements should be on local-level ecological performance indicators may

done in a way that promotes good access for all places &/S0 be of benefit to the project (Whitfcetl., undated).

of work, social interaction and leisure, and facilitates  Their approach quantifies the effects of urbanisation on
important economic activities, including obtaining surface temperature, hydrology, carbon storage and se-
food and other necessities of life. This should be done questration and biodiversity.

while reducing the negative effects of transport on the
environment (pt 149). 2.25.3 Theissue of spatial scale

From the collated information, it is possible to begin to These issues bring into focus the importance of including
develop a framework for the family of sustainable settle- the influence of spatial scale within this analysis. Firstly,
ment indicators that will be useful for this project. At this impacts may either be local or much wider in scope. The
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argument against the compact city format isthat although (including material, energy and water), with an under-
it may be desirable on global environmental grounds, it standing that all inputs to a settlement will at some point
may not perform so well in terms of the ‘social’ dimen- become waste material.

sion, or in terms of local environmental objectives. Addi-

tionally, action may need to be implemented at different 2.2.5.5 Indicator framework

spatial scales (national, regional or borough) and it may

be useful to link indicators with the relevant actors and It is evident from the literature review that the format of
spatial scales for action. These trade-offs need to be madechoice would appear to be of the DPSIR (Driving Force—

explicit. Pressure—State—Impact—Response) typology (Fig. 2.3).
To some extent, this will loosely match metabolism mod-
2254 Flows els applicable to urban settlements. Due to the complexi-

ty involved, and the need to address all of the above
Urban settlements are not closed systems. It is, therefore, variables, it would appear that the best structure or layout
necessary to take into account resources that are bothfor the indicators would be to utilise a combination of hi-
brought within (resource use), and excreted from (waste) erarchical layout (economic, environmental and social)
the settlements. The hinterland is the area needed to serv-and a matrix structure to establish all the relevant links.
ice a settlement and is now commonly measured by way
of an ecological footprint (though there is likely to be in- It is appropriate at this stage to consider the environmen-
sufficient detail at the local scale to construct a valid foot- tal and socio—economic issues in Ireland from which the
print). sustainability indicators evolved (Section 2.2). This sets

the scene for the development and application of the in-
Indicators will need to focus on the whole production and dicators selected to evaluate 11 Irish settlements of vary-
consumption life cycles of the settlements under scrutiny ing size, function and geographical location.

DPSIR For Urban Areas: Source EEA

D P S |

4

Prioritising
Sector Macro- I ssue specific
specific economic policies- .
policies policies air/water quality, Setting of Targets
« EMAS | [Agenda2l waste
5EAP management. R

Figure 2.3. Driving Force—Pressure—State—Impact—Response (DPSIR) framework.
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2.3 The Irish context 2. Income distribution

The National Development Plan 2000-2006 is the prima- 3: City size

ry political and institutional expression of Ireland’s pro- 4. Households
posed response to the extraordinary rate of growth of the
economy over the last decade. The changing balance of
people, land and urban form is under continuous pressure
from development, not just the development of buildings, The remaining data are placed within a hierarchical struc-
but also the dynamics of demand for space and amenity ture according to three levels (domains, issues/sectoral
(Ravetz, 2000). Ireland’s urban fabric and built environ- categories, and indicators).

ment are major factors in continued economic develop-
ment. Although many recent policy initiatives, such as
the Local Government Planning and Development Bill
(DoELG 2000), have focused on improving the socio—
economic conditions of built-up areas, many environ-
mental problems are still intensifying, such as waste
management, air and water pollution, traffic congestion,
degradation of urban landscape and loss of open space. 1. Rate of growth across strategic sectors

5. Transport infrastructure

6. Networking capability.

Environmental
The issues have been selected to mirror the EU 5th Envi-

ronmental Action Programme and to cover the issues of
most concern to settlements in Ireland (therefore omits
ozone layer, dispersion of toxins, marine environment
and coastal zones):

A range of key environmental concerns identifiedris 2. Increasing environmental pollution
land’s Millennium Repor(EPA, 2000), in addition to 3. Wastewater treatment
fundamental socio—economic concerns, are examined in
Section 1, Literature Review.

4. Area of tourism

5. Substances entering inland waters (nutrients)

2.4 Indicators and information sources 6. Waste disposal.

This report describes the indicator framework that in- Therefore, the main issues for the Ireland project are:
forms the selection of a comprehensive set of indicators
for the Irish Sustainable Settlements project. The frame-
work is a combination of hierarchy and matrix format. In- 2. Climate change
itial classification is in the form of a three-level hierarchy 3.
tree.

1. Air pollution

Water quality

4. Resource use
24.1 Framework hierarchy

5. Waste
Level 1. domains 6. Urban quality
Functional, environmental, social, economic, and gov- . .

7. Biodiversity.
ernance

This classification covers the main environmental issues
as cited ifreland’s Environment — A Millennium Report

Due t9 the complexity anq inter-connectivity of the ma.nyll (EPA, 2000). There is also added valuein classifying the
sustainable development issues, some of the areas will iN- vironmental indicators according to sectoral catego-
evitably overlap between different domains. Where this

L evel 2: issues/sectoral

ries:
is the case, the most obvious categorisation is selected.

1. Energy
Functional
The functional data act as a baseline and will involve is- 2. Transport
sues such as: 3. Industry
1. Demographics 4. Households
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5. Waste
6. Tourism.

Social
Social indicators are categorised according to:

1. Education

2. Hedth

3. Individual

4. Social cohesion.

Economic
A typical breakdown for economic indicatorsis:

1. Economic performance
2. Infrastructure
3. Poverty.

However, for the purposes of this report infrastructure
will be addressed within the functional domain, with pov-
erty under a social classification. Therefore, indicators
will be based on general economic performance.

Governance
Typical breakdown for governance indicatorsis:

1. Democracy
2. Environmenta protection programmes
3. Sustainable development spending.

Level 3: selected indicators

This section attempts to place the indicators that have
been selected within the above framework and group
them according to aDPSIR format. Thisenablesaninitial
evaluation of the comprehensiveness of the data set, and
provides an assessment of where gapsin information ex-
ist.

Environmental

Driving force
1. Mode of journey to work (data tables and sensitivity)

2. Accessihility by public transport (data tables and sen-
sitivity)

3. Number of vehicles registered (data tables and sensi-
tivity)

4. Traffic growth (sensitivity only)

5. Number of passengers/car (sensitivity only)
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6. Municipal waste/capita (sensitivity only)

Sate
1. Changesin forest cover (data tables and sensitivity)

2. BOD (N & P) in water bodies (data tables and sensi-
tivity)

3. Pb, Cd, Cr, Cu, in water bodies (data tables and sen-
sitivity)

4. Birds(indicators of biodiversity) (datatablesand sen-
sitivity)

Response

1. Wastewater treatment (data tables and sensitivity)

2. Protected area as % of total area (datatables and sen-
sitivity)

3. Percent population connected to wastewater treat-
ment plants (data tables only)

4. Wasterecycling and re-use rates (data tables and sen-
sitivity)

5. Number of Integrated Pollution Control (IPC) and
waste licenses issued (data tables and sensitivity)

Social
Driving force
1. Unemployment rate (county and city level only) (data

tables only)

2. Rate of change of school age population (data tables
only)

3. Road fatdities (sensitivity only)

Sate
1. Children finishing primary school (data tables only)

2. Number of persons/hospital bed (data tables only)

3. Number of practising GPs (datatables and sensitivity)

Response

1. Infrastructure (roads) (to beincluded in functional do-
main)

2. Accessihility by public transport (datatables and sen-
sitivity)

3. Lotto payment to tourism (sensitivity only)

Economic

Driving force
1. Number of foreign jobs created (data tables only)

2. Overseastourists (use of B& Bs as proxy) (datatables
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and sensitivity)

3. Jobs gained/lost (sensitivity only — to be included as

impact)

Sate

1. House price to income ratio (data tables and sensitiv-

ity — to be included as driving force)

2. Number of primary school children (data tables only

— to be included as driving force, social)

3. Distance travelled to work <2 miles (sensitivity only)

4. Stock of jobs (sensitivity only — to be included as im-

pact)

5. Occupations (sensitivity only — to be included as im-

Table 2.1. Driving force/pressureindicator s (social).

pact)

Response
1. Per-capita expenditure on roads (sensitivity only)

2. Road improvement needs (sensitivity only)

The presentation of the indicators (Tables 2.1-2.12) is
structured around a framework based on the concept of
causality, and known as the DPSIR framework (illustrat-
ed in Fig. 2.3). While it is accepted that the real world is
generally more complex than can be expressed by the
DPSIR framework, it is however a useful conceptual sys-
tem (EPA, 1999a). Data sources identified, and the status
of data available to the research team, are indicated in
these tables.

Indicator Data sour ces Data status
Unemployment rate Census, Fas, Dept of Social Welfare County data only
Population growth rate Census, CSO National figures only
Net migration rate CSO National figures only
Total fertility rate Health Boards, Dept of Health National figures only
Rate of change of school age Statistics Section, Dept of Education Data available for all but smallest
population settlements

Primary school enrolment rate Statistics Section, Dept of Education National data only
Secondary school enrolment rate Statistics Section, Dept of Education County data only
Adult illiteracy rate Dept of Education, VEC Offices National data only
New housing completions LAs, CSO, Building Federation of County data only

Ireland, building firms

Table 2.2. Driving for ce/pressure indicator s (environmental).

Indicator Data sources Data status

Annual withdrawals of ground and surface EPA, GSI
water

Emissions of hydrocarbons EPA, LAs

No data at settlement scale

No data at settlement scale

Domestic consumption of water/capita EPA, LAs, reports No data at settlement scale

Release of nitrogen and phosphorusto  EPA
coastal waters

Release of nitrogen and phosphorusto  EPA
rivers and lakes

Household and commercial waste arisings EPA, LAs
Household and commercial waste disposal  EPA, LAs
Non-agricultural waste disposal EPA, LAs

Hazardous waste generation (imports EPA, LAs
and exports)

Population density OS, Census
Accessibility by public transport Timetables

Data available for larger water bodies, not
per settlement

Data available for larger water bodies, not
per settlement

Data at LA level only
Data at LA level only
Data at LA level only
Data at LA level only

Data available
Data available
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Table 2.3. Driving force/pressure indicator s (economic).

Indicator

Data sources

Data status

GDP/capita

Sum of exports and imports as % of GDP

Energy demand and economic growth

Annual energy consumption

Total ODA given/received as % of GNP

Number of foreign and indigenous jobs
created

Overseas tourist numbers

Dept of Finance, CSO

Dept of Finance, CSO

Dept of Public Enterprise, CSO, EPA,
ESB

Depts of Public Enterprise, Transport
Energy and Communications, CSO,
EPA, ESB

Depts of Finance and Foreign Affairs

Enterprise Ireland, Industrial Development

Authority, Shannon Development
Bord Failte

National data only
National data only

Data held by ESB but not released:
commercial sensitivity

Data held by ESB but not released:
commercial sensitivity

Not applicable
Data available

Proxy: data available on numbers of
guesthouses, hotels, B&Bs

Table 2.4. Stateindicator s (social).

Indicator Data sources Data status
Head count index of poverty CSsO National data only
Ratio of average female:male wage Census, CSO County data only

Children finishing primary school
Informal undeclared employment

School life expectancy
Women/100 men in labour force
Life expectancy at birth

Number of persons/hospital bed
Infant mortality rate

Number of practising GPs

% population covered by health
insurance

% population in urban areas
% single parent families

Dept of Education

Dept of Social Welfare, Revenue
Commissioners
Dept of Education
CsO
Dept of Health, Health Boards
Dept of Health, Health Boards
Dept of Health, Health Boards
Dept of Health, Health Boards,
Golden Pages

Dept of Health, Health Boards, VHI
and BUPA Ireland

Census, CSO
Dept of Social Welfare

Data available
No data

Data at county level only
County data only
County data only
Data available
Data at national level only
Data available

Data not released: commercial sensitivity

Not applicable
County data only

Table 2.5. Stateindicator s (environmental).

Indicator

Data sources

Data status

Changes in land condition
Changes in forest cover

Number of mildly, moderately and
strongly eutrophic lakes
Concentration of faecal coliforms in
water bodies

Dept of Environment and Local Govt, OSI Cost of data too high

Coillte, Coford
EPA, LAs

EPA, LAs

Area, volume and distribution of green LAs

areas

Area of land devoted to waste disposal

EPA, LAs

Number of pedestrian streets, bus and EPA, LAs

cycling lanes
Birds as indicators of biodiversity

BirdWatch Ireland

Data available
Data available for larger lakes

No data at settlement level

Not applicable

County data only
Not applicable

Data available
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Indicator

Data sources

Data status

Environmentally adjusted NDP intensity
of material use

Number of school children/classroom/
schooal in primary and post-primary
schools

Local government/capitaincome

% local government income by sources
from taxes, user charges, transfers from
higher levels of government, borrowings
and other incomes

Dept of Environment and Local Govt

Dept of Education

Dept of Environment and Local Govt,
LAs
Dept of Environment and Local Govt,
LAs

National/pilot basis only

Data available for primary level only

National dataonly

National data only

Table 2.7. Impact indicator s (social).

Indicator Data sources Data status
Trendsin journey time Dept of Environment and Local Govt National data only
Number of personskilled or injured in National Roads Authority Data available
road accidents
Table 2.8. Impact indicator s (environmental).
Indicator Data sources Data status
Biological and chemical status of river EPA, LAS Data available but for 1998 only
and |lake water quality
Biological and chemical status of EPA, LAs County data only
drinking water quality
Means of travel to work Census Data available
Table 2.9. Impact indicator s (economic).
Indicator Data sources Data status

Average house prices

CSO, auctioneers

Data available from auctioneers

Level of inflation CSO Not applicable

Tax rates Dept of Finance Not applicable
Table 2.10. Response indicator s (social).

Indicator Data sources Data status

GDP spent on education Depts of Education, Finance National data only

National health expenditure devoted
tolocal health care

Total nationa health expenditure related
to GNP

Infrastructure expenditure/capita

Depts of Finance and Health, Hedlth
Boards

Depts of Finance and Health, Health
Boards

Depts of Finance, Environment and
Local Government, NDP policy

Regional dataonly

National dataonly

Data available on NDP expenditure on
roads
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Table 2.11. Responseindicator s (environmental).

Indicator

Data sources

Data status

Wastewater treatment

Protected area as % of total area

Expenditure on waste collection and
treatment

% population connected to wastewater

treatment plants
Waste recycling and re-use rates

Number of IPC and waste licences
issued

Investment in heritage

Controls on litter

EPA, LAs

Dept of Art, Heritage, Gaeltacht and the
Islands, Duchas

EPA, LAs

EPA, LAs

REHAB, LAs
EPA

The Heritage Council, Dept of
Environment and Local Government

Dept of Environment and Local
Government

Data available for larger settlements

Data available

Limited data available from Mr Binman

Data available

Data available

Data available

National data only

National data only

Table 2.12. Response indicator s (economic).

Indicator

Data sources

Data status

Environmental protection expenditure asDepts of Environment and Local

% of GDP

Government, Finance

Amount of new or additional funding for Depts of Environment and Local

sustainable development

Pollution abatement and control
expenditure

Per capita expenditure on roads

Expenditure on air pollution abatement

Expenditure on waste management

Expenditure on hazardous waste
treatment

Government, Finance

Depts of Environment and Local
Government, Finance, LAs

National Roads Authority

Depts of Environment and Local
Government, Finance

Depts of Environment and Local
Government, Finance
Depts of Environment and Local
Government, Finance

No data available

No data available

No data available

Data available, no trends over time
No data available

National data only

No data available

2.4.2 Sectoral classification

A hybrid framework is constructed to improve the effec-
tiveness of the indicator set. Changes to the traditional
structure include the movement of biodiversity within the
urban quality category, the combination of resource use
and waste to form an urban metabolism section, and the
merging of air pollution with the sectoral classification of
transport. Suggested indicators (drawn from many inter-
national indicator initiatives, in particular the UK Re-
gional Sustainable Development Framework) have been
added to the proposed framework to enhance the cover-
age of theindicator set. The comprehensive nature of this
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new set is also highlighted through a sectoral analysis
(Tables 2.13-2.15).

24.2.1 Sectoral analysis

Energy
1. Energy use

2. Renewable energy share
3. Presence of CHP
4. Fossil fuel consumption

5. Energy initiatives
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Table 2.13. Sector al classification of environmental issues.

Environmental issues  Driving force/pressure  State Impact Response
Air pollution and Mode of journey to Air quality index Respiratory illness Cycle-ways
transport work Numbers of passengers/
Accessibility by public car
transport
Number of vehicles
registered

Climate change

Traffic growth
Number of passengers/
car

Built-up area/density
Energy use
Renewable energy
share

Presence of CHP

Energy initiatives
Energy efficiency rating
of housing

Water quality BOD (N & P)inwater  Drinking water Wastewater treatment
bodies quality % population connected
Pb, Cd, Cr, Cu in water to wastewater treatment
bodies plants
Urban metabolism Amount of municipal Eco-efficiency Industrial waste Weaste recycling and re-
(resource use and waste produced/capita arisings use rates
waste) Water consumption. Number of IPC and
Fossil fuel consumption waste licenses issued
Food consumption Waste minimisation
Amount of municipal actions
waste going to landfill Litter fines
Street cleaning
Number of recycle bins
Urban quality New house Changesin forest cover  Noise complaints Protected area as % of
completions Birds (biodiversity) Derdlict land total area
Amount of green space Investment in
Spread of urbanised area environmental/
regeneration schemes
Table 2.14. Sectoral classification of social issues.
Social issues Driving force/lpressure  Sate Impact Response
Education Rate of change of % of 16-year-olds
school age population staying on in post-
Children finishing compulsory education
primary school % of population of
working age with no
qualifications
Health Number of persons/ Access to emergency % of children fully
hospital bed medical services immunised
Number of practising Sport and leisure
GPs facilities
Individual Road fatalities Floor area per person Housing investment
Social cohesion Unemployment rate Population sizetrends ~ Crime figures Lotto payments to
Income support tourism
beneficiaries
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Table 2.15. Sector al classification of economic issues.

Economic issues Driving force/pressure  Sate Impact Response

Economic performance  Number of foreignand  Distance travelled to Jobs gained/jobs lost Road improvement
indigenousjobs created  work Stock of jobs needs
Overseas tourist Employment in high- Occupations Per-capita expenditure

numbers

House price/ income
ratio

Disposable income per
household

tech industries

on roads

Transport
1. Mode of journey to work

2. Accessihility by public transport
3. Number of vehiclesregistered
4. Number of passengers/car

5. Cycleways

Industry
1. Industrial waste arisings

2. Eco-efficiency
3. Waste minimisation action

Households
1. Percent population connected to wastewater treat-
ment plants

2. Food consumption
3. New houses built
4. Energy efficiency rating of housing

Waste
BOD (N & P) inwater bodies

Pb, Cd, Cr, Cu in water bodies
Wastewater treatment

Number of IPC and waste licenses issued
Litter fines

Street cleaning

Number of recycle bins

Amount of municipal waste produced

© © N o 0 k~ W DN P

Amount of municipal waste going to landfill

Tourism
1. Protected area as % of total area

2. B&Bs

Miscellaneous
1. Built-up area/density

Water consumption
Amount of green space
Spread of urbanised area
Noise complaints
Drinking water quality

Investment in environmental/regeneration schemes

© N o g ~ w DN

Derelict land

The final list of sustainability indicators for inclusion in
this study is shown in Table 2.16. These include original
indicators from Tables 2.1 to 2.12, some modified, and
additional new indicators. Thefinal list of indicators pre-
sented here is selected on the basis of data availability
and accessihility.

2.4.3 Indicators sensitive to sustainable settle-
ment size

Each indicator presented in Table 2.16 was examined and
empirically analysed for sensitivity to settlement size.
For those indicators not displaying sensitivity, gapsin the
information base are examined in Section 2.4.3.1. Only
those indicators displaying sensitivity to settlement size
are examined here. Of those indicators found to be sensi-
tiveto settlement size, theinitial analysis of someindica-
tors signals that larger settlements are more sustainable,
while others suggest that smaller settlements are more
sustainable. The purpose of this section isto evaluate the
significance of these indicators in order to arrive a an
overall assessment of the relationship between settlement
size and sustainability.
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Table 2.16. Sensitivity of indicatorsto settlement size.

Indicator

Sensitivity

Yes

No

Driving force/pressureindicators

Municipal waste/capita (Env)

Number of passengers/Car (Soc)
Sateindicators

Goldfinch numbers (Env)

Population density (Env)

Forest cover (Env)

Number of GPs (Soc)

Public transport (Soc) urban bus service settlement connectivity
Impact indicators

Means of travel (Env)

Distance travelled to work <2 miles (Econ)

Road fatalities/injuries (Soc)
Response indicators

IPC (Cumulative) (Env)

Recycling (Env)
Driving force/pressureindicators

Number of vehicles registered (Env)

Urban wastewater discharges (Env)

N & Ploads (Env)

Traffic growth (Env)

Jobs gained/jobs lost (Econ)
Sateindicators

River water quality (Env)

Conservation areas (Env)

Hospital activity (Soc)

Number of pupils attending primary schools (Soc)

Population size trends (Soc)

Stock of jobs (Econ)

Occupations (Econ)
Impact indicators

Average house prices (Econ)
Responseindicators

B& Bs, guesthouses, hotels (Env)

Roads to be upgraded under the NDP (Env)

L otto payment to tourism (Soc)

Road improvement needs (Econ)

<< L L < <

<

<< L <

<L L <

<

<< L <
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2.4.3.1 Gapsin theinformation base

The lack of available or accessible data significantly im-
pacted upon the number and quality of indicators. Conse-
quently, a major implication of this report is the
identification of the need for further research to tackleis-
sues related to data availability, the uncertain definition
of settlement boundaries and the need for arepresentative
sample of settlements to allow more scientifically based
guantitative analyses and modelling. Asindicated above,

Tables 2.1-2.12 examine the status of each indicator and
determine whether data were available to settlement lev-

el. In addition, the following list highlights gaps in the in-
formation base for those indicators not displaying
sensitivity to settlement size.

Driving for ce/pressure
1. Number of vehicles registere&nvironmental) —

data for the number of vehicles registered were ob-
tained from the National Roads Authority. These data

exist at county level only and, therefore, provide only 2.

an indication of differences among settlements.

. Urban wastewater dischargeEnyironmental) —

data on urban wastewater discharges were obtained
from theUrban Waste Water Discharges in Ireland
reports 1994/1995, 1996/1997 and 1998/1999. There
are no data in these reports for Freshford, Shinrone
and Pallasgreen.

. N and P load&=nvironmental) — data for total N and

P discharged to rivers were obtained from the EPA.
Total nitrogen was not analysed in 1997-1999. The
mean of the ratio of total N (which was analysed in
each year) was, therefore, used to produce estimated
total N loads for 1997-1999 for each individual river.
Data were supplied for the Shannon Estuary and Wa-

terford Harbour catchment areas only and could not, 4.

therefore, be used as indicators for the estimation of
sustainable settlement size.

. Traffic growth Environmental) — data on traffic
growth on national primary and national secondary
routes were obtained from tiNational Road Needs
Sudy report (NRA, 1998). Although it is generally
agreed that this indicator ties in with the growth in
number of vehicles registered/settlement, the lack of
a representative time frame for annual daily traffic
renders this indicator unsuitable for use in this study.
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5. Jobs gained/jobs logE¢onomic) — data on job hum-

bers were obtained from Enterprise Ireland and relate
to full-time jobs in companies under the remit of En-
terprise Ireland, Shannon Development or Udaras na
Gaeltachta. Data were available for all settlements
(from 1991) with the exception of Freshford and Pal-
lasgreen. Consequently, comparisons across smaller
settlements were not possible.

Stateindicators
1. River water qualitynvironmental) — the biological

quality of river water is assessed by the EPA at some
3200 locations on a 3-year basis. The chemical sam-
pling of the rivers is significantly less extensive, with

a total of 2100 monitoring locations. The data were
obtained from various contacts within the EPA and
also from the EPA website. Chemical data exist for
rivers in all settlements. However, these do not cover
a representative time frame and are, therefore, unsuit-
able for application to settlement size.

Conservation areag&rfvironmental) — data on con-
servation areas were supplied by Duchas in map for-
mat. These include National Heritage Areas, Special
Protection Areas, Special Areas of Conservation, Na-
ture Reserves and National Parks. However, the small
number of settlements examined in this research
project renders this indicator unsuitable for measur-
ing sustainable settlement size.

. Hospital activity Social) — data on hospital activity

were obtained from thidealth Satistics (Department

of Health, 1999) report. Only three settlements have
hospitals located within their boundaries. Inhabitants
of the remainder must travel to other settlements for
treatment. Insufficient data and the limited time frame
reduce the value of these data as indicators of sustain-
able settlement size.

Number of pupils attending primary schodedjal)

— data on the number of children attending primary

school were obtained from the Department of Educa-

tion. Addresses of the schools were taken from the

Primary School Database. Two schools were selected
at random from each town (except Shinrone). The

overall totals and totals by standard do not agree for
schools that also have special needs pupils. Informa-
tion was supplied for the school years 1993/1994,

1995/1996, 1997/1998 and 1999/2000. The lack of a
representative sampling frame reduces the value of
these data as an indicator of sustainable settlement
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size. the settlements in which the clubs were located. Insuf-
ficient data and the limited time frame reduce the val-
ue of these data in providing an indicator of
sustainable settlement size.

5. Stock of jobs (Economic) — data on the stock of jobs
in each settlement were obtained from Enterprise Ire-
land and relate to full time jobs in companies under

the remit of Enterprise Ireland, Shannon Develop- 3 Road improvement needgcpnomic) — data on ex-
ment or Udaras na Gaeltachta. Data were available for  hengiture on national road improvements were ob-

all settlements (from 1991) with the exception of tained from theNational Road Needs Study report
Freshford and Pallasgreen. Consequently, compari-  (\RA, 1998). Insufficient data and the limited time
sons across smaller settlements were not possible.

This indicator does not display sensitivity to settle-
ment size for larger settlements.

frame reduce the value of these data as an indicator of
sustainable settlement size.

24.32 List of ideal indicators
6. Occupations Economic) — data on the number of

persons working in each occupation were obtained
from the 1996 Census, but for larger settlements only.
Consequently, comparisons across smaller settle-
ments were not possible.

A list of ideal indicators and the additional data required
is presented in Table 2.17.

2.5 Environmental indicators displaying
Impact indicators sensitivity to settlement size
1. Average house priceE¢onomic) — all house prices
were obtained from a range of auctioneers locate
within each settlement and are based on housing de-
velopments sold in each period. No prices were avail-

able for Freshford, Shinrone or Pallasgreen. - . .

o ) o i Data on municipal waste production were obtained from
Insufficient data available and the I|m|t.ed.t|me frame the National Waste Database reports 1995 and 1998
reQuce the value of these data as an indicator of sus- (EPA. 1996, 1999¢). The management of municipal solid
tainable settlement size. .
waste poses a complex and costly problem for society,
largely due to rapid urbanisation processes (Mato, 1999).
Ireland is experiencing annual growth in the production
of all kinds of waste: household, commercial, industrial,
agricultural and hazardous waste (Tables 2.18-2.22).
The generation of waste is at present an unavoidable con-
sequence of domestic and economic life, but by the late
1980s it was accepted that the quantities of waste pro-
duced by developed countries are unsustainable, as is the
manner in which these wastes are managed (Boyle,
1987). It is estimated that over 2 million t of municipal
waste were generated in Ireland in 1998. Nearly 70% of
all solid waste produced in Ireland is either landfilled or
disposed of on site by the producer. A total of 11% is re-
cycled. On average, more than 60% of municipal waste
and about 70% of hazardous waste was disposed of in
landfill sites in member countries of the Organisation for
2. Lotto payment to tourismSpcial) — data on lottery Economic Co-operation and Development (OECD) in

expenditure were obtained from the Department of 1987 (Stanners and Bordeau, 1995). In virtually all coun-
Finance. The 1997 report listed the names of each tries, the practice is to landfill this wastemasse as col-
club in receipt of funding. However, it did not specify  lective and undifferentiated waste (Colleran, 1994).

d 251 Driving force/pressureindicators

25.1.1 Municipal waste

Responseindicators

1. B&Bs, guesthouses, hotelEnvironmental) — the
number of B&Bs, guesthouses and hotels are used as
a proxy for tourist numbers in each settlement be-
tween 1990 and 2000. Bord Failte was able to provide
tourist numbers at county level only from 1997 to
2000. The accommodation data were obtained from
Hotels and Guesthouses Ireland 2001 (Irish Hotels
Federation, 2001) ari8ed & Breakfast Ireland 2001
(Town and Country Homes, 2001) and are only repre-
sentative of the current status (2001) of tourist accom-
modation in Ireland. It is acknowledged that not all
B&Bs, guesthouses or hotels may advertise in these
guides and so the data are not fully representative of
inter-settlement differences.
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Table 2.17. List of ‘Ideal Indicators’.

Ideal Indicator Additional Data Required

Waste (municipal solid waste, hazardous waste, Data on each category of waste collected/settlement/year from
waste treatment/disposal) local authorities

Water (quality of drinking water, level of wastewater Data on each category of water quality/settlement from local
treatment, surface and groundwater quality, % population authorities and the EPA. Data from annual field-based studies

connected to wastewater treatment plants)

Transport (range of public transport services, cycle ways, Census Reports to include data on smaller settlements.
pedestrianisation, quality and network of roads, travel Additional datafrom field studies
control measures, travel time and distance to services and work)

Energy (source — renewable energy share, per-capita usage,Data on energy supplied from renewable and non-renewable
industrial usage, presence of CHP, energy efficiency rating sources. Data on energy use by sector/settlement/year. Additional
of housing) data from field studies on conservation measures

Renewable and non-renewable resource consumption (food,Data from Dept of Agriculture, Food and Rural Development,
water, construction materials, etc.) Dept of Energy, Bord Bia, Bord na Mona/settlement/year
Additional data from field surveys

Air (quality, emissions to air, greenhouse gases) Data on ambient levels for each type of air pollutant/settlement/
month. Data on greenhouse gas emissions/settlement/month.
From local authorities, the EPA and Regional Health Boards.
Additional data from field studies

Noise (loudness, type, frequency, duration) Data on noise complaints from local authorities and additional
field-based research

Biodiversity (sensitive species — number and frequency, Data on indicator species/settlement/year from Duchas.
special protection areas) Additional data from NGOs and field work

Education (access, number of children per teacher, school Dept of Education data reported to settlement level
leaving age, number attending third level)

Income (per-capita income, percentage claiming social welfai2ept of Social Welfare data to settlement level
assistance, percentage in top and bottom 10% of earners,
sources of income)

Housing (quality, cost, ownership, number of people per Housing Bulletin data to settlement levelensus Reports to
square metre of floor space, rent costs) settlement level. Additional field-based data

Employment (type, foreign or indigenous owned business, IDA and Enterprise Ireland data to settlement level/y@emsus
average working life, average age starting work and retiring) Reportsto settlement level. Additional field-based surveys on
annual basis

Access to basic services (type and range of services provided) Chambers of Commerce data/settlement/year. Additional field-
based surveys on annual basis

Health (mortality, health services, type and frequency of Data from Regional Health Boards, HIPE Data Unit (ESRI) to
diseases requiring medical aid) settlement levellyear
Additional field-based surveys on annual basis
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Table 2.18. Total waste produced, by Local Authority.

Local Authority County Household waste  Commercial Street cleaning Total Total waste/
pop. (t/annum) (t/annum) (t/annum) (t/annum) capita
1995 1998 1995 1998 1995 1998 1995 1998 1995 1998
Limerick Corp. 52,039 24,000 26,000 14,000 25,000 7000 2000 45,000 53,000 0.86 1.02
Limerick Co. Co. 11,3003 26,800 29,500 19,000 16,000 600 600 46,400 46,100 0.41 0.41
Waterford Corp. 42,540 16,650 18,280 6747 8800 2360 520 25,757 27,600 0.61 0.65
Sligo Co. Co. 55,821 12,230 17,890 815 5854 715 1745 13,760 25489 0.25 0.46
Kerry Co. Co. 12,6130 18911 26,845 14,612 31,784 4134 1702 37,657 60,331 0.30 0.48
Westmeath Co. Co. 63,314 13,094 23,020 3006 3276 300 0 16,400 26,296 0.26 0.42
Mayo Co. Co. 11,1524 10,546 52,356 23,759 10,821 2200 0 36505 63177 033 0.57
Tipperary (NR) Co. Co. 58,021 17,000 18,403 0 4763 0 818 17,000 24014 0.29 0.41
Laois Co. Co. 52,945 14,000 23,352 2500 6336 500 500 20,000 33,587 0.38 0.63
Kilkenny Co. Co. and Corp. 75336 17,400 24,559 11,550 5254 200 1744 29,150 31,557 0.39 0.42
Offaly Co. Co. 59,117 12500 17,510 4200 7513 100 0 16,800 25,023 0.28 0.42

Table 2.19. Total municipal waste/capita.

Settlement (ranked Settlement Total tonnes waste/settlement Waste/capita for each settlement
by population size) population
1996 Census 1995 1998 1995 1998

Limerick CB 52,039 45,000 53,000 0.864736 1.018466
Waterford CB 42,540 25,757 27,600 0.605477 0.648801
SligoMB 17,786 4384 8121 0.246486 0.456595
Killarney UD 8809 2630 4214 0.298558 0.478374
Athlone UD 7691 1992 3194 0.259004 0.415290
Westport UD 4253 1392 2409 0.327298 0.566423
Roscrea 4170 1222 1724 0.293045 0.413429
Portlaoise UD 3531 1134 2013 0.321155 0.570093
Freshford 632 245 265 0.387658 0.419303
Shinrone 479 136 203 0.283924 0.423799
Pallasgreen 303 124 124 0.4092409 0.409240

Table 2.20. Total household waste/capita.

Settlement (ranked Settlement Total tonnes household waste/settlement Household waste/capita for each
by population size) population settlement

1996 Census 1995 1998 1995 1998
Limerick CB 52,039 24,000 26,000 0.461193 0.4996
Waterford CB 42,540 16,650 18,280 0.391396 0.4297
SligoMB 17,786 3897 5700 0.219105 0.3205
Killarney UD 8809 1321 1875 0.14996 0.2129
Athlone UD 7691 1591 2796 0.206865 0.3635
Westport UD 4253 402 1997 0.094522 0.4696
Roscrea 4170 1222 1323 0.293046 0.3173
Portlaoise UD 3531 934 1557 0.264514 0.441
Freshford 632 146 206 0.231013 0.3259
Shinrone 479 101 142 0.210856 0.2965
Pallasgreen 303 72 79 0.237624 0.2607
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Table 2.21. Total commercial waste/capita.

Settlement (ranked Settlement Total tonnes commercial waste/ Commercial waste/capita for each
by population size) population settlement settlement

1996 Census 1995 1998 1995 1998
Limerick CB 52,039 14,000 25,000 0.2690 0.4804
Waterford CB 42,540 67,47 8800 0.1586 0.2069
SligoMB 17,786 260 1865 0.0146 0.1049
Killarney UD 8809 1021 2220 0.1159 0.252
Athlone UD 7691 365 398 0.0474 0.0517
Westport UD 4253 906 413 0.2130 0.0971
Roscrea 4170 0 342 0 0.082
Portlaocise UD 3531 167 423 0.0472 0.1198
Freshford 632 97 44 0.1534 0.0696
Shinrone 479 34 61 0.0709 0.1273
Pallasgreen 303 51 43 0.1683 0.1419

Table 2.22. Total street waste/capita.

Settlement (ranked Settlement Total tonnes street waste/settlement Street waste/capita for each settlement
by population size) population

1996 Census 1995 1998 1995 1998
Limerick CB 52,039 7000 2000 0.135 0.038433
Waterford CB 42,540 2360 520 0.055 0.012224
SligoMB 17,786 228 556 0.013 0.031261
Killarney UD 8809 289 119 0.033 0.013509
Athlone UD 7691 36 0 0.005 0
Westport UD 4253 84 0 0.02 0
Roscrea 4170 0 59 0 0.014149
Portlaocise UD 3531 33 33 0.009 0.009346
Freshford 632 15 0.003 0.023734
Shinrone 479 1 0 0.002 0
Pallasgreen 303 2 2 0.007 0.006601

Figures 2.4 and 2.5 show the total tonnes of municipal
waste produced and household waste produced/settle-
ment, respectively. These graphs show linear relation-
ships, with the total tonnes of waste produced increasing
with population size. Figures 2.6 and 2.7 show little var-
iation in the total tonnes of commercial and street waste
produced/settlement, with the exception of the larger ur-
ban centres, Limerick and Waterford. The same applies
to Fig. 2.8, where little variation exists in the per-capita
production of municipal waste/settlement, with Limerick
and Waterford as definite outliers. However, Fig. 2.9
shows that the per-capita production of household waste
in 1998 isamost uniform for both the larger and smaller
settlements. In 1995, Limerick and Waterford again show
a greater per-capita production of household waste than
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the other settlements. Figures 2.10 and 2.11 show little
variation between settlements (except the outlier Limer-
ick) in the per-capita production of commercial and street
cleaning waste.

Why thisindicator isrelevant to sustainable develop-
ment

Waste arises as a consequence of the use of non-renewa-
ble resources and energy generation; the greater thewaste
production, the less efficient the use of resources. Waste
disposal creates many environmental problems. Landfill
remains the primary means of waste disposal in Ireland,
where in 1998, 91% of municipal waste was landfilled.
Landfill sites not only consume space, which isanon-re-
newable resource, but they also create pollution problems
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Figure 2.4. Total tonnes of municipal waste produced/settlement.
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Figure 2.6. Total tonnes of commercial waste produced/settlement.
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Figure 2.11. Total tonnes of street waste/capita.

such asthe generation of biogas, |eachate, odour, and aes-
thetic nuisances. A primary objective in a sustainable so-
ciety must be to reduce, reuse or recover waste. As
indicated in Changing Our Ways (DoEL G, 1998), Ireland
should aim to divert 50% of household waste and 65% of
biodegradable waste away from landfill.

An objective of the National Sustainable Development
Strategy (DoE, 1997) isto achieve a20% reduction in the
volume of municipal waste disposed to landfill by 2010.
By ensuring that polluters pay for the cost of waste col-
lection, treatment and disposal, public attention can be
focused on the problems associated with current levels of

60

waste generation and the importance of sustainable waste
management, to ensure a better quality of life for future
generations. Therefore, waste arising is an important in-
dicator of sustainable devel opment

What the analyses show

Although research findings seem to favour smaller settle-
ments, it must be remembered that data were available at
DED (District Electoral Division) level only and, there-
fore, had to be extrapolated to settlement size. This may
present a somewhat misleading picture in favour of
smaller settlements, which typically occupy only parts of
DEDs.
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25.2 Stateindicators lected taxa may act as indicators of biodiversity. While
the total number of species of birds in gardens was not re-
lated to settlement size, goldfinches were more likely to
be observed in gardens in smaller settlements. The gold-
finch is a brightly coloured, easily identifiable and some-
what uncommon species with well-known habitat
requirements, especially the availability of trees for nest-
ing in summer and plant seed heads for food in winter. It
is, therefore, a more specialist, or narrow-niched species,
sensitive to the availability of particular habitats, espe-
cially woodland and rough ground. These habitats are
| perhaps less likely to be present in built-up areas. The
goldfinch, therefore, represents a less common, more
specialist species, and for that reason it may be consid-
ered a useful indicator of biodiversity.

25.2.1 Garden birds — goldfinches

Birds were selected as indicators of biodiversity, as data

on species present in urban gardens were provided by
BirdWatch Ireland, generated through the Garden Birds
Census that has operated since 1994. The help provided

by BirdWatch Ireland isacknowledged. Here, thedatafor

the years 1994-2000 are aggregated and gardens in all
settlements are included (i.e. not only the 11 sample set-
tlements) with the exception of Dublin and environs,
which were considered a special case. An analysis of total
number of species recorded in gardens showed no rela-
tionship between total species number and the size of the
settlement in which the garden was located. The analysis
was then taken a stage further, during which individual \ypat the analyses show

species were considered. The goldfinch was selected be- g |4finches are more likely to be recorded in the gardens

cause it is less common (recorded in a total of 169 gar- of smaller settlements, though differences between gar-

dens outside of Dublin), and has particular habitat gong of larger and smaller settlements were not signifi-
requirements (arboreal nesting, more specialist winter

feeding requirements). Goldfinches, therefore, might be
considered representative of less abundant species with
narrower niches. It was found that goldfinches were more
likely to be found in gardens within smaller settlements

cant, and data on numbers of individual goldfinches were
not available. Moreover, considering all common bird

species together, community diversity is not reduced in
the gardens of larger settlements. While data for eight
species were examined, it was not possible to identify any

(Fig. 2.12). others that showed a relationship with settlement size
Why thisindicator isrelevant to sustainable develop- similar to that of the goldfinch. Therefore, use of the
ment goldfinch as an indicator of biodiversity is somewhat

The maintenance of biodiversity is an important compo- problematic, as the interpretation of findings is uncertain.
nent of sustainability. It is not possible to quantify total On the other hand, in the absence of other data, this indi-
biodiversity, as too many taxa are present. Therefore, se- cator deserves some attention.
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Figure 2.12. Number of individual sightings of goldfinches.

61



R. Moles et al., 2000-LS—4.3—-M1

2.5.2.2 Population density was not mapped as a shaded area and the extent was esti-
mated by field measurements. Areas in Table 2.23 are
Data on population density were obtained from the Cen- given in square kilometres, and population density in
sus of Population 1996 and from the Ordnance Survey of numbers of people per square kilometre, in order to facil-
Ireland 1:50,000 Discovery Series Maps of Ireland. itate comparisons. As a rule, smaller settlements have

lower densities (Fig. 2.13). Shinrone has the lowest pop-
ulation density. Killarney has the second highest density,
which is surprising given that much of the settlement

takes the form of hotels and other tourism infrastructure.

Freshford has a higher population density than other
comparable settlements in the sample. The extent of Wa-
terford is greater than Limerick, but the population den-

sity of Limerick is considerably greater.

The average population density in Ireland is low, at 51
persons’km? but ranges from over 100 persons’km? in
eastern and southern areas to less than 25 persong’km?in
many western areas. The population density of certain ru-
ral districts has increased, particularly in the vicinity of
major settlements such as Dublin, Limerick, Cork, Gal-
way and Waterford (EPA, 2000).

It has been argued that Ireland’s failure to develop an ef-
fective waste management strategy is reflected in our low
level of environmental awareness and is also a conse-
guence of our low population density, in contrast to The
Netherlands, for example, where waste managemen
strategies have been developing since the 1970s and th
level of environmental awareness (and population densi-
ty) is one of the highest in the world (Colleran, 1994).

Why thisindicator isrelevant to sustainable develop-

ment
The average population density in Ireland is low, by Eu-
{ ropean standards, at 51 persons pe?. khowever, this
gure ranges from over 100 persons perzlhmthe East

and South to less than 25 persons pe?' knthe West.
Ireland’s settlement fringe housing development is often
characterised by one-off detached residences or low-den-
Population data for each settlement are derived from the sity suburban-type housing. In the mid-1920s Dublin’'s
1996 Census. Within larger settlements, the Census dis- inner city housed 250,000 people. This figure has since
tinguishes between borough and environs. Herein, the reduced to 73,000. Low density suburban housing pro-
population of a settlement is taken to be the combined vides insufficient numbers of passengers to support pub-
figures for borough and environs. The extent of settle- lic transport, resulting in increased dependency on
ments is estimated on the basis of the Ordnance Survey of private transport, which in turn leads to increased energy
Ireland 1:50,000 Discovery Series Maps of Ireland and is usage, emissions of air pollutants and congestion. Low
quantified using the superimposition of a grid pattern. numbers of passengers and congestion in turn leads to the
The extent of a settlement is taken to be the shaded greyreduced effectiveness of the public transport infrastruc-
area on these maps. One smaller settlement (Pallasgreen}ure.
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Figure 2.13. Population density vs. population size.
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Table 2.23. Population density.

Settlement Urban districts plus suburbs Total area Population density
(1996 Census) (square kilometres) (population per squarekilometre)
Limerick 79,137 9.56 8277
Waterford 44,155 11.53 3830
Sligo 18,509 4.74 3905
Athlone 15,544 4.32 3598
Killar ney 12,011 2.64 4550
Portlaoise 9474 4.44 2134
Westport 4520 1.23 3675
Roscrea 4170 111 3757
Freshford 632 0.17 3718
Shinrone 479 0.24 1996
Pallasgreen 303 0.15 2020

Higher-density housing also increases the efficiency of
other services, such aswaste collection, recycling and re-
use of materials, CHP and district heating and the reduc-
tion of travel distances to facilitate walking and cycling.
It has been argued that low-population density is charac-
terised by alow level of environmental awareness, while
countries such as The Netherlands, which has one of the
highest population densities in Europe, perform best in
terms of civic responsibility and environmental con-
sciousness. In general, it is considered that the compact
city model is more sustainable, though contrary opinions
have been expr&ssed.2 Therefore, population density isan
important indicator of sustainable development.

What the analyses show

Research findings indicate that population density in-
creases with settlement size. Many authors have cited
population density as fundamental to planning for sus-
tainability, as this is crucia to, inter alia, the efficient
provision of services, maintenance of public transport
systems, area heating schemes, collection of waste for re-
cycling, and the replacement of purchasing by hiring. The
DoE report Sustainable Development - Srategy for Ire-
land (1997) states that priority isto be aimed at promot-
ing higher residential densities in proximity to town
centres and public transport modes, in consultation with
LAs, architectural and planning professions and the
house building industry (DoE, 1997).

2. In order to establish which form of development is in fact most
sustainable, further in-depth study is required in relation to settle-
ment patterns, size, spatial organisation and infrastructural quality.

63

In areport published in 1998, it was concluded that Irish
residential densities are low and that most residential de-
velopmentsin the past 20 years were in the form of back-
to-back detached or semi-detached dwellings (Peter Ba-
con & Associates, 1999). The report recommended that
the Minister for the Environment and Local Government,
by the powers vested in him under Section 7 of the Plan-
ning and Development Act 1982, should direct planning
and development issues, in order to adopt a more proac-
tive approach towards increasing the density of develop-
ments (MacCabe, 2000).

2.5.2.3 Forest cover

Data on changes in forest cover were obtained from
Coillte and the Forestry Service under the FIPS Inventory
System for each DED (Table 2.24). Data were unavaila-
blefor Shinrone and Pallasgreen. Thefigures supplied re-
late to 1997 and were compiled using satellite imagery.
This means that some very young forests may not have
been identified and, therefore, may not be included in the
tables. Figures 2.14 and 2.15 are trend graphs showing
forest cover (ha) and classes of forest/settlement. As
shownin Figs 2.16 and 2.17, the smaller settlements rank
considerably higher in relation to both area under forest
and classes of forest than the larger urban areas (494.01
ha under forest in Roscrea, compared to just 8.87 hain
Limerick). Killarney ranks highest with 689.33 ha under
forest, although a considerable area of Killarney is Na-
tional Park. In relation to the classes of forest planted, the
smaller settlements again score higher than the larger ur-
ban centres (Table 2.25).
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Table 2.24. Area under forest for each settlement.

Settlement Settlement population Total area under forest (hectares)
Limerick 52,039 8.87
Waterford 42,540 12.28
Sligo 17,786 1.28
Killarney 8809 689.33
Athlone 7691 2.49
Westport 4253 134.31
Roscrea 4170 494.01
Portlacise 3531 242.68
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Figure 2.14. Forest cover (ha)/settlement.
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Figure 2.16. Area under forest vs. population size.
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Figure 2.17. Classes of forest vs. population size.

Table 2.25. Classes of forest for each settlement.

Forest class Settlement

Limerick Waterford Sligo Killarney Athlone Westport Roscrea Portlaoise
Conifer young spruce v v v
Conifer mature spruce 4 v v
Conifer mature pine v v v v
Conifer maturelarch v
Conifer mature other v v v
Conifer young pine—spruce mix v v
Conifer mature pine—spruce mix v v
Broadleaf young beech v
Broadleaf young other v v v v v
Broadleaf mature oak v
Broadleaf mature other broadleafs v 4 v v v 4 4
Mixed young forests v v v v
Mixed Forest Mature v v v v v v
Cleared and young forests v v v v
Private grant aided v v v
Forests <0.2 ha v v v v v v
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Why thisindicator isrelevant to sustainable develop-
ment

Forested areas are important providers of habitats for
wildlife and are valuable amenity/recreational areas. For-
estslocated closeto urban centres act asimportant carbon
sinks for the large quantities of carbon dioxide produced,
in particular, by the transport and domestic heating sec-
tors. Woodlands act as effective barriers to noise pollu-
tion. Approximately 9% of Ireland is under forest. A
target of 17% of land areaforested has been set for 2035.
The EU averageis approximately 35% of total areaunder
forest. Seventy-eight percent of forest cover in Ireland is
Sitka spruce. The possible negative impacts of forestry
reguire consideration, including the effects on land drain-
age, the dominance of exotic conifers, impacts on land-
scape and cultura heritage, isolation of rura dwellings
and acidification of waters. However, in the urban and ur-
ban-fringe zones, forestry has many more positive than
negative impacts so increasing the area under forestry en-
hances sustainability. Therefore, area under forest is an
important indicator for sustainable devel opment.

What the analyses show

Research findings favour smaller settlements as most
planting to date has taken place close to smaller settle-
ments in rural areas. However, data were available at
DED level only. DEDsfor larger settlements are fully ur-
banised. Only part of the DED may be built up for smaller
settlements.

In addition, the greater occurrence of planting in smaller

rural settlements may be dueto the significant increasein
urban land pricesin recent years as a consequence of Ire-
land’s unprecedented rate of economic growth. This may
present a misleading picture in favour of smaller settle-
ments. Furthermore, current policy focuses on farm for-
estry, which is now the largest single component of the
forestry programme. Farmers, most of whom live close to
smaller rural settlements, accounted for 89% of private
afforestation in 1998. Therefore, results are difficult to
interpret; there is a bias in favour of smaller settlements
resulting from the method of data collection necessarily
adopted.
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25.3 Impact indicators

25.3.1 Meansof travel towork

The 1991 and 1996 Censuses provide data on means of
travel. Proportions of respondents using travel modes are
tabulated (Tables 2.26 and 2.27) and displayed graphical-
ly (Figs. 2.18-2.24). Travel by car is the dominant mode
of transport in all settlements (Figs. 2.25-2.30). Relative-
ly low values recorded for smaller settlements in 1991
were not replicated in 1996, with the possible exception
of Killarney, so that by 1996, car use was similar in all
settlements. Travel by foot was lowest in Limerick, the
largest settlement by population in the sample, but other
than this no clear relationship with population size was
evident. Bicycle use was marginally lower in larger set-
tlements (Limerick and Waterford), and bicycle use de-
clined everywhere between 1991 and 1996, though by
very little in Killarney. Bus use was greatest in the larger
settlements (Limerick and Waterford), and smallest in
smaller settlements, though Sligo values were the excep-
tion to this pattern. However, bus use declined in Limer-
ick between 1991 and 1996, presumably reflected in the
increase in car use.

Why thisindicator isrelevant to sustainable develop-
ment

Transport accounts for a growing proportion of consump-
tion of non-renewable energy resources. All modes of
mechanised transport have important environmental im-
pacts at global, national and local levels. Use of the car
for single-purpose journeys is particularly unsustainable.
Almost 80% of people employed in Ireland travel to work
by car. Buses are used by 6.9% of the workforce, with
just 1.6% using the train or DART. Eleven percent of the
workforce walk to work and 2% cycle. However, more
than 40% of the workforce in the Dublin and Mid-East re-
gion regard public transport as not being a practical op-
tion, while 13% prefer private transport irrespective of
public transport provision. Road transport contributes
substantially to the production of atmospheric carbon di-
oxide, nitrogen oxide, volatile organic compounds
(VOCs) and particulates. A car with driver uses twice as
much energy per person/distance as a commuter train and
more than ten times as much energy as a full double-
decker bus. Choice of means of travel has implications
for air quality, road safety, access to basic services and
land quality. Sustainable development must aim at im-
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Table 2.26. M eans of travel.

Settlement Year Total Onfoot Cycle Bus Train Motorcycle Car Car Other None
wor kforce (driver) (passenger
Limerick 1981 17,857 4946 1307 2409 19 204 5931 1850 409 904
1986 15,612 4153 1344 2324 11 138 4822 1405 402 516
1994 23,225 4278 1308 2395 31 179 9585 2394 656 1550
1996 27,538 5344 1275 2480 33 179 12,850 3019 777 1021
Waterford 1981 11,993 3868 407 564 26 202 4925 1129 194 571
1986 11,522 3523 884 426 19 152 4423 1094 272 431
1994 13,266 3417 870 458 17 143 5375 1462 380 573
1996 15,097 3482 688 587 25 166 6736 1972 427 648
Sligo 1991 5997 1851 392 179 2 25 2183 456 196 425
1996 6813 1975 357 129 5 31 2950 691 194 330
Killarney 1991 2959 685 264 32 5 19 1057 215 102 456
1996 3687 917 321 29 4 29 1477 275 140 332
Athlone 1991 5085 1166 467 132 33 29 2015 424 162 464
1996 5482 1134 3% 157 18 25 2485 562 226 353
Portlaoise 1991 2435 584 195 29 54 13 999 155 99 242
1996 3179 685 186 45 63 5 1546 267 124 65
Table 2.27. Percent wor kforce and means of travel.
Settlement/year Foot Bicycle Bus Train Car
Limerick 1991 184 5.6 10.3 0.1 51.6
Limerick 1996 194 4.6 9.0 0.1 57.6
Waterford 1991 25.7 6.6 35 0.1 515
Waterford 1996 230 45 39 0.2 57.7
Sligo 1991 30.8 6.5 29 0.1 44.0
Sligo 1996 28.9 52 19 0.1 534
Killarney 1991 231 8.9 11 0.2 429
Killarney 1996 24.8 8.7 0.8 0.1 475
Athlone 1991 229 9.1 26 0.6 47.9
Athlone 1992 20.7 7.2 29 0.3 55.6
Portlaoise 1991 239 8.0 12 2.2 474
Portlaocise 1996 215 58 14 19 57.0

Figure 2.18. Percentage of workforce travelling by bus/settlement.
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Figure 2.19. Percentage of workforce travelling by train/settlement.
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Figure 2.20. Percentage of workforce travelling by foot/settlement.
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Figure 2.21. Per centage of workforce travelling by motor cycle/settlement.
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Figure 2.22. Percentage of workforce travelling as car driver g/settlement.
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Figure 2.23. Percentage of workforcetravelling as car passenger g/settlement.
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Figure 2.24. Percentage of workforce not travelling/settlement.
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Figure 2.25. Means of travel by personsin Limerick County Borough.
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Figure 2.26. M eans of travel by personsin Waterford.
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Figure 2.27. Means of travel by personsin Sligo.

70



Methodologies for the estimation of sustainable settlement size

4000

3500

3000

2500

01991
1996

2000

1500

No. of persons

1000

500

Total On Foot Bicycle Car (Driver) Car Other Means None Not Stated
(Passenger)

Means of travel

Figure 2.28. Means of travel by personsin Killarney.
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Figure 2.29. Means of travel by personsin Athlone.
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Figure 2.30. Means of travel by personsin Portlaoise.
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proving public transport availability and accessibility,
thereby reducing public dependence on private transport.
Additional incentives may be required to encourage
switching from private to public transport use (see Good-
body Economic Consultants, 2000). Therefore, mode of
travel is an important indicator for sustainable develop-
ment.

What the analyses show

Evidence from the Irish case studies appearsto be contra-
ry to what would normally be expected. Distance trav-
elled tends to be highest for the larger settlements, with
travel of less than 2 miles also low in comparison to the
smaller settlements (urban shape/land use may better ac-
count for these results). Data presented on workplace/ed-
ucation and the mode of transport to workplace/education
do not present avery clear picture of differences between
settlements of varying sizes. Although travel by private
car is the dominant mode of transport in all settlements,
smaller settlements rely heaviest on private transport.
Larger settlements utilise public transport to a signifi-
cantly greater extent. Larger settlements have;

(a) agreater proportion of the workforce using buses for
thejourney to work/education (public transport provi-
sion and use are again central to planning for sustain-
ability);

(b) agreater proportion of the workforce travelling as car
passengers (indicative of greater car-pooling).

254 Responseindicators
25.4.1 Integrated Pollution Control Licensing

IPC licenses werefirst issued in 1994. All new and exist-
ing industrial and manufacturing facilitiesin Ireland with
significant pollution potential are subject to IPC. IPC fo-
cuses on the elimination or reduction of waste at source,
incorporating the use of Best Available Technology Not
Entailing Excessive Costs (BATNEEC). A singlelicense
isissued to cover all aspects of water, air, waste and noise
management. The Environmental Management System
(EMS) component of IPC requires industrial and manu-
facturing facilities to develop and implement an EMS so
that measurable objectives and targets can be set. The
main objective hereisto mitigate or eliminate potentially
adverse environmental impacts. The second element of

72

IPC, Annual Environmental Report (AER), isintended to
provide detailed information on the environmental per-
formance of the activity concerned.

Table 2.28 and Fig. 2.31 show the total number of IPC li-
censes issued for each settlement between 1995 and
2001. The settlements are ranked in terms of population
size, with Limerick being the highest and Pallasgreen the
lowest. Figure 2.32 shows that the number of IPC licens-
es issued in the 6-year period is directly proportiona to
population size, i.e. settlements with the highest popula
tion size have the greatest number of IPC licenses, with
the exception of Portlaoise. No reasons are offered here
asto why Portlaoise has a greater number of 1PC licenses
than Sligo, Killarney, Athlone, Westport and Roscrea.
Several factors may be at play including, inter alia, func-
tionality, geographical location and proximity to national
roads.

Although, IPC licenses versus population size shows no
definite or distinguishable relationship to settlement size,
this does not apply to cumulative numbers of licensesis-
sued (Fig. 2.33).

Why thisindicator isrelevant to sustainable develop-
ment

The main purpose of IPC licensing is the reduction of in-
dustrial wastes and emissions. By 1999, 409 | PC licenses
were issued by the EPA within Ireland, and in future all
new and existing industrial facilities with significant pol-
lution potential will be subject to the IPC process. IPC li-
censing is a powerful tool for encouraging more
sustainable production in manufacturing processes. In the
case where industries fail to meet all the conditions at-
tached to the license, the EPA may take appropriate
measures to bring that industry back into compliance by
serving summary noticesor, ultimately, through prosecu-
tion. Industrial developments with IPC licenses are,
therefore, taken to be more sustainable than those with-
out. Therefore, the cumulative number of 1PC licensed
industries in a settlement represents an important indica-
tor of sustainable development.

What the analyses show

Although IPC licenses versus population size shows no
definite or distinguishable relationship to settlement size,
this does not apply to cumulative numbers of licensesis-
sued. Cumulative IPC licenses favour larger settlements,
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Table: 2.28. Total | PC licensesissued.

Settlement  Population 1995 1996 1997 1998 1999 2000 2001 Total
Limerick 52,039 2 1 5 3 1 12
Waterford 42,540 1 2 5 5 3 3 1 20
Sligo 17,786 3 2 1 6
Killarney 8809 1 1 2
Athlone 7691 1 1 2
Westport 4253 1 1
Roscrea 4170 1 1 2
Portlaoise 3531 1 1 3 2 1 8
Freshford 632 0
Shinrone 479 0
Pallasgreen 303 0

Number of IPC Licences Issued 1995 - 2001
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[2000
H2001
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Figure 2.31. Number of IPC licenses issued 1995-2001.
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Figure 2.32. IPC licenses issued 1995-2001 vs. population size.
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Figure 2.33. Cumulative number of IPC licenses issued 1995-2001.

with Waterford (20 licenses) and Limerick (12 licenses)
faring better than all other settlements. This suggests that
larger settlements are able to attract consistently more
modern, cleaner manufacturing. Again, thisisastrongin-
dicator and the data are reliable.

25.4.2 Recycling facilities

Figure 2.34 shows an inverse relationship between the
number of recycling banks/1000 population and settle-
ments ranked in order of population size. The availability
of recycling banks/1000 population increases as settle-

Although the actual number of recycling facilities is
greater in the larger settlements, the per/1000 figuresin-
dicate the inverse, with Killarney, Freshford and Pallas-
green scoring highest. Data on the actua volumes of
municipal waste recycled over a given time-scale were
unavailable at settlement level. In general, there has been

an increase in Ireland’s level of waste recovery since
1995, with glass recovery, for example, increasing from

28,500 t/annum in 1995 to 36,000 t/annum in 1998.

Why thisindicator isrelevant to sustainable develop-
ment

ment size decreases (Table 2.29), but with important ex-
ceptions where no recycling facilities are available.

Following government policy on waste management, the
next best environmental alternative after waste preven-
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Figure 2.34. Number of recycling banks and facilities/1000 population.

Table 2.29. Number of recycling banks/1000 population.

Settlement Population Material recycled Number of banks ~ Number of recycling
(ranked by population size) bank</1000 population
Limerick 52,039 Glass, aluminium cans 25 5
Waterford 42,540 Glass, aluminium cans 8 2

Sligo 17,786 Glass, aluminium cans 3 2
Killarney 8809 Glass, aluminium cans, textiles 7 .8

Athlone 7691 Glass, aluminium cans 4 5
Westport 4253 Glass, aluminium cans, textiles 2 5

Roscrea 4170 Glass, aluminium cans 2 5
Portlaoise 3531 None 0 0
Freshford 632 Glass, auminium cans, textiles 1 17
Shinrone 479 None 0 0
Pallasgreen 303 Glass, auminium cans 1 33

tion and minimisation is reuse and recover. Recycling of
waste reduces the use of virgin materials and the need for
resource-intensive and polluting processing.

Under the Waste Management (Packaging) Regulations
1997, producers of packaging waste have a choice either
to participate in a waste recovery activity operated by an
approved body, or otherwise take steps to comply with
the Regulations by recovering packaging waste.

Thereisincreasing pressure on the private sector to deliv-
er a27% recovery target for packaging waste by the year
2002. The policy statement Changing Our Ways
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(DOELG, 1998) callsfor recycling of 35% of all munici-
pal waste and 50% of construction and demolition waste.
Progressin Irish recycling rates was made between 1993
and 1995, with an increase from 10.3% to 15.6%. Effec-
tiveness of recycling largely depends on the provision of
facilities available to the public. Consequently, access to
recycling banks is an important indicator of sustainable
development.

What the analyses show

In general, larger settlementshave agreater number of re-
cycling facilities. The overall capacity for recycling is
highest in larger settlements. The apparent greater per-



R. Moles et al., 2000-LS—4.3—-M1

capita provision of recycling banksin the smallest settle-
ments is by and large a statistical artefact, and some
smaller settlements have no banks at al. Clearly, recy-
cling is crucia within the definition of sustainability.

In addition, no indication is given of the proximity of re-
cycling facilities to smaller settlements. As dependency
on the private car is greatest in smaller settlements, the
nearest recycling facility may be located several kilome-
tres away. When considering the net impact to the envi-
ronment, the saving that may be accrued from recycling
must be balanced against the cost to the environment in
terms of energy usage and pollution that may arise from
private transport to the nearest recycling facilities.

2.6  Social indicators displaying sensitiv-

ity to settlement size
2.6.1 Drivingforcelpressureindicators
2.6.1.1 Number of passengers/car

Dataon the number of passengers/car were obtained from
the 1996 Census using figures on the number of car driv-
ers and number of car passengers for each of six larger
settlements (Table 2.30). No data are available for West-
port, Roscrea, Freshford, Shinrone or Pallasgreen. Fig-
ures 235 and 2.36 show little variation between
settlements for the number of passengers/car vs. popula-
tion and workforce, with the exception of Waterford,
where car-pooling practices are greater than in any other
settlement. It may be assumed that car-pooling operates
more freguently in larger urban centres, such as Limer-
ick. However, the number of passengers per car isamost
equal to that of Athlone and Sligo, which have a consid-
erably smaller population and available workforce. This

Table 2.30. Number of passenger s/car.

may be dueto greater reliance on public transportin Lim-
erick.

Why thisindicator isrelevant to sustainable develop-
ment

Although travel by private car is the least sustainable
mode of transport, car-pooling (i.e. increasing the
number of passengers per car journey) may contribute to
reduced environmental impacts and increased energy ef-
ficiency through areduction in the number of carsin use.
In cases where members of the workforcelivein rural ar-
eas or areas with poor public transport infrastructure, car-
pooling is, at present, probably the most feasible and sus-
tainable option. Therefore, number of passengers per car
is an important indicator of sustainable development.

What the analyses show

Thelevel of car sharing in the journey to work/education
category is greater in larger settlements. Again, data are
reliable, and more effective use of transport is central to
planning to approach sustainability, so as to reduce re-
source use and pollution, and combat congestion.

2.6.2 Stateindicators
2.6.2.1 Number of general practitioners

Data on the number of general practitioners/settlement
were obtained from the Golden Pages (Table 2.31). Data
were not available from the Department of Health at a
sufficiently disaggregated level. Figure 2.37 showsapro-
portional linear relationship, with the number of GPsin-
creasing with population size. However, Fig. 2.38
illustrates that the number of GPs/capita is greater in
smaller settlements, with Pallasgreen (smallest popula-
tion size) scoring higher than all other settlementsin the
study.

Settlement Population Workforce Car driver Car passenger Passenger/car
Limerick 52,039 27,538 12,850 3019 0.234941634
Waterford Co. Borough 42,540 15,097 6736 1972 0.292755344
Sligo 17,786 6813 2950 691 0.234237288
Killarney 8809 3687 1477 275 0.186188219
Athlone 7691 5482 2485 562 0.226156942
Portlacise 3531 3179 1546 267 0.172703752
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Figure 2.36. Number of passenger/car vs. workforce.

Table 2.31. Number and per-capita number of GP</settlement.

Settlement Population Number of GPs Number of GPs/capita
(ranked by population size)

Limerick 52,039 63 0.0012
Waterford 42,540 23 0.0005
Sligo 17,786 19 0.0011
Killarney 8809 14 0.0016
Athlone 7691 12 0.0016
Westport 4253 9 0.0021
Roscrea 4170 6 0.0014
Portlacise 3531 5 0.0014
Freshford 632 1 0.0016
Shinrone 479 0 0.0000
Pallasgreen 303 1 0.0033
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Figure 2.38. Number of GP</capita.

Why thisindicator isrelevant to sustainable develop-
ment

Sustainable devel opment embraces the concept of social
welfare; it is argued that a society with a welfare deficit
islikely to be characterised by unrest and will not, there-
fore, be sustainable. Welfare is a broad concept, not eas-
ily quantified. One very important facet of welfare is
access to health care. An indicator of the availability of
health-care facilities is the number of GPs per 1000 peo-

ple.

What the analyses show

Data presented indicate that smaller settlements have
larger numbers of GPs per capita. At thetime of informa-
tion gathering, the only source of data available was the
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Golden Pages, and it is acknowledged that GPs select to
be listed. Furthermore, it is clear that GPs resident in
smaller settlements may service anumber of other villag-
es and have patients who reside in surrounding rural are-
as. Consequently, the interpretation of the data is
problematic.

2.6.2.2 Publictransport

The settlements do not exhibit any sensitivity with re-
spect to connectivity (Fig. 2.39) (number of routes serv-
iced from the settlement (Table 2.32)). However, the
number of urban bus routes is greater in larger settle-
ments. As shown in Fig. 2.40, none of the small settle-
ments have urban public transport systems.
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Figure 2.39. Public transport.
Table 2.32. Public transport system.
Settlement  Bus Eireann Urban bus Private bus Overseas Taxi Rail
(ranked by
population)
Limerick  Dublin, Roscrea, Cork, 12routes 4 per day: 2 per day: v 10 per day:
Tralee, Galway, Ennis, * Limerick—Dublin * Limerick—Bristol/ * Dublin—Limerick
Killarney, Portlaoise, . London
Westport, Shannon, Ballina, 4 per day: 1 per day:
Waterford, Sligo, Derry, * Limerick—Roscrea < Limerick—Portsmouth
Athlone 1 per day:
« Limerick—-Birmingham
Waterford Dublin, Limerick, Shannon, 6 routes 7 per day: one per day: v 5perday:
Killarney, Cork, Wexford, » Waterford—Dublin  + Waterford— * Dublin-Limerick—Waterford
Waterford, Longford Birmingham)
Sligo Dublin, Galway, Cork, 1 route 2 at weekends only: 1 per day: v' 5 per day:
Derry, Athlone, Longford, « Sligo—Dublin « Sligo-London * Dublin (Connolly Station)—
Limerick, Belfast, Dundalk . Sligo
1 at weekends only:
* Sligo—Westport
Killarney  Dublin, Cork, Limerick, None None 2 per day: v 6 perday:
Tralee, Dingle, Ennis, « Killarney—Bristol/ * Dublin—-Tralee—Killarney
Galway, Waterford, Wexford London
1 per day:
« Killarney—Portsmouth
1 per day:
« Killarney—Birmingham
Athlone  Dublin, Galway, Sligo, None 5 per day: None v’ 8 perday:
Portlaoise, Roscrea, * Athlone-Galway * Dublin—-Galway/Westport
Limerick 5 per day:
* Athlone—Dublin
Westport  Dublin, Cork, Limerick, None 1 at weekends only: 1 per day: v’ 8 perday:
Galway, Clifden, Sligo, * Sligo—Westport * Westport—London * Dublin—-Galway/Westport
Waterford, Belfast, Derry
Roscrea Dublin, Limerick, PortlaciseNone 6 per day: None v’ 2 per day:
Cork, Athlone, Tralee, Sligo » Roscrea—Limerick * Dublin-Limerick (via Nenagh)
4 per day:
» Roscrea—Dublin
Portlacise  Dublin, Limerick, Cork, None 3 per day: None v' 12 per day:
Waterford, Athlone, * Portlacise—Dublin * Dublin-Limerick line
Longford 2 per day:
* Portlaoise—Carlow
2 per day:
* Portlaoise—Kilkenny
Freshford None None None None v" None
Shinrone  Shinrone—Nenagh (1/day) None None None v None
Pallasgreen Tipperary/Limerick route, 7 None None None v" None

times per day
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Figure 2.40. Urban busroutes vs. population size.

Why thisindicator isrelevant to sustainable develop-
ment

As the majority of people work in the same place every
day, these repeated and predictable journeys to and from
work are ideally suited to public transport. Policies such
as the provision of bus lanes and cycle lanes in Dublin
and the construction of the light rail network (LUAS) are
designed to increase provision of public transport. The
greater the provision of public transport, the greater
choice individuals have in selecting travel modes other
than private car. Therefore, availability of public trans-
port is a meaningful sustainability indicator.

What the analyses show

Larger settlements fare best in terms of the number of ur-
ban bus routes (important for reduction in dependence on
car transport) and in terms of between-settlement connec-
tivity to public transport (important to economic sustain-
ability).

2.6.3 Impact indicators

2.6.3.1 Road fatalitiesand injuries

Data on road fatalities and injuries were obtained from
the National Roads Authority (NRA). Tables 2.33 and
2.35 show the total number of personskilled and injured
on Irish roads at county level from 1990 to 1998. These
data were available at county level only and, therefore,
only provide aguide at settlement level (Tables 2.34 and
2.36). Figures 2.41 and 2.42 show plots of total fatali-
ties/settlement and total injuries/settlement over the last
decade versus settlement population. In general, the total
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number of fatalities/injuries/settlement increases with
population size. This is particularly true in the case of
injuries, which show an almost directly proportional lin-
ear relationship.

Why thisindicator isrelevant to sustainable develop-
ment

Data on road fatalities and injuries were obtained from

the NRA. Each year the NRA produces a comprehensive
analysis of all reported road accidents involving fatali-

ties, personal injury or material damage that occur on

Irish public roads. This report is based on road accident
information recorded by the Garda Siochana and sup-
plied to the NRA for processing and analysis. The num-
bers of both fatalities and injures on Irish roads are
increasing exponentially. According to thdational
Roads Needs Sudy (NRA, 1998), 40% of accidents and
64% of fatal accidents occurred in rural areas, while 26%
of injury accidents and 38% of fatal accidents occurred
on national routes. The occurrence of deaths and injuries
on the roads detracts from social and economic sustaina-
bility; therefore, numbers of deaths and injuries repre-
sents an important indicator of sustainability.

What the analyses show

Although research findings indicate that the number of
fatalities/injuries/settlement increases with population
size, national figures reveal the opposite, with the major-
ity of fatal and non-fatal accidents occurring in rural are-
as. As data were available at county level only, this
indicator is not completely reliable and may present a
misleading indication in favour of smaller settlements.



Table 2.33. Persons killed/county (1990-1998 inc.).
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County 1990 1991 1992 1993 1994 1995 1996 1997 1998 Total
Limerick 26 20 23 23 13 21 21 29 23 199
Waterford 5 5 10 14 10 10 12 1 86
Sligo 9 6 5 6 3 6 6 4 2 47
Kerry 15 10 9 13 16 22 13 14 10 122
Westmeath 11 11 11 9 9 10 9 8 9 87
Mayo 15 15 1 14 21 16 15 12 17 136
Tipperary 20 12 27 29 14 12 16 22 23 175
Laois 11 8 10 9 9 7 13 17 14 98
Kilkenny 16 12 9 14 6 10 15 12 1 105
Offaly 6 9 10 10 6 6 10 7 10 74

Table 2.34. Total fatalities/settlement (1990-1998 inc.).

Settlement Settlement population Total fatalities  County population  Fatalities/capita Fatalities/settlement
Limerick UB 52,039 199 165,042 0.001206 62.74622
Waterford 42,540 86 94,680 0.000908 38.64005
Sligo 17,786 47 55,821 0.000842 14.9754
Killarney 8809 122 126,130 0.000967 8.520558
Athlone 7691 87 63,314 0.001374 10.56823
Westport 4253 136 111,524 0.001219 5.186399
Roscrea 4170 175 58,021 0.003016 1257734
Portlaoise 3531 98 52,945 0.001851 6.535801
Freshford 632 105 75,336 0.001394 0.880854
Shinrone 479 74 59,117 0.001252 0.599591
Pallasgreen 303 199 165,042 0.001206 0.365343
Table 2.35. Persons injured/county (1990-1998 inc.).
County 1990 1991 1992 1993 1994 1995 1996 1997 1998 Total
Limerick 593 491 570 538 578 596 680 631 619 5296
Waterford 208 222 293 281 291 273 286 314 303 2471
Sligo 200 237 188 181 148 188 181 208 176 1707
Kerry 385 327 433 352 435 426 475 444 404 3681
Westmeath 208 153 206 188 170 225 160 242 176 1728
Mayo 286 307 302 335 291 279 339 438 330 2907
Tipperary 361 330 399 353 366 352 409 449 450 3469
Laois 171 154 133 141 113 183 200 171 182 1448
Kilkenny 175 156 192 211 204 227 265 233 267 1930
Offaly 140 168 123 141 148 165 117 156 154 1312
Table 2.36. Total injuries/settlement (1990-1998 inc.).
Settlement Settlement population  Total injuries  County population Injuries/capita Injuries/settlement
Limerick UB 52,039 5296 165,042 0.032089 1669.869
Waterford 42,540 2471 94,680 0.026098 1110.228
Sligo 17,786 1707 55,821 0.03058 543.8939
Killarney 8809 3681 126,130 0.029184 257.0834
Athlone 7691 1728 63,314 0.027293 209.9069
Westport 4253 2907 111,524 0.026066 110.8593
Roscrea 4170 3469 58,021 0.059789 249.3189
Portlaoise 3531 1448 52,945 0.027349 96.5698
Freshford 632 1930 75,336 0.025619 16.19093
Shinrone 479 1312 59,117 0.022193 10.63058
Pallasgreen 303 5296 165,042 0.032089 9.722907

81



R. Moles et al., 2000-LS—4.3—-M1

70

*
60
y=0.001x + 1.1671
R? =0.9401

50
IS
5
5
2 40
% *
%Y
3
=30
8
©
w

20

*
*
10 .
*
/
0 : : : : :
0 10000 20000 30000 40000 50000 60000

Settlement Population

Figure 2.41. Total road fatalities/settlement (1990-1998 inc.).
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Figure 2.42. Total road injuries/settlement (1990-1998 inc.).
2.7  Economic indicators displaying sen- elling 10 miles or more was 23.9% for Limerick, 31.1%
sitivity to settlement size for Sligo, 37% for Athlone, 64.2% for Killarney, 70.7%

for Portlaoise, and 77.4% for Waterford. The comparable

2.7.1 Impact indicators . , .
percentage increases for people travelling 5 miles or

2711 Distancetraveled towork more were 10.5% for Waterford, 10.9% for Sligo, 14.4%
for Athlone, 16.8% for Killarney, 25.5% for Limerick
The 1991 and 1996 Censuses provide data on distance of and 25.9% for Portlaoise. Data for other settlements were
daily travel. Whileit is recognised that, at national scale, not available. On the basis of this sample of settlements,
average distance to work/school/college tends to increase it is not possible identify a clear relationship between set-
in azone surrounding larger settlements, no such pattern tlement size and temporal trends in length of journey to
was evident for the sample of settlements considered work/education for those travelling relatively longer dai-

herein (Table 2.37; Figs. 2.43—-2.50). The percentage in- ly journeys. Also analysed were data for persons travel-
crease between 1991 and 1996 in number of people trav- ling distances of up to and including 2 miles (Table 2.38).
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Table 2.37. Distances travelled by workforcein larger settlements.

20

Settlement  Year Total workforce <2miles 2miles 3miles 4 miles 5-9 miles 10-14 miles 15 miles Not stated
Limerick 1981 17,857 6081 3850 1918 815 722 498 2044 1933
1986 15,612 4928 3243 1816 884 768 542 1262 2169
1994 23,225 6530 4133 3438 1621 1814 827 2136 2726
1996 27,538 7240 4787 4284 2142 2651 1072 2599 2763
Waterford 1981 11,993 4705 3027 1728 535 372 85 196 1345
1986 11,522 4245 2883 1505 509 401 89 184 1706
1994 13,266 4980 3123 2042 644 549 95 264 1569
1996 15,097 5536 3436 2359 879 793 163 474 1457
Sligo 1991 5997 2928 1221 302 929 202 67 235 943
1996 6813 3219 1467 483 160 255 91 305 833
Killarney 1991 2959 1399 417 175 63 51 67 190 597
1996 3687 1688 559 201 78 88 98 324 651
Athlone 1991 5085 2049 1089 560 149 156 63 270 749
1996 5482 2025 1255 614 198 236 87 368 699
Portlacise 1991 2435 1306 348 45 18 111 76 248 283
1996 3179 3179 1508 496 96 31 192 101 452
50
o @ Waterford
§ M Limerick CB
E OKillarney
= OSligo
© M Athlone
L O Portlacise
<2 2miles 3 miles 4miles 5to9 10to14 15 miles Not
miles miles miles and over stated
Distance Travelled
Figure 2.43. Distance travelled to work by personsin larger settlements.
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Figure 2.44. Percent workforce travelling <2 milesin larger settlements.
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Figure 2.45. Percent workforcetravelling 2 milesin larger settlements.
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Figure 2.46. Percent workforcetravelling 3 milesin larger settlements.
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Figure 2.47. Percent workforcetravelling 4 milesin larger settlements.
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Figure 2.48. Percent workforce travelling 5-9 miles in larger settlements.
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Figure 2.49. Percent workforce travelling 10-14 miles in larger settlements.
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Figure 2.50. Percent workforce travelling 15+ miles in larger settlements.
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Table2.38. Travel 2 milesor lessto work.

Settlement Per centage of Census

Percentage of Census Change 1991-1996 (%)

(ranked by population size) respondents 1991 respondents 1996

Limerick 28.1 26.3 -1.8
Waterford 37.5 36.7 -0.8
Sligo 48.8 47.2 -1.6
Killarney 47.2 45.8 -14
Athlone 40.3 36.9 -34
Portlaoise 53.6 47.4 6.2

Table 2.39. Travel 3 milesor lessto work.

Settlement Per centage of Census

Per centage of Census Change 1991-1996 (%)

respondents 1991 respondents 1996
Limerick 60.7 59.2 -15
Waterford 76.5 75.1 -14
Sligo 74.2 75.9 +1.7
Killarney 67.3 66.4 -0.9
Athlone 72.2 71.0 -1.2
Portlaoise 69.8 66.1 -3.7

Larger settlements had smaller proportions of people
travelling relatively short daily distances. As a rule,
smaller settlements contained a greater proportion of
people travelling shorter journeys, but there was a rela-
tively greater reduction between 1991 and 1996 in some
of these settlements. VValues calculated for journeys of up
to and including 3 miles (Table 2.39) failed to show a
similar pattern.

Why thisindicator isrelevant to sustainable develop-
ment

The greater the distance travelled each day, the greater
the per-capita use of resources and generation of pollu-
tion. Distancetravelled to work has amajor impact on the
mode of transport most frequently used. Typically, the
longer the journey, the greater the reliance on private
cars, with resultant greater inefficiencies. In 1996, work-
ers travelled on average 10.7 km to their place of work
(an increase of 7.6 km since 1991). Secondary school
children travelled on average 6.2 km in 1998, and third-
level students travelled 7.3 km in 1981 and 11.6 km in
1996. Trends, therefore, suggest that Ireland is moving
counter to sustainable development; planning has result-
ed in greater distances between places of work and places
of residence. The distance of journey to work/education
is, therefore, an important indicator of sustainability.
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What the analyses show

A reduction in the need to travel long distances to work-
place/education is significant in planning for sustainabil-
ity, as travel uses resources and generates pollution.
Congestion reduces urban quality of life. Data presented
on distance to workplace/education and the modes of
transport to workplace/education do not present a clear
picture of differences between settlements of varying
size. The sample size of settlements was perhaps too
small to provide adequate data. While in larger settle-
ments a smaller proportion of people walked to work/ed-
ucation, this was offset by the larger number of people
using buses. Within larger settlements, it is perhaps not
surprising that fewer people live within walking distance
of work/education. Clear differences in daily distances
travelled within settlements between 1991 and 1996 were
recorded for six settlements only. A clear pattern did not
emerge, thus preventing straightforward analysis. People
in some smaller settlements generally travelled shorter
distances, but such differenceswerelessapparent in 1996
thanin 1991. Thus, it could not be shown that smaller set-
tlements offer significant long-term benefitsin relation to
daily movements of people.
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2.8  Qualitative assessment and model

settlements

Table 2.40 provides a qualitative description of employ-
ment, waste management, services and transport infra-
structure for Shinrone, Co. Offaly, and Pallasgreen, Co.
Limerick (for which few or no empirical dataexist). Giv-

en the overall lack of indicator data, it was decided to use
Freshford, Co. Kilkenny (as an example of a small rural
settlement), and Limerick City (large urban centre) as
‘model settlements’. These are described in Sections
2.8.3and 2.8.4.

of sustainable settlement size

2.8.1 Pallasgreen, Co. Limerick

Pallasgreen or Pallasgreane (Pailis Ghreine in Irish trans-
lates as Grian’s Palisade) is a village in County Limerick.
It is situated at a crossroads approximately 22 km from
Limerick City and 20 km from Tipperary Town. Some 5
km north-east stands the former stronghold of Castle
Garde. This consists of a five-storied tower linked to a
more modern wing and is thought to be County Limer-
ick's oldest inhabited house. South of the Castle, the
Dead River and the Bilbao River unite to form the Mul-
kear River, a tributary of the River Shannon.

Table 2.40. Qualitative description of Shinrone and Pallasgreen.

Village Population Employment Transport

Waste Services

Pallasgreen, 303 (1996) Data Tipperary/Limerick bus

Co. Limerick commercialy —runs 7 times daily
sengitive
Shinrone, 479 (1996) Data

Co. Offaly the Limerick—Dublin
bus, which runs every

hour (quarter to the

commercially
sensitive

hour). The bus does natlarifier. Receiving water is

service Shinrone
directly but stops at

Shinrone is serviced byVastewater treatment plant

Co. Council and private refuse Garda station, school,
collectors operating in area.  playschool, post office,
Village is linked to mains waterbutchers, small supermarket
supply and some dwellings  and petrol, 3 pubs,
outside the village have septic hairdressers, butchers,
tanks. insurance agent, nursing
The municipal waste collected home, hardware and agri.
by Limerick Co. Council is supply, community centre,
disposed at Gortadroma Landfithurch, undertaker

Water supply is from boreholes

and shallow well sources. This

supplies a population of 1600.

Water treatment is by

chlorination.

The sewage treatment facility is

a package plant that serves a

population of 1600 and requires

upgrading to allow further

development in the area.

School, library, post office, 4
constructed in 1973 for a 500 pubs 3 shops — 1 with petrol,
p.e. Secondary treatment 3 pubs, B&B, nursing home,
consisting of oxidation ditch andhardware and agri. supply,
community centre, 3

tributary of Little Brosna. Sludgechurches, furniture

is disposed of by mobile workshop and glass factory

Roscrea, which is a 15desludging unit and then

min drive from
Shinrone. From the

disposed to landfill.
Shinrone water supply is sourced

Limerick direction, onefrom boreholes (groundwater).

daily bus serves

Treatment is by disinfectant

Shinrone stopping in  (sodium hypochlorite). Daily
Nenagh, Co. Tipperarywater consumption is 42,000

It leaves Limerick at

gallons. Capacity of source is

4.30 p.m. and arrives ir240, 000 gallons/day. Domestic
Shinrone at 6.45 p.m. waste collection is by private

collector.
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The population in 1996 was 303 people; however, this to the County Development Board. The main recommen-
hasincreased, as there have been anumber of new dwell- dations of the Freshford District 2020 Draft Proposal in-
ings constructed recently. Most servicesin the settlement clude upgrading the existing sewage works to

are on or close to the main Limerick—Tipperary Road, accommodate a greater capacity for sewage treatment,
while most dwellings are situated off it. Pallasgreen and and the development of a virtual business park in the vil-
its hinterland are experiencing difficulties with water lage. Other recommendations include expanding commu-
treatment and sewage facilities and the village is 18th in nity facilities to allow development of a Community
line to have these water treatment facilities replaced. The Resource Centre, which would accommodate new busi-
sewage is treated in a package plant, which serves a pop-ness enterprises, provide adult education, house a public
ulation of 1600. The plant is at full capacity and future library, IT centre and Credit Union.

development will require upgrading. Employment oppor-
tunities in the village itself are limited although they have
improved in recent years. Most people leave the village
and travel to either Tipperary or, most commonly, Limer-

2.8.3.1 Demographics

Statistics from the 1991 and 1996 Censuses show a de-
cline in the numbers of both male and female residents in

ick for employmgnt. The public trr?lnsport service is ade-  pregnforg Village. In 1991, the number was 651 residents
quate and there is some car-pooling arranged locally. At o, nared to 632 residents in 1996. The majority of resi-

present, there are plans to buikldm by-pass of the vil- dents are in the 25-44 and the 65+ age brackets.
lage.

_ The high numbers in the 65+ category can be explained
282 Shinrone, Co. Offaly by the presence of two residential homes for the elderly

o . ) in the village.
County Offaly is situated in the heart of Ireland, covering

some 493,836 acres (199,934 ha) and has common2.8.3.2 Culture
boundaries with Meath, Kildare, Laois, Tipperary North,

Galway, Roscommon and Westmeath. The east of the Eleven percent of Freshford residents speak Irish in their
county is within commuting distance of the rapidly ex- households, while 43% watch TG 4, 12% listen to Radio

panding metropolitan area of Dublin. In 1996, the popu- N& Gaeltachta, 14% partake in Irish dancing and 20%
lation of Shinrone was 479 people but this has increased Play an Irish instrument.

recently with the completion of some new dwellings.
Shinrone has a good range of services but is not directly
serviced by any public transport.

The Heritage Council of Ireland has just completed a con-
servation plan for St Lachtain’s Church in the village.
The Council has established Freshford as a village of sig-
283 Freshford, Co. Kilkenny nificant architectural and historical importance. There is

a Millennium Park planned for the future, to be devel-
Freshford is situated 13 km north-west of Kilkenny City oped on a 0.6-ha site on the outskirts of the village. This
on the R693. The village is located on the River Nuenna, will provide a valuable recreational amenity for locals
a tributary of the River Nore, and is built on an ancient and visitors alike.

monastic site that dates back to the 6th Century.
2.8.3.3 Employment

Freshford District 2020 was formed in January 2000 and
comprises members of the local business community and
local residents and stakeholders of Freshford Heritage
and Tidy Towns committee. It was envisaged that Fresh-
ford would become a model village incorporating renew-
able energy sources such as wind, solar and hydropower.

The results of the survey revealed that 60% of respond-
ents felt that employment opportunities in the village
were adequate. Freshford is largely an agricultural com-
munity and many of the larger businesses in the area are
based on agriculture or its by-products. These include, for
example, Honey Clover, Glanbia and B+C Cheese
The findings of a Freshford District 2020 survey regard- Processing. Dairy, tillage and beef are the main farming
ing the future development of Freshford were submitted activities, although pig and deer farming and horse breed-
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ing are not uncommon. Other significant employers in Of the Freshford residents surveyed, 73% were not satis-
the area include Uppercourt Antiques, Tallis Construc- fied with the quality of the drinking water. This statistic
tion and J& G Printers. There are upwards of 300 people represents those in the County Council water scheme and
employed in the village, with vacancies still availablein those with private wells. Approximately 25-3G/mis

the meat industry, construction and printing. There are a pumped along the Freshford spur from the Troyswood
number of Eastern Europeans employed due to the non- treatment plant.

availability of local labour. Most industries are undergo-

The supply of domestic water in Kilkenny County and
City is free of charge, but there are indications that this
In the past, agriculture had been the main industry and may change, and water for industrial uses is metered and
source of employment. However, Ireland’s unprecedent- charged. One of the aims of the 2020 Group is to seek al-
ed rate of economic development is currently channelling ternative sources of drinking water in the area.

members of the Freshford workforce into industry and
the building trade.

ing expansion.

Of the households surveyed, 72% expressed serious con-
cerns about the existing sewage treatment facilities in
2834 Industry Freshford. The Council will allow no new housing devel-
opments in Freshford unless the developers provide their
The meat industry is the traditional industry in Freshford. OWn sewage treatment plants. This may have a knock-on
However, there is also an expanding printing works and effect on potential investment in the area. An aim of the
a growing packaging and processing industry. The level 2020 Group is to achieve a sustainable and ecologically
of activity in the construction and service industries is Sound sewage treatment system. This would probably be
moderately high but static and is unlikely to increase until Paséd on a Bio Gas Digester, which would pasteurise and
the present sewage treatment problems are resolved. Thedigest sewage, farm slurry, abattoir waste and all other
growth in information technology and Kilkenny’s status organic material. It would transform organic waste into a
as an Information Age Town provide the ideal opportuni- readily usable and non-toxic liquid fertiliser for farmers

ty for the development of a virtual business park in the and growers in the area, while also producing sufficient
Freshford area. gas for low-cost industrial energy requirements.

2835 Environment 2.8.3.6 Planning and development

The River W ity R EPA 1 nelud At present, no development plan exists in Freshford.
e River Water Quality Report ( » 1999¢) includes There are development plans being formulated by Kil-

the sample test results for the River Nuenna taken atthreekenny County Council for Graiguenamanagh, Callan,

locations. The assessment concludes that nitrates are ele- .
) . . ~~ Thomastown and Castlecomer, scheduled for completion
vated, but otherwise the physico—chemical data are satis-

] i o by November 2001. Kilkenny County Council will then
factory. However, the biological data indicate a loss of .
o ) ~ formulate development plans for the smaller villages and
quality in the Freshford area. The report explains that in

i . towns. Kilkenny County Council indicates that all inter-
cases where the median levels of nitrate exceed 5 mg/l, a

i ) T ested parties will be afforded the opportunity to make
chronic level of enrichment is indicated. In the case of the o . . .
] . } submissions and have discussions regarding the proposed
River Nuenna, median levels were in the range of 6.20—

i ~plan. At the moment, unless the sewage system is updated
8.20 mg/l. However, it was stressed that these levels did

it is impossible to obtain planning permission.
not exceed the maximum limits set down in the national
regulations, i.e. 11.3 mg/Il. Nitrate pollution is largely due Currently, there are 20 people on the waiting list for so-
to run-off from farms and slurry spreading, and other cial housing. The numbers of houses built recently are
sources of pollution include over-spill from sewage low, with only four being built in 1998, and none subse-
plants, chemical sprays, pesticides, herbicides and sheepquently. Future housing developments are dependent
dip. There is also a possible risk of pollution from local upon an upgraded and more environmentally benign sew-
industrial waste and factory run-off. age treatment plant.
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2.8.3.7 Roadsand traffic 284 Limerick City

Of those surveyed, 58% expressed concern at the volume Limerick is the focal settlement of the Mid-West region
of traffic in the village. The current road system is barely in terms of geographical location and transport infra-
adequate for present needs and is not capable of handling structure. The topography of the Limerick hinterland is
more traffic. The main problems are that the streets are characterised by relatively flat, fertile and low-lying agri-
not wide enough to cater for on-street parking and pass- cultural land. The city is a significant administrative,

commercial and industrial centre, partly due to its loca-
tion near Shannon Airport in Co. Clare and Limerick
Harbour. The University of Limerick (UL), Limerick In-
stitute of Technology (LIT) and Shannon Airport are ma-
jor catalysts for inward investment and research and
development. As a result of its central location and acces-
sibility, the National Development Plan (NDP) 2000-
2006 identifies Limerick as a potential ‘Gateway’ for
wider regional development. The NDP 2000-2006 iden-
tifies the importance of Gateways as:

ing traffic, and the volume and size of vehicles has in-
creased in recent years. Almost every approach road has

a bridge and while these add to the ‘old-world’ charm of
the village, they were not designed with current traffic
volumes in mind.

Although Freshford District 2020 development commit-

tee is in the process of submitting proposals to Kilkenny
County Council as part of working towards a more sus-
tainable future for the village, there are a number of key

environmental and socio—economic issues that must be “centres which have a strategic location, relative to the

surrounding territory, possess good social and economic
infrastructure and support services and have the poten-
efficient sewage treatment plant in the village. Although i 1o open up their zones of influence to further develop-

Kilkenny County Council has acknowledged this prob- ment py providing transport links with contiguous
lem, Freshford is low on the list of priorities, which fa-  zopes.

urgently addressed. A strategic and fundamental weak-
ness is the lack of a well-managed and environmentally

vour larger settlements in County Kilkenny. There is also

growing local concern about the quality of drinking water A goal of the NDP is to achieve sustainable economic
in the village. These environmental problems are having growth but it also sets out coherent development strate-
an effect on the population in the area, as the rate of housedies in the key areas of infrastructural development, edu-
building (both private and local authority) has declined cation and training, the productive sector and the
considerably in recent years. This is because few plan- Promotion of social inclusion (NDP, 1999).

ning permission requests can be granted until the sewage ) o ) )
Local development in Ireland is primarily guided by local

authority County and City Development Plans, and the
1998 Limerick City Development Plan is the current
plan

treatment infrastructure is significantly upgraded. Simi-
larly, this problem is discouraging potential industrial
and commercial investors to the area. Planning permis-
sion will not be granted unless investors include specific

plans for sewage and wastewater treatment in their plan- The Limerick City Borough area, which covers the inner
ning applications. The current roads through the village city, is administered by Limerick Corporation. This plan
are too narrow to accommodate annually growing traffic. is currently under revision by a newly created Limerick
This results in serious congestion problems in the village City Development Board, which is required, by early
on a daily basis. As no development plan currently exists 2002, to deliver a strategic development plan for the next
for Freshford (see section 2.8.3.6), for the moment, there 5 years. The total area within the administrative boundary
is no clear indication that improvements to sustainability is 2086 ha. The population of Limerick City was in de-
will take place. cline during the 1980s and early 1990s. The fall in popu-
lation in Limerick County Borough has coincided with a
We acknowledge invaluable assistance provided by significant increase in the population of the suburbs. As
Freshford District 2020. the Limerick suburbs are under the jurisdiction of Limer-
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ick County Council, this has created administrative prob-
lems for both local authorities.

In 1996, Limerick Corporation prepared an application to
government to extend its authority over afurther 6541 ha,

to cover the greater city area. Thiswould result in some
land currently in Counties Limerick and Clare being in-
cluded within the administrative boundary of Limerick
Corporation, and an increase in the present population
from 52,039 to 82,257, an increase of 30,218. This pro-
posed extension is creating several administrative prob-
lemsfor Limerick Corporation and County Council. The

lack of available development land within the Corpora-
tion’s jurisdiction means that the majority of new housing
completions are in the suburbs, contributing to low-den-
sity urban sprawl. Raheen Industrial Estate lies within the
functional area of Limerick County Council; therefore,
Limerick Corporation is losing revenue from land rates
and rent. By extending the city boundary, Limerick
County Council will lose this revenue to Limerick Corpo-
ration.

2.8.4.1 Urban wastewater treatment

Approximately 68% of the population of Ireland live in

of 30 kn?. Presently, there are no wastewater treatment
facilities in the city and consequently, approximately
4 million gallons of waste water are discharged daily to
the Abbey and Shannon Rivers and canal through 50 sep-
arate outfalls.

Limerick Corporation was, until very recently, in breach
of the EPA Act (1992) and the Urban Waste Water Reg-
ulations (1994). These requirements state that for a pop-
ulation greater than 15,000 with freshwater or estuarine
receiving waters, secondary treatment should be installed
by the 31st of December 2000. This would then satisfy all
relevant legislation, such as the Freshwater Fish Direc-
tive, the Water Pollution Act, the Shellfish Directive, the
Bathing Water Directive and the Surface Water Directive
(EPA, 2000).

The Limerick Main Drainage Project is currently (2001)
under way, with the purpose of rectifying the problem of
the untreated sewage discharges into the Abbey and
Shannon Rivers. The existing drainage system is to be
significantly upgraded through the provision of new in-
terceptor sewers and pumping stations. The overall in-
vestment in the project will be in excess of IRE130
million, which will result in an improved infrastructure

urban areas and are connected to sewage systems. The ré;ecessary for the development of the city and the protec-
mainder live in rural areas and use septic tanks for treat- tjon of the water quality of the Shannon Estuary. Prelim-
ment of sewage. The capacities of sewage treatment inary work on the Limerick Main Drainage Scheme
plants in Ireland vary quite substantially, from those with o mmenced on the 5th of October 2000. The overall con-

a capacity of less than 2000 p.e. (population equivalents), {ract time is 2 years, with completion due in October
to those with the capacity to process over 10,000 p.e. ogo2.

There are 619 sewage schemes in the country serving

populations greater than 200. Of the 619 schemes, 95 The main sewer will be constructed using a tunnel-boring
have no treatment (these discharge to tidal waters), 218 machine similar to the technology used in the construc-
have primary treatment, 289 have secondary treatment, tion of the Channel Tunnel. The machine has been de-

and 17 have tertiary treatment. Limerick Corporation is

responsible for the provision of adequate water supplies
and the treatment of sewage and drainage in Limerick

County Borough. In 1996, Limerick Corporation spent in

excess of IRE4.5 million on water services and sewage

treatment systems.

Limerick has over 70,000 people living within a 5-km ra-

signed specifically to suit the ground conditions in
Limerick, based on studies carried out by specialist tun-
nelling consultants and geologists. The treatment plant
site is located to the south-west of Limerick City centre
and the main sewer will be 2.7 m in internal diameter and
2.58 km in length, with 12 access shafts for maintenance.

2.8.4.2 Drinking water quality

dius of the city centre. There are over 21,000 households

that use the city sewage system. Each household gener-More than 3.3 billion gallons of water were produced,
ates, on average, 150-250 gallons of waste water per day.with over 6 million gallons per day being consumed in
The city drainage infrastructure covers a catchment area the city alone.
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Several parameters are used to determine the quality of
drinking water. Theseinclude measurements of thelevels
of aluminium, fluoride, total and faecal coliform. There-
spective maximum admissible concentrations (MACs),
asidentified in the Quality of Water Intended for Human
Consumption Regulations 1988, are 0.2 mg/l Al, 1000
mg/l FI and O coliform/100 ml.

Figure 2.51 shows drinking water quality in Limerick
City from 1990 to 1997, as analysed by Limerick Corpo-
ration’s Water Pollution Laboratory. The current (2001)
treatment processes used for Limerick City’s drinking
water supply are: (1) flocculation, (2) RG filtration, (3)
pH control, (4) fluoridation, (5) chlorination and (6) acti-
vated carbon.

With the exception of 1991 and 1992, 10% of the samples
analysed exceeded the MAC for aluminium, with the
worst results in 1993, when 50% of samples had concen-
trations over 0.2 mg/l Al. Aluminium has been implicated
in the pathology of Alzheimer’s disease. Currently there
are insufficient data to derive a standard for aluminium in
drinking water based on health effects, and, therefore, the
MAC level is currently under debate.

The quality of drinking water from the mains is often
poor, and leakage is a problem, estimated to be approxi-
mately 30% of total consumption.

2.8.4.3 Air quality

Air pollutants can be divided into two categories: primary
and secondary. Primary pollutants include sulphur diox-

ide (SQ), nitrogen oxide (NQ), hydrocarbons (HC),
carbon monoxide (CO) and heavy metals such as lead and
cadmium. Secondary pollutants are sulphur and nitrogen
compounds. S@and particulateare classified as prima-

ry air pollutants as they are both emitted directly into the
air. SG, is a colourless, odourless gas, which once emit-
ted into the atmosphere may be converted into fine par-
ticulate sulphate, which has many adverse effects on
animal and plant life. Because of their toxicity and harm-
ful effects on human health, the EC in the late 1970s set
as a priority the reduction of $@nd suspended particu-
lates in the atmosphere. This led to the adoption of Coun-
cil Directive 80/779/EEC, which established annual and
winter limit values and guide values for $@&nd sus-
pended particulates in the atmosphere.

Atmospheric pollution monitoring is carried out by the
Environmental Health Section of the Mid-Western
Health Board on behalf of Limerick Corporation.

The work unit consists of:

1. Legislative control of atmospheric pollution under:
() Local Government (Sanitary Services) Act

1962, the Control of Atmospheric Pollution

Regulations 1970

(i) Local Government (Planning and Develop-

ment) Acts and Regulations, 1963-1982

(i) EEC Directive (80/779/EEC) on Air Quality
Standards

(iv) Air Pollution Act, 1987 and Regulations made
thereunder;
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Figure 2.51. Drinking water samples exceeding MAC levels.
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Daily monitoring of suspended particulates (smoke)
and SO, levelsin the city area, and

Investigation of complaintsin relation to atmospheric
pollution.

The purpose of the work is to advise Limerick Corpora-
tion on:

1. thecurrent state of air quality in Limerick City and the
trendsin air quality,

the concentration of pollutants exceeding or ap-
proaching levels that could be injurious to public
health generally or to a susceptible or vulnerable sec-
tion of the population,

the highest concentrations of air pollutants found in
the city,

whether air quality isin compliance with the EU limit
values for smoke and SO, and

whether the air quality is in compliance with any
standards or emission limit, values that may be spec-
ified by the Minister (Sections 50 and 51 of the Air
Pollution Act, 1987).

There are three sampling stations in the Limerick Corpo-
ration functional area:

Station 1: Moyross Depot, 2.5 m above ground level: res-
idential;

Station 2: Southill Depot, 2.5 m above ground level: res-
idential/ commercidl;

Station 3: Todd'’s City Centre, 15 m above ground level:
commercial.

Figure 2.52 shows smoke levels recorded at Limerick
City’s three sampling stations from 1994 to 1999 (data
for previous years unavailable). The commercial sam-
pling site, a shop in the main commercial street, consist-
ently recorded the highest levels of smoke. However, the
highest recorded concentration in 1994 did not exceed the
air quality standard of 40 ugfm

SO, and particulates are relatively harmless when found
in isolation in the atmosphere. However, they have a ten-
dency to react with other constituents, resulting in sec-
ondary pollutants. Particulates that enter the lungs may
lodge there and have chronic effects. The most significant
fine particulate matter pollutants are sulphates. From 1st
October 1998 the ban on the marketing, sale and distribu-
tion of bituminous coal was introduced in Limerick City
and adjoining built-up areas in Limerick County and
Clare. This ban accounts for the drop in annual mean
smoke levels from 1998 onwards. The bans were intro-
duced to address the concomitant smog problem, which
adversely affected public health and resulted in increased
hospital admissions.

The ban on bituminous coal in Limerick inadvertently re-
sulted in an increase in the levels of;3Bg. 2.53). This
increase was attributed to the burning of illegal smoke-
less fuels such as unblended petroleum cokes (petcokes).

The most obvious increase in $@curred in the Moy-
ross area. This may be due to difficulties in monitoring
fuels burned in some residential areas.
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Figure 2.52. Average smoke levels in Limerick City 1994—-1999.
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Figure 2.53. Average SO, levels in Limerick City 1994-1999.
2.8.4.4 Wastedisposal Mr Binman, a private waste disposal company estab-

lished in 1993, was one of the first companies in the re-
gion with a full EPA waste license. In 1995, it began
operating a waste transfer station at Luddenmore. Since
then, Mr Binman has expanded to provide a wide range
of waste disposal and recycling facilities to an ever-in-
creasing customer base.

The National Waste Database Report estimates that the
per-capita production of household waste is 0.38 t (380
kg) per annum. On this basis, the theoretical waste aris-
ings in Limerick City, based on the population in the
1996 Census of Population, is 19,775 t per annum.

It is estimated by Limerick Corporation that 50,000 t do-
mestic waste, 37,000 t industrial waste, 21,000 t commer-

cial waste, 50,000 t commercial waste and 2000 t of
street-sweeping litter are produced each year in Limerick
City and County. The annual costs to Limerick Corpora-
tion include IRE800,000 for refuse collection, £1.1 mil-
lion for waste transfer and disposal, and £1 million for
street sweeping.

With growing environmental concerns about the quanti-
ties of waste produced and its disposal, Mr Binman rec-
ognises the need to explore new and improved methods
of management and disposal. Mr Binman is committed to
reducing the amount of waste going to landfill and is cur-
rently in the process of installing a number of new facili-
ties for the recovery of recyclables.

Mr Binman has replaced the waste collection service pre-
viously supplied by Limerick Corporation. It now serves
a domestic customer base of 28,000, with an additional
2000 commercial clients, making it the largest commer-
cial waste disposal company in the Mid-West region.

As part of fulfilling the requirements of the DoELG
Waste Management Policy Stateme@hanging Our
Ways (1998), Limerick Corporation was the first borough
corporation to introduce the ‘wheel bin’ domestic refuse
collection service. A scheme was introduced in 1997 to

reco.vers.ome of this Yvaste material. The DoELG request- Waste collected by the refuse vehicles is transported to
ed Limerick Corporation to operate a pilot scheme for the Luddenmore, where it is categorised and re-compacted

composting of organic waste. The organic fraction is es- prior to being transported to Limerick County Council's

sentially vegetable-derived organic waste, for example, |4 qfjj site at Gortadroma. Some goes to Co. Clare when
vegetable peelings, cardboard, grass clippings and news-inqy conditions prevail. As well as the transfer of waste,

papers. The objective of this pilot scheme was to reduce Mr Binman also operates a recycling scheme for glass,
the amount of municipal waste going to landfill by 30%.

The compost was intended to be used as cover material

for landfill, for road verges and ultimately for sale to gar- Mr Binman prepares regular reports on the operation of
deners. The material is also suitable for the production of the transfer station and recycling centre. Due to the recent
briquettes. expansion in business, it is currently in the process of ap-

cardboard, aluminium, timber and demolition wastes.
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plying for a new waste license that will alow transfer in
excess of 100,000 t per annum. As arequirement of this
application, Mr Binman is preparing an extensive EIS,
and the company now employs two full-time environ-
mental scientists.

2.8.45 Recycling facilities

Table 2.41 outlines the current recycling facilities in
Limerick City and the type of material collected at these
Sites.

The Park Road depot also accepts the following:

1. newspapers: acabin has now been placed at the depot
to accept dry newsprint

2. fluorescent lighting tubes for mercury recovery
3. waste oilsand ail filters

4. books and toys
5

. refrigerators for CFC recovery

Mr Binman currently operates a range of recycling serv-
ices. Cardboard is collected from commercia outlets,
where it is the responsibility of the customer to separate
the cardboard from the main waste stream. The cardboard
istransported to the transfer station whereit isbaled prior
to being transported for further recycling. Similarly, glass
and aluminium cans are separated at source. An automat-
ed glass crushing plant has recently been installed at the

Table 2.41. Recycling facilitiesin Limerick City.

company premises. The plant consists of a conveyer belt
onto which the separated glass fractions are loaded. The
glass on the conveyer belt is screened manually to ensure
that all the glassisof the same colour beforeit reachesthe
crusher. The glass crusher alows for the removal of con-
taminants such as corks, rings and labels, separated by a
combination of amagnet, an eddy current separator and a
turbine. The screened and crushed glass is removed to
storage bunkers. When a sufficient quantity of glass has
been collected, it is transported to Irish Glass for further
recycling. Currently, all but brown glass is recycled.
Cans collected are separated into ferrous and non-ferrous
and are baled.

The mgjority of demolition waste collected isfrom skips.
The rubble is crushed and used in road building and for
sub-filling for houses, while the timber fraction is shred-
ded and transported for use by Finsatimber products.

The transfer station has recently been extended to house
a new picking station. This picking station has six sta-
tions, each of which are utilised to remove a specific re-
cyclable fraction. These fractions include glass, plastic,
cardboard, steel, aluminium and building materials. With
the introduction of this picking station, it is envisaged
that all waste entering the facility will eventualy be
screened for recyclables. Current recycling rates are
shownin Table 2.42.

Area

Glass

Cans Textiles Qils Batteries

Park Road Depot
Garryowen Service Sation, Dublin Rd
Satoil Dock Road

Bishop’s Quay

Parkway Shopping Centre
Roxboro Shopping Centre
Southville Service Station
Moyross Community Centre
O'Brien-Kelly, Ennis Road
Scoil Ide, Corbally

Mary Immaculate College

<L <

Jury’s Hotel v
CBS, Sexton Street

St. Mary's School Corbally v
St Camillus’ Hospital v

v v v

<L <<

S S Y

< <
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Table 2.42. Current rates of recycling (Mr Binman).

Glass (t/week) 35
Cans (cans/week) 35,000
Cardboard (t/week) 30
Timber (t/week) 6

2.8.4.6 Transport

AsshowninFig. 2.54, theannual number of new vehicles
registered is steadily increasing. Thisannual growth may
mean that roads will reach their capacity earlier than en-
visaged by the NRA (NRA, 1998). In response to the na-
tional increase in the number of new vehicles on the road,
the NRA conducted aNational Roads Needs Sudy to pro-
vide a basis on which policy decisions for the develop-
ment of the network of national roads can be made for the
20-year period between 2000 and 2019. Traffic cannot
continue to grow indefinitely, and the maximum traffic
level, having regard to demographic factors, car owner-
ship and utilisation, is known as the ‘saturation’ traffic

propriate type of roadway for each segment of the nation-
al road network in order to cater for projected traffic
flows over the 20-year period.

2.8.4.7 Job gainsand losses

The local economy in Limerick has expanded greatly in
recent years. It has become, what the Limerick City Man-
ager terms, a mini ‘Silicon Valley’ with a proliferation of
‘high-tech’ industries employing graduates from two ma-
jor third-level colleges, UL and LIT. Also located in the
city are the regional headquarters of the Army, the Garda
divisional headquarters, the regional head offices of the
Electricity Supply Board, Revenue Commissioners and
Irish Rail, the area headquarters of the district and circuit
courts and land registry, and the regional local office of
FAS. The unprecedented rate of economic growth in Ire-
land has resulted in a knock-on boom in Limerick’s local
economy, attracting significant foreign and indigenous
investment.

level. In the study, specialist investigations were carried As shown iri Fig. 2.55, job gains increased substantially

out to define future traffic growth, based on international

in Limerick from 1997 to 1999 with a drop-off in 2000.

experiences, in terms of range of relevant parameters. Re-This parallels a concomitant decrease in job losses from
cent traffic data suggest that current growth rates in Ire- 1998/1999 onwards. Major investors such as the DELL
land are in the order of 5-6% per annum. Such growth Corporation, which employs almost 2000 people in Lim-
rates are not sustainable indefinitely and must be attenu- erick, have recently announced a reduction in the num-
ated as the saturation level is approached. One of the bers employed in their Limerick plant. This is a
long-term objectives of this study is to determine the ap- consequence of the slow-down in the American econo-
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Figure 2.54. Number of new vehiclesregistered in Limerick City.
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Figure 2.55. Job gains and losses in Limerick 1980-2000.

my, which is predicted to have serious and long-term served Georgian additions. Of particular importance are
consequences for the state of the Irish economy. Howev- King John’s Castle, built between the 12th and 16th Cen-
er, asshown in Fig. 2.56, the stock of jobsin Limerick in tury, St Mary’s Cathedral, some of which was built in

1999 was at its highest in over 20 years, with a dight 1172, and the Old Exchange facade and Almshouses, lo-

downturn in 2000.

cated on King’s Island. Other attractions in the Limerick/
Clare area include Bunratty Castle and Folk Park (one of

2.8.4.8 Built heritage and tourism Ireland’s leading tourist attractions) and the heritage vil-

lages of Adare, Castleconnell and Killaloe.

Limerick has experienced increasing tourist numbers

over the past 4 years, with 1999 particularly significant in 2.8.4.9 Household composition

terms of revenue generated (€70m) (Fig. 2.57). The city

is divided into English Town, on King’s Island, and Irish  The number of single parents in Limerick is on the in-

Town, which includes the oldest part of the city (dating crease, with a sharp rise from 1981 to 1996 in the num-
from the 9th-Century Norse settlement). Limerick City bers of lone mothers and fathers in Limerick County, and
contains a medieval core with later and very well pre- arise in the numbers of single mothers in Limerick Coun-
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Figure 2.56. Stock of jobs in Limerick 1980-2000.
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Figure 2.57. Tourist numbers and revenue generated 1997-2000.

ty Borough (Figs. 2.58 and 2.59) There has been aslight
decrease in the numbers of lone fathers in the city over
the same period.

TheLimerick City Development Board is currently in the
process of preparing a development plan for Limerick
County Borough, to be completed by early 2002, to deliv-
er a strategic development plan for the next 5 years. Sus-
tainability issues are important within this planning
process. The fal in population in the city in the past 2
decades has been accompanied by aconcomitant increase
in the population of the suburbs. This process of subur-
bani sation has prompted Limerick Corporation to prepare
an application to government to extend its authority over
afurther 6541 ha, to cover the greater city area. Thispro-

2500

posa has met with resistance from surrounding County
Councils.

Limerick’'s sewage treatment infrastructure is currently
undergoing major upgrading as part of the Limerick Main
Drainage Scheme (following the requirements of the EU
Urban Wastewater Treatment Directive).

Air quality is improving in the city, with a significant re-
duction in average smoke and Sl@vels in the past 6
years. This may be as a result of the ban on bituminous
coal in Limerick City in 1998. Although waste generation
has increased in Limerick City over the past decade, Lim-
erick Corporation was one of the first borough corpora-
tions to introduce the ‘wheel bin’ service and one of the
first to undertake a pilot composting scheme in associa-
tion with Limerick County Council. Waste collection is

/
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Figure 2.58. Number of lone mothers in Limerick 1981-1996.
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Figure 2.59. Number of lone fathers in Limerick 1981-1996.

now privatised and under the remit of Mr Binman. Al- are initiatives under way that collectively may be expect-
though vehicle numbers continue to grow and congestion ed to enhance the future sustainability of Limerick City.

increases, major upgrading of the existing road infra-
structure is planned under the National Roads Needs 285 Statistical annex

Sudy (NRA, 1998), and a new Shannon River crossing
Forestry cover arising from private and public planting is

shown in Figs. 2.60 and 2.51; Figs. 2.62 and 2.63 present
distance travelled and means of travel, respectively, of
persons in Limerick CB; numbers of persons in private
households in Limerick CD (urban) are shown in Fig.
2.64 while Fig. 2.6'5 presents persons classed by occupa-
Limerick’s architectural and cultural heritage in the past tjonal category in Limerick CE; Figs. 2.66 and 2.67
decade has resulted in increased tourist numbers and rev-present in-patient and day activities at Limerick Regional

has been agreed by government. Limerick City has expe-
rienced a significant growth in the number of jobs avail-
able in recent years and unemployment figures have
(until the very recent downturn in the economy) been at
their lowest levelsin over 20 years. Major investment in

enue to the city. Overall and at present, therefore, there Hospital and at St. John’s Hospital Limerick, respective-
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Figure 2.60. Changesin forest cover (private planting).
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Figure 2.61. Changesin forest cover (public planting).
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Figure 2.64. Personsin private householdsin Limerick CB (urban).
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Figure 2.66. In-patient and day activitiesat Limerick Regional Hospital.

40000

35000

30000

25000

20000

Average number of in- % Occupancy ~Average length  Average number of day
patient beds available of stayindays  Beds available

15000 In-Patient and Day Activity

10000

5000

In-Patient In-Patient Available Bed Days Bed Days Used Day Cases Casualty
Admissions Discharges/Deaths Attendences

In-Patient and Day Activity

Figure 2.67. In-patient and day activities at St John’s Hospital Limerick.
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ly; Fig. 2.68 presents the number of Irish speakers in include 6 environmental indicators, 3 social indicators
Limerick City Borough. and 2 economic indicators. In terms of settlement size,

environmental indicators such as total forest cover (ha),
2.9  Evaluation of findings based on the total classes of forest, recycling facilities per head of pop-

use of indicators ulation and number of goldfinches/garden all favour

smaller settlements. The social indicator examining the
number of GPs also favours smaller settlements with a
higher number of GPs/capita than in larger settlements.

The relationship between the size of a settlement and the

environmental and socio—economic systems it supports is
complex. Rather than seeking to define optimum settle-
ment size, 11 existing settlements are evaluated in terms In relation to means of travel, the proportion of persons
of their population size and geographical location. This is travelling on foot is greater for smaller settlements, with

carried out by examining existing settlements in terms of f”‘ Iérger proPortlon walking to work. Overall, a small ma-
performance, in relation to relevant sustainability indica- jority of indicators suggest that larger settlements are

tors. more sustainable.

This section provides an empirica| ana|ysis of a range of However, as indicated above in relation to each indicator,

sustainability indicators as applied to the selected settle- it iS reasonable to place greater weighting on those that
ments, and also identifies gaps in the information base. identify larger settlements as being more sustainable. For

these, data are more reliable, interpretation is more se-
The lack of available and accessible data proved to be the o;re  and the relevance to sustainability more clear-cut.
most frequent limiting factor influencing the quality of 5 this basis, empirical findings taken together suggest

research outcomes. Tables 2.1--2.9 show the candidatethat larger settlements show more signs of approaching
list of indictors as agreed at the first meeting of the Steer- sustainability.

ing Group. Several of these indicators had to be either

modified, dropped or substituted by new indicators be- However, this report describes a pilot study only. To un-
cause of poor data accessibility. The final list of indica- dertake a more scientifically accurate study of the rela-
tors for inclusion in this study is shown in Table 2.10. tionship between settlement size and sustainability,
These indicators are categorised under the DPSIR frame- replicate settlements for each size, functionality and geo-
work and are grouped into those showing sensitivity to graphical category should be examined. This section
settlement size and those showing no such relationship. serves to provide a methodological foundation for long-
To summarise, less than half of the indicators developed er-term work in understanding the relationship between
gave an indication of sensitivity to settlement size. These sustainable development and settlement size.
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Figure 2.68. Number of Irish speakers(aged 3 and over) in Limerick CB.
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Section 3 Experience Elsewhere and Theoretical Analysis

3.1 Introduction guided directly by these findings. The implication is
that the study findings may be more relevant for pro-
viding information on thresholds for settlement size,
impacts of physical infrastructure, general profiles of
(a) that ‘settlement size’ is a significant factor in spatial spatial development patterns, and baseline data for
development patterns and spatial development strate- the available/feasible spatial development options.
gies;

The underlying assumptions behind this study are as fol-
lows:

To follow through the logic of these implications, this

(b) that there are significant relationships between ‘set- section aims to:

tlement size’ and key indicators of environmental im- 5y review the question of ‘sustainable settlement size’ in
pact directly related to activity in that settlement; light of the evidence;

(c) that this information is significant for strategic deci- (b) draw together existing literature that presents the
sions on spatial development via the NSS. available evidence for key environmental themes;

There are a number of caveats arising from the available (C) review the evidence in relation to each of the case
evidence and literature, which put each of these themes  Study settlements, in the context of the NSS;
into context. The implications of these can be summa-

(d) review the trends, prospects, alternative scenarios and
rised as follows:

implications for spatial development;

(a) ‘Settlement size" is one of a number of factors in the ) reyjew the implications of the methodologies selected
‘spatial development pattern’ of cities, towns and vil-

lages. A greater understanding of the issues can be

gained by looking at such patterns as whole systems, This section draws together evidence linking the priority

including the size, density, shape, function, inter-de- €nvironmental themes with the most important parame-
pendence and development prospects of settlements. t€rs of a sustainable ‘settlement’. These relationships are
The implication is that the study evidence should be then to be aligned with the refined indicators (see Section
related as far as possible to the broader spatial devel- 2) to produce an operational framework for estimating

opment patterns and prospects outlined by the NSS. sustainable settlement size, and will subsequently be used
in practical application for the selected case study settle-
(b) Key indicators of environmental impact/quality are  ments. As discussec in Sectior's 1 and 2, the most press-

scarce and patchy at the local level, though increasing g issues affecting Ireland are considered to be (EPA,
the number of case studies would be costly. Many of 2000):

the potential relationships are skewed by intervening

factors, and the interdependence of settlements and (&) Rate of growth across strategic sectors
their functions makes it difficult to establish defini- () pominance of Dublin

tive evidence. The implication is that available data
should be steered towards the level of spatial develop-
ment patterns — with a focus on trends, prospects and (d) Wastewater treatment
potential for improvement under alternative develop-
ment scenarios.

for similar studies elsewhere.

(c) Increasing environmental pollution

(e) Area of tourism (green image)

() Agriculture
(c) The application of this information to the NSS is not

necessarily straightforward, as there are few, if any,
major new settlements being planned that could be (h) Waste disposal

(g) Substances entering inland waters (nutrients)
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The five main environmental issues thought to merit par- (a) simple determinants of population growth or decline,
ticular attention are eutrophication of inland waters, and/or economic growth or decline;

waste and litter, urban environment and transport, cli-

mate change and greenhouse gases, and protection of nat- (b) functional—-geographical profile: a combination of
ural resources. In terms of the built environment, these physical size, location, and relation to the hierarchy of
are manifested at the local scale as; waste management, urban/regional functions, and national/global func-
traffic congestion, loss of open space, degradation of the tions;

urban landscape, and air, water and noise pollution
(ibid.). For the purposes of this final working package,

the environmental theme categories derived from Section

2 are to be examined in terms of settlement ‘form’ param-
eters such as population size, density, function, thresh-
olds, etc., including empirical evidence from
international studies where possible. To maintain syner- (e) types of linkages from urban infrastructure to envi-
gy, the issues are categorised according to the refined in-  ronmental performance;

dicator framework derived for Section 2. In terms of this
framework, the issue categories are: () summary of functional specifications and data sourc-

es within this study.

(c) the context of the urban hinterland and rural area type;

(d) spatial development structure of the settlement in the
context of its hinterland and urban hierarchy at a re-
gional scale;

(a) Air pollution and transport

There are several outstanding factors in the social and

economic profile of any settlement, and hence the inter-

(c) Water quality urban and inter-regional regional flows of population and
economic activity (Table 3.1).

(b) Climate change

(d) Urban metabolism
(a) Growth or decline in housing or employment mar-

(e) Urban quality. kets

3.2 An overview of sustainable settle-
ment ‘size’ — functional characteris-
tics

(b) Particular types and sectors of employment, i.e. re-
gional imbalances of supply or demand.

(c) Spatial displacement of housing from employment
and services, i.e. increasing commuting or dual-career
Clearly the urban socio—economic profile is a key deter- distances make inter-urban or inter-regional commut-
minant of its environmental performance, and hence of  ing flows quite possible.
its ‘environmental sustainability’. For instance, a dormi-
tory suburb of Dublin is likely to have a very different
profile to that of a market town in the Mid-West, even if
their overall populations and densities are the same.
Where the functional profile can be classified effectively,
it should provide a sound basis for cross-comparison of
environmental and other indicators between different set-
tlements of different sizes and locations. However, the
functional profile is not a simple question and there is no (f) Metropolitan hubs: principal urban centres of interna-
single way to provide this classification. In this section tional significance.
we review and summarise several cross-cutting perspec-
tives on the question of urban structural and functional (g) Affluent ex-urbia: extended commuting/service hin-
profiles: terland of Dublin and other principal hubs.

3.21 Functional settlement size

(d) Territorial types and activity spaces that cross exist-
ing regional boundaries.

(e) Sunrise territory: areas of major economic innovation
with access to high skills, high amenity and major
global finance, likely to be exporters of housing de-
mand.
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Table 3.1. Areatypesand sectoral indicator s*.

Areatype Example sub-regions  Housing & households Employment & Transport &
(Ireland) economy environment
Sunrise territory M50 corridor and Very high demand, low  Very high growth/ Infrastructure pressure,
hinterland supply skills/investment, high amenity
inward commuting
Metropolitan hubs Dublin, Cork Re-urbanisation and Decentralisation to Pressure on fringe,
regeneration fringe, new cultural hubs mixed amenity
in centre
Affluent ex-urbia SE Ireland Rapid in-migration Out-commuting, high Infrastructure pressure,
and high demand skills, some inward high amenity
investment
Retirement and tourism  SW and west coast Moderately highhousing Services growth and Infrastructure pressure,
areas demand: affordability investment, low high amenity
problems indigenous skills
Rural restructuring North Midlands Moderate in-migration,  Services growth and Mixed amenity
social changeandlocal  investment, low
stress indigenous skills
Industrial restructuring ~ Waterford Out-migration, net level  Zero relative growth, Mixed amenity
demand, poor stock low skills/investment
Bootstraps territory (No single equivalent) Rapid out-migration, Negative growth, very  Basicinfrastructure, low

falling demand, very

poor stock

low skillg/investment net amenity

*Source: Ravetz et al. (2000), except for the Irish examplesin the second column, which were added by the authors.

(h) Dormitory territory: with high amenity and accessi-
bility, likely to beimporters of housing or housing de-
mand with excess of regional quotient.

(i) Rural restructuring: shift from former land-based ag-
ricultural and primary activity to tertiary activity in
tourism, leisure, diversified agriculture and retire-
ment resorts.

(i) Industria restructuring: older industry and housing
stock, less skilled workforce, more dependent popul a-
tion.

(k) Bootstraps territory: regions where dis-investment
has slowed to the point where restructuring has to be
kick-started with large public funds.

Up to apoint, these inter-regional flows can be seen asan
aspect of functional specialisation, i.e. where each kind of
settlement and region has a distinct and specialised part
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to play in the national framework. However, beyond that
point there may be distinct negative impacts of such spe-
cialisation:

(a) environmental pressures and external costs in trans-
port, land use and natural resources;

(b) increased problems for disadvantaged or excluded
communities,

(c) inefficiencies and constraints on economic develop-
ment and competitiveness.

The balance point between positive effects and negative
impacts is generally a complex assessment in the social
and political arena.

3.2.2 Economic and functional geography

This perspective looks not so much at the internal profile
of the settlement itself, but at its place in the inter-urban
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and inter-regional pattern and hierarchy, in economic and
functional terms. Again thisis a key determinant of the
environmental profile and performance, where, for in-
stance, a small university town may be quite different to
afishing town of the same size. The simplest perspective
looks at the balance of economic functions with popula-
tion, as developed in the Urban Structure study of the
NSS (Brady Shipman Martin, 2001):

() thosewith alevel of function significantly higher than
their population level would indicate. These are main-
ly market centres, providing goods and servicesto ru-
ral hinterlands. Letterkenny, Monaghan, Thurles,
Castlebar and Enniscorthy are examples;

(b) those with alevel of function broadly in keeping with
their population levels. These include the major cities
aswell as centres such as Ennis, Clonmel, Carlow and
Portlaoise;

(c) those with alevel of function significantly lower than
their population level would indicate. These are main-
ly commuting centres, within the sphere of influence
of the larger cities, especially Dublin. Examples in-
clude Balbriggan, Malahide, Leixlip and Swords, as
well as Carrigaline and Cobh. Shannonisasoin this
category, explained by its lack of established hinter-
land;

(d) asmall number of centreshaveahigh level of special-
ised function. Killarney, with its concentration of
tourism and leisure facilities, is an example.

3.2.3 Rural areacontext

The third perspective that applies to some settlements, if

not all, isto place the urban area within its rural context.

Here the NSS report on ‘Irish Rural Structure’ provides a
ready typology with detailed quantitative analysis (Fitz-
patrick Associates, undated). The rural typologies need to
be related to the urban typologies, but the degree of inter-
action between rural and urban will need to be judged in
each case.

3.24 Rural typologies

Area Type 1: peri-urban areas

Area Type 2: very strong agricultural areas
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Area Type 3: strong agricultural areas
Area Type 4: structurally weak areas

Area Type 5: marginal areas

Area Type 6: highly diversified areas.

Rural typology key components: the NSS report analysed
a large dataset and extracted the most significant varia-
bles. These will also be related to the parallel typologies
of urban areas and other contingent factors.

1. Non-agricultural employment

2. Labour force participation

Demographic viability

Strength of agriculture sector
Socio—economic profile

Population and employment dynamics

7. Rural diversification

8. Agricultural employment change.

3.25 Spatial development structures

This perspective considers the inter-dependency of settle-
ments in larger-scale urban and regional spatial develop-
ment ‘patterns’. This is at the core of the approach of the
European Spatial Development Perspective (ESDP), al-
though much remains to be done in describing the various
types of spatial structures. The following outline is taken
from work in progress on the UK Spatial Planning
Framework (Ravetzt al., 2000), drawing on previous
work on the ‘compact city’ philosophy. The framework is
based on two kinds of phenomena:

(a) functional concentration: i.e. measure of centralisa-
tion of services and spatially distributed activities;
and

(b) spatial nucleation: i.e. measure of ‘clustering’ of res-
idential location.

This scheme leads to a simple four-fold classification,
which characterises the most common spatial structures
on the ground:

(a) Concentrated nucleated
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(b) Concentrated poly-nucleated
(c) Deconcentrated nucleated
(d) Deconcentrated poly-nucleated.

3.26 Summary of functional specifications with
data sour ces

Common specifications and/or indicators for ‘functional’
settlements/regions would include, together with the data
sources in this study:

(a) effective travel to work radius: proxies drawn from
rural studies mapping;

(b) position of settlement in urban hierarchy: from NSS
data on health/education services;

(c) position/distance of settlement to next higher hubs:
i.e. small towns, major towns, Dublin;

(d) position/distance of settlement in relation to strategic
transport networks;

(e) general socio—economic profile of rural hinterland:
from ‘rural typologies’ study;

(f) general socio—economic profile of settlement urban
area: various sources;

(9) general development prospects and pathways: from
NSS draft framework.

3.3  Other factors relating to sustainable

settlement size

3.3.1 Population size

A useful study for comparative purposes is the research
carried out by Williams (1999a) on ‘population thresh-
olds and sustainable hierarchies of development’. Her
case study was based on Gloucestershire, an English
county with similar characteristics to Ireland. Similarity
exists in that the county is predominantly rural with many
smaller settlements. Gloucester (population: 134,967)
and Cheltenham dominate as the major urban areas, with
approximately 65% of the population found in the 17 set-
tlements with a population over 2000. The services/facil-
ities and employment opportunities selected were chosen
to provide examples of:

(a) services/facilities and employment opportunities that
represent the journey purposes generating the greatest
amount of travel;

(b) services/facilities and employment opportunities
whose provision can be controlled by the planning de-
cision process;

(c) services/facilities and employment opportunities that
represent public- and private-sector involvement;

(d) services/facilities and employment opportunities that
reflect variation in frequency of use;

(e) services/facilities and employment opportunities that
are provided locally and centrally;

(f) availability of appropriate data.

Results from the research suggest the presence of a dis-
cernible population hierarchy in terms of the distribution,
range and scale of facilities in the region (Table 3.2). The
highest order services/facilities were found exclusively in
the main urban areas (theatres and higher education col-

Settlement size is considered to be an influential element leges), with medium order facilities (leisure centres,

affecting the range of jobs, services, and public transport
that can be viably supported by any settlement. Theoreti-

banks, clinics, textile manufacturing services) concen-
trated in the Central Severn Vale. Lower order facilities

cally, in the case of smaller settlements that are unable to were well spread geographically (pubs, schools, conven-

support a large range of services and facilities, local resi-

ience stores, garages, financial services). The exceptions

dents may be forced to travel longer distances to accessto the hierarchical findings were supermarkets (although

the services and facilities they require. In addition, real-

of medium order, they tended to be found in the main ur-

world evidence shows that in larger settlements, the use ban areas) and local government services (although high

of non-car modes is far greater than in smaller, more ru-

order, they were situated in the Central Severn Vale,

ral, settlements where the use of the car predominatesthough not necessarily within the main urban areas).

(Steadkt al., 2000).
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From the results it was suggested that certain facilities
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Table 3.2. Summary of current estimated population
thresholdsin Gloucester shire (Williams, 1999a).

Population threshold Facilities/services

100k + HE colleges

50k + Theatres

20k + Leisure centres, clinics

5k+ Supermarkets and banks
Under 5k Convenience stores, financial

services, garages, pubs, schoals,
local government services, textile
manufacturers.

could be either over (pubs, garages, etc) or under provid-
ed (supermarkets, theatres, etc.) in smaller settlements.

An important caveat relates to methodological consider-
ations, as population thresholds can vary according to the
methodology used to calculate them. Two important var-
iableswere: how user groupswere defined, and wherethe
spatial boundaries were set (i.e. at ward, settlement,
catchment or county level). The thresholds for provision
of services and facilities are likely to be greater in rura
areas, where the population is more dispersed.

For the research, modal boundaries were set at the fol-
lowing distances. walking (960 m), cycling (3200 m), lo-
cal busride (6400 m). Least accessible were loca
government services, HE colleges and theatres. Most ac-
cessible were schools, pubs, convenience stores, garages,

and financial services. The application of statistical anal-

ysis identified two key factors that influenced the provi-

sion of the 13 facilities and services considered: resident
population and affluence. The provision of facilities and
services per 1000 inhabitants showed variation for settle-
ments where resident populations were fewer than
25,000. In contrast, when the resident population was
greater than 25,000, the levels of provision appeared to
stabilise. Relating to previous research, the author sug-
gested that in settlements of 25,000-100,000, less total
distance tends to be travelled, with a greater use of non-
car modes. Thus, it is possible that the stabilisation in to-
tal distances travelled and modal shift towards non-car
modes may be linked to the apparent stabilisation in fa-
cilities provision. A possible explanation for the stabili-
sation of total distances travelled in settlements with
populations of 25,000-100,000 is the number of facili-
ties/services that are provided, linked to the location of
the user group. It is suggested that the level of provision
of services and facilities in settlements of this size may be
explained by resident population size (number of users)
and affluence. A major finding from the study is that
there is an apparent relationship between settlement size,
affluence, number of users, provision of facilities and
travel patterns. Williams (1999a) also compared her re-
sults with those collated by an earlier study from 1992—
1994 (see Table 3.2).

Table 3.3. Comparison of population thresholds (Williams, 1999a).

Facilities/services

Coombeset al.* Thresholds (000s)

Williams T hresholds (000s)

Leisurecentres

Super markets

Banks

Convenience stores
Garages

Primary schools
Pubs

Financial services

L ocal gover nment services
Textile manufacturers
Clinics

Theatres

HE colleges

25-40 20
5-10 5

- 5
2-5 Under 5

- Under 5
2.5-45 Under 5
5-7 Under 5

- Under 5
5-10 Under 5
5-10 Under 5
9-12 20

- 50
25-40 100

Coombes et al. as cited in Williams (1999a)
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332 Density

In general, density increases with population size (this
was true for the Irish case studies). The claimed advan-
tages of the compact city have been well documented.
They include conservation of the countryside, less car
travel and associated emissions, better support for public
transport and walking and cycling, increased access to
services and facilities, more efficient utility and infra-
structure provision, and the revitalisation and regenera-
tion of inner urban areas (Burton, 2000a). That said, even
compact city advocates recognise that the evidence to
support sustainability claims are complex and often con-
tradictory (Guy and Marvin, 2000). For instance, others
have highlighted the potential side-effects of intensifica-
tion, including loss of greenery in towns, upgrading of the
local built and natural environment brought about by new
buildings and high quality design, and increased environ-
mental wear and tear (Williams, 2000).

Adversely, although higher densities may have the poten-
tial to reduce trips by car, the subsequent loss of urban
open space may actualy result in areduction of ecologi-
cally important land, and aloss of space for trees and oth-
er greenery. Thisisan important issue for Ireland, which
exploits its green image as atourist attraction. Similarly,
whilst reduced travel leads to energy savings, the oppor-
tunities for developing renewable energy sources may be
hindered if increased density is not properly managed
(over-shading will limit benefits of solar technologies).
Intensification can take a number of forms, some of
which may be more appropriate in agiven area than oth-
ers, and research has shown that the existing characteris-
ticsof an areaare an important component in determining
the type and extent of intensification that will be accept-
able to existing residents (Williams, 1999a).

A variety of issues have been investigated to assess the
validity of claimsrelating to the social equity of the com-
pact city (Burton, 2000a). Results were as follows.

Supported evidence:
Better accessto facilities

Poorer access to green space
Better public transport

Reduced domestic living space
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Reduced socia segregation
Lack of affordable housing.

Supported in some respects:
Greater opportunities for walking and cycling

Poorer hedlth.

Evidenceis weak but tendsto support claim:
Increased job opportunities.

Evidence ambiguous:
Better accessibility.

Contradicts claim:
Reduced crime

Increased wealth.

The following benefits were identified as being associat-
ed with higher-density developments:

(a) improved public transport use;
(b) lower death rate from mental illness;
(c) reduced social segregation;

(d) with remedial measures, possibly greater scope for
walking and cycling;

(e) better job opportunities for the lower skilled;
(f) better accessto facilities.

However, the compact city is likely to be negative in re-
lation to five other issues:

(a) less domestic living space;

(b) lack of affordable housing;

(c) poor access to green space;

(d) increased crime levels;

(e) higher death rate from respiratory disease.

Overadl, results from this research suggest that high den-
sities are positive for four aspects of social equity: access
to superstores, public transport use, lower death rates
from mental illness and lower social segregation; mixed
land uses for three: walking and cycling, general health
and job opportunities; and intensification for three: socia
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segregation, job opportunities and affordable housing
(Burton, 2000b).

It, therefore, appears that higher densities alone may not
be the solution; a combination of higher densities and
mixed land uses are needed to maximise the potential for
sustainability. Physical improvements are achievable
through responsive architecture and urban design, includ-
ing (Newman and Kenworthy, 2000):

(a) sufficient greenery, open space and high quality local
parks;

(b) appropriate pavements for safe, comfortable and con-
venient walking;

(c) adequate privacy of dwellings via appropriate design;
and

(d) better design of backcourts and front gardens to en-
sure optimum use by residents.

Although research is pointing away from density being
the only variable influencing urban sustainability thereis
no doubt that it remains a major factor in influencing car
dependence. Higher-density areastend to havelower lev-
els of car ownership (Stead et al., 2000). Achieving a
more sustainable urban form inevitably involves the de-
velopment of densities that can enable public transport,
walking and cycling to be viable options (Newman and
Kenworthy, 1989). Anacther study, analysing urban inten-

(b) impacts of traffic, such as air pollution, noise and a
generally poor environment for cyclists and pedestri-
ans would be improved;

(c) potential bad neighbour effects of high density or
mixed-use developments, e.g. noise, disturbance and
litter.

The findings portray councillors and planners as believ-
ing that intensification in existing urban centres had a
positive impact on quality of life, though in suburban ar-
eas intensification was consistently linked to a reduction
in quality of life (perceptions of ‘town cramming’, a dis-
like of new people in the area, loss of character and more
traffic). This duality of opinion is illustrated further by re-
search conducted by Jenks (2000). In this instance, the
author made a distinction between intensification of built
form and intensification of activity.

Intensification of built form

(a) Development of previously undeveloped urban land

(b) Redevelopment of existing buildings or previously
developed sites

(c) Subdivisions and conversions
(d) Additions and extensions.

Intensification of activity

(a) Increased use of existing buildings or sites

sification processes and the consequences for residents’(b) Change of use

quality of life (Williams, 2000), highlighted the econom-
ic objectives as:

(a) to improve vitality and viability of centres and con-
tribute to regeneration — higher population densities
provide a critical mass to support businesses, and
planning policies help reduce competition from out-
of-town developments;

(b) improved access to employment for urban residents
because homes are located near workplaces.

Wider quality of life impacts were considered to be:

(c) An increase in numbers of people living in, working
in or travelling through an area.

In dealing with the attitudes towards intensification, it is
suggested that there is a clear distinction between the
forms that it takes. Over half of local residents believe
that building development either makes no difference or
has actually improved their area. This is in stark contrast
to increased activity, where the majority felt things had
become worse. Those affected by intensification were
also shown to have perceived benefits (common themes
cited were better public transport and shopping facilities,
and improvements to the area’s appearance through well-

(a) a reduction in private space, smaller houses and designed buildings and general upgrading). However,

smaller gardens, or no gardens;
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common problems were said to relate to traffic conges-
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tion, air pollution and noise, as well as concern over the
loss of green space within settlements. In general terms,
the research contests the view that intensification of the

that far more attention will need to be paid to the sustain-
ability implications of different types (and amounts) of
intensification in particular localities.

urban landscape will be unpopular. The research findings
highlight a strong preference for development that is in
keeping with the character of the local area, particularly
as intensification tends to be unpopular when it is badly
designed and out of keeping with the existing develop-
ment. Forms of intensification that are well designed and
predominantly residential are said to be viewed positive-
ly overall.® Small-scale and incremental intensification is
also seen as acceptable. Conversely, large-scale, non-res-
idential development, and the loss of amenity land, are
viewed negatively.

3.3.3 Landuse

Reshaping the environmental profile of resource use in
cities (flows) through the reordering of land uses, the lay-
out of areas, and building design, is suggested as the
dominant discourse in urban sustainability debates (Guy
and Marvin, 2000). It is argued that land-use mix influ-
ences the physical separation of activities and, therefore,
impacts on travel demand, although there is some contra-
dictory evidence to suggest that the influence is not as
strong as that imposed by density. Nevertheless, the level
of mixed use may contribute to travel demand, particular-
ly through the decentralisation of less specialised em-
ployment (Steactt al., 2000). Alternative urban forms
can be categorised as: Dispersed city, Compact city, Edge
city, Corridor city, and Fringe city (Newton, 2000).

In established high status areas, which are said to have
more to lose from changes to the status quo, intensifica-
tion tendsto belessreadily accepted (these are areas with

a high proportion of home and car owners, and are per-
haps more susceptible to ‘NIMBYism’). By contrast, res-
idents in the centralised, mixed-use urban areas appear toAlthough alternative views stress a range of influences on
be more tolerant of change through development. Jenks accessibility, the importance of population density re-
(2000) concluded that residents seem to be more con- mains. Research by Reneland (2000) on Swedish towns
cerned that increases in density may destroy valued char- suggested that although the smaller towns do have advan-
acteristics of an area rather than making the area more tages, they do not offer good accessibility to all services
built up, and so it appears that dengity se is less im- in comparison with larger towns. During the 3-year dura-
portant than the form and quality of development. In ad- tion of the research project, accessibility to the following
dition, a promising finding was that the younger and services was investigated:

more mobile residents (who rent rather than own their
dwellings) hold more positive views about intensifica-
tion. This may have beneficial repercussions for the pre-
dicted increases in single-person and small households in (b) post offices and chemists (services controlled by the
Ireland. State);

(a) food shops and supermarkets (facilities controlled by
several private or co-operative interests);

(c) public transport, schools and libraries (services con-
trolled by local authorities).

Understanding and responding to local differences is em-
phasised as a core element of future strategy. The concept

of social capacity suggests that there are limits in terms of The measure of accessibility used in the research was the
types and amounts of intensification, beyond which the r5n0rtion of population of a town living within a theo-

progress will become unacceptable, and therefore, in the retical distance zone of 400 m from particular services
long-term, unsustainable. These limits can only be local- 5nq facilities:

ly determined, and those managing the process will need
to balance these limits against their broader, strategic
aims for sustainable development (Jenks, 2000). This () within 400 m of the nearest library;
view was reinforced by Williams (2000), who claimed

(a) within 400 m of the nearest chemist;

(c) within 400 m of the nearest post office;

3. Acceptance is enhanced if previously derelict or vacant land is

developed. (d) within 200 m of a public transport route;
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(e) within 200 m of a public transport route with 20 min
frequency.

port, urban development, and to some extent rural econ-
omies and land use.

Transport connections between the four secondary cities
are seen as crucial in the economic—urban growth strate-
gy of the National Development Plan. The intention is to
achieve the critical mass between them, to act as a coun-
terbalance to the dominance and over-heating problems
of the Greater Dublin region:

This zone corresponds to awalking trip of roughly 5 min
or lessat 5 km/h, and is used in Sweden to define agood
standard for walking distance from the home to a bus
stop.

For new housing developments, evidence of the greater
commuting distances by residents of these large new es-
tates raises the question of whether thereis something in-
trinsic to the planning and marketing of these estates,
which encourages such ‘unsustainable’ behaviour (Head-
icar, 2000). This is of particular relevance to the urban
expansion currently being experienced in Ireland. The
author @p. cit.) suggests that it is the behaviour of people  (¢) primary route: Dublin—Cork 35% target for rail pas-
moving to the new estates that should be the basis for as-
sessing the effects of proposed developments and not the
less travel-intensive habits of a towns’ indigenous popu- (d) Suburban rail to be developed in Cork and Limerick,

(a) Road connections are being upgraded towards motor-
way standards.

(b) Rail: public owned infrastructure: partnerships for
improvements: franchising under discussion.

sengers.

lations. Critically, new residential development should be
located close to the major employment concentrations,
and should take the form of peripheral expansion of the
principal city and/or smaller new settlements and settle-
ment expansions on transport corridors linking it with

nearby freestanding towns.

3.34 Spatial development issues

This section reviews the context of the National Spatial
Strategy (NSS), in light of the previous sections:

(a) General discussion on spatial development

(b) Key environmental themes: evidence from case stud-
ies and from the literature.

3.3.4.1 Keyissuesinthe National Spatial Strategy

The NSS is being constructed in a period of high econom-
ic growth and urban development activity. The influence
of the EU Structural funds on urban infrastructure is also
very strong (£43 billion in the next round). Generally, Ire-
land’s spatial structure is characterised by one very dom-
inant centre with four secondary cities. The remit of the
NSS focuses on the theme of ‘balanced regional develop-
ment’ as a means of maximising the potential and mini-
mising the problems/impacts caused by this spatial
structure. In particular, this focuses on the issues of trans-
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under consideration by the Land-Use/Transport Stud-
ies (LUTS).

Strategic planning is one of the main tools available to
steer development away from Greater Dublin, and to-
wards the secondary cities. The main intention is to cas-
cade such development down through the urban
hierarchy to achieve ‘sustainable’ capacities at each lev-
el, either through restrictions, or through incentives. Un-
der some development scenarios, the population of key
settlements could double, and the trend of rural depopu-
lation could be reversed. Therefore, the identification
(where possible) of ‘thresholds’ for physical infrastruc-
ture and environmental performance is crucial.

3.3.4.2 National Spatial Strategy: regional issues

The NSS broadly classifies the Irish spatial structure into
four types of dynamic. The overall pattern is character-
ised by the dominant field of Greater Dublin and the
counterbalance of the other four key cities, the new
growth on the west coast, and the intervening midlands
and border areas.

The North and South Midlands area is in some ways the
most problematic, with an existing weak and diffused ur-
ban structure. This area is subject to the competing pres-
sures of agricultural restructuring and depopulation, the
under-provision and under efficiency of local services,
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and new commuting pressures from the Greater Dublin
region.

Each of these regional typesisidentified within a selec-
tion of the case-study settlements, as summarised in
Table 3.4.

If the current trends in population and economic growth
persist to theyear 2020 (National Spatial Strategy, 2000):

(a) The population of the Greater Dublin Area (GDA)
will rise by more than 900,000 people, to ~2.4 mil-
lion.

(b) Most other regionswill grow marginally; by 2020, the
largest, the SW Region focused on Cork, will in-
crease by 126,000, with Cork City accounting for
86,000 of the total.

(c) The Midlands will continue to lose popul ation.
(d) Moderate growth will occur in other main cities.

(e) Rural population drift to the GDA can be expected to
continue.

However, there are ranges of other scenarios that chal-
lenge the current trends. One of the most significant sce-
narios assumes that 8% of employment growth in Greater
Dublin is channelled to secondary cities and towns; on
that basis it projects that the population in some urban
centres could double. Several questions remain regarding
the possible spatia structure that could result in such
growth scenarios:

Table 3.4. Key issuesin the National Spatial Strategy.

(a) How far this kind of countervailing growth could or
should cascade down to smaller settlements?

(b) How far the spatial structure under such growth con-
ditions should concentrate in existing urbanised areas
to reinforce critical mass?

(c) How far the development should concentrate in coun-
ty towns and villages, in order to underpin the rural
economy and urban structure?

3.3.4.3 National Spatial Strategy options

Several different approaches can be taken towards devel-
oping anational spatia structure, and a larger number of
variations on their themes could probably be derived. The
most significant of these different approaches could be
described as:

(a) To continue with present trends

(b) To dlightly adjust present trends

(c) The traditional solution (Approach (b) + new town)
(d) Complete dispersal.

Each of these has benefits and disadvantages, either for
national, regional or local concerns. Therefore, a combi-
nation of these is suggested as the preferred spatial ap-
proach for the NSS, with its main features as follows
(National Spatial Strategy, 2000):

(a) Build on and consolidate the strengths of Dublin as a
capital city with a population tending towards 2 mil-

Key issuesin the national spatial strategy

Case study settlements
(satellitevillagesin
parentheses)

The increasing economic dominance of the Greater Dublin area

Increasing influence and emerging interaction between the other four existing gateway cities

and their catchments

Areas on the west coast, on the Border, in the South-East and South Midlands where

relationships between different towns are emerging

Other, largely rural areas in the North-West, through parts of the Midlands and into the
South-West, where the agricultural employment base is declining and where the urban structure

is quite broken with no dominant element

Portlaoise (+ Freshford)

Limerick (+ Pallasgreen)
Waterford

Killarney, Westport, Sligo

Roscrea (+ Shinrone)
Athlone
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lion, emphasising the areas of activity to which it is
particularly suited.

(b) Other existing gateway cities could be brought to a
level, probably by effective interconnection, where,
in combination, they would be able to play a national
role in counterbalancing Dublin. Individual cities
could end up with populations in the 200,000—
300,000 range, with a potential combined population
of 1 million. The benefits that accrue from this would
be associated with as wide a ‘sphere of influence’ as
possible, such as neighbouring ‘county towns’ or lo-
cal economic hubs but without urban sprawl.

(c) Develop the potential of regional centres with emerg-
ing strong links to adjacent towns and associated hin-

terlands as the new development opportunities best

guaranteed of success, particularly in the Midlands
and North-West and parts of the South and South-
East.

3.3.4.4 Key factorsintheurban structureof Ireland

Ireland has made a rapid transition from a primarily rural-
agricultural society, to one that is now 66% urban, and it
appears that the trends will continue for the near future.
The Urban Structures study (Brady Shipman Martin,
2001) summarised this structure:

(a) There is a good size distribution of urban centres be-
low 40,000 in population. However, there is a bias in
their geographical distribution towards the East and
the South-East. In particular, there is strong clustering
of urban centres in the 10,000-39,999 category in the
East and South-East of the country. Some of these
centres, such as Bray, Swords, Malahide, Leixlip,
Celbridge and Greystones, have grown very rapidly
in recent years and are now part of the Dublin Metro-
politan Area. Other centres in this size category have
also been influenced by the economic and employ-
ment growth of the Dublin region, including Dundalk,
Drogheda, Naas, Droichead Nua, Navan, Mullingar,
Tullamore, Carlow and, probably to a lesser extent,
Athlone.

(b) Four of the centres in the 10,000-39,000 population
category (Tralee, Sligo, Killarney and Letterkenny)
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are located in relatively isolated parts of the country,
where they are the most important towns and act as
‘sub-regional’ centres.

(c) The relatively well-developed urban structure of the
East, South and South-East is contrasted to the less
developed structure to the west and north-west of a
line that runs approximately from Limerick to Dun-
dalk. Here, urbanisation levels are lower than for the
rest of the country and there are fewer large towns. As
a consequence, many smaller centres provide a level
of function far greater than their population would in-
dicate.

(d) Centres with populations below 10,000 are more
evenly distributed across the country, but there is a
greater density of all urban settlement sizes in the East
and South.

(e) Nearly half of all urban centres with populations of
5000 and over are located on or near the coast.

This provides a context for the question of ‘sustainable
settlement size’'.

3.3.4.5 Urban development options

The remit of this project is to establish ‘methodologies

for the estimation of sustainable settlement size’. This in-
volves the consideration of how such settlement sizes
may be generated over a period of time, in light of the
rapid growth in population, numbers of dwellings and

also sizes of dwellings. There is a limited range of options
available (Breheny and Rockwood, 1993):

(a) New freestanding settlements
(b) Enlargement of freestanding settlements

(c) Urban extensions (in the sense of planned medium- to
large-scale developments)

(d) Corridor development (particularly related to the
transportation strategy)

(e) Large-scale urban infill (this will be rare anywhere
outside the Dublin conurbation)

(f) Small-scale urban infill (this constitutes the majority
of development on the ground).



R. Moles et al., 2000-LS—4.3—-M1

The implication is that such ‘sustainable settlement size’ quality in Ireland, especially in urban areas” (EPA,

is not necessarily an ideal target to be created on a blank 2000). The steady increase in car use has considerable
slate, but a process of ongoing development which will implications for air quality in the country, with evidence
apply to the growth of existing settlements probably more showing that the ambient levels of some transport-related
than to new settlements. Therefore, the case study settle-pollutants are likely to exceed EU standards for the pro-
ments are investigated, not only for their current profile, tection of human health. Increasing traffic congestion is
but for their prospects and potential for growth and re- also cited as an economic disadvantage.

structuring. o ) ) o
Road traffic is a major contributor to emissions of CO,

3.4 Relating urban form to environmen- CO;,, NG, VOC, and PM10s, with NOand particulate

tal performance matter considered the major problem pollutants for local
residents. However, in addition to the local air quality and
climate change issues, transport pollutants can also result
in acidification of soils and surface waters, increased lev-
els of tropospheric ozone, and damage to ecosystems and
materials.

3.4.1 Air pollution and transport

The importance of transport as a contributor to environ-
mental problems (both global and local), and the per-
ceived ability to influence behaviour, is reflected in the
amount of research dedicated to assessing the relation-|n |rejand, greater emphasis is to be placed on data dis-
ship between urban form and travel characteristics. This gemination and the need to keep the public fully informed
section of the report provides a short background to the o the state of air quality. For example, 98-percentile
transport and air quality situation in Ireland, summarises smoke concentrations (large particulate matter) have now
some of the latest academic thinking with regards t0 ém- peen collected for various urban areas: Dundalk, Droghe-
pirical relationships between travel patterns and settle- g4 Bray, Arklow, Waterford, Wexford, Dungarvan, Lim-
ment parameters, and provides links to the relevant erick, Galway, and Ennis. In a promising light, there are
indicators compiled for Section 2. said to be some encouraging developments linked to new
urban development, including the establishment of sub-
urban office parks and increasing prospects for the prac-
tice of teleworking.

Ireland has over 95,000 km of roads, equivalent to over
27 km per 1000 persons, a figure considered high by Eu-
ropean standards (EPA, 2000). The recent growth in the
economy has also led to an increase in car ownership, 3411 Functional characteristics

with the total number of vehicles increasing by over 50%

between 1988 and 1998. Private cars accounted for the Socio—economic variables are said to be important influ-
major part of this increase (though heavy goods vehicles ences on the level of provision of facilities and services
also experienced large increases). As well as increases inin a settlement (Williams and Banister, 1999). This is turn
the number of vehicles on the road, travel patterns have can influence both modal split and total distances trav-
also experienced change. Between 1986 and 1996, theelled in a settlement (Steaat al., 2000). In planning
number of persons travelling to work, college or school terms, Banister (1996) suggests that an ideal balance can
in private vehicles increased by 44%, while the number be achieved through a hierarchy of functions, with each
of persons travelling by public transport, bicycle or foot locality within a settlement offering the diversity needed
decreased by nearly 6%. to meet daily needs. This will act to both reduce distance
travelled and encourage a modal shift. A crucial element
is that higher-order functions are accessible by public
transport.

These changes in transport activity, although signifying
an underlying increase in prosperity, have significant im-
plications for air quality. Now that air pollution problems
associated with coal burning have been significantly re- Locating near major transport routes and their access
duced, road traffic has replaced stationary sources as thepoints, or in proximity to existing settlement areas, can
greatest threat to Ireland’s quality of air. “Emissions from alter distances travelled, trip lengths and modal split.
road traffic have now become the greatest threat to air However, it is stressed that car ownership is not influ-
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enced in thisway. Car ownership tends to be directly af-
fected by socio—economic factors rather than land-use
policies (Williams and Banister, 1999). For new develop-
ments, Winteret al. (1995) highlight the necessity for
eight different types of facility for large residential devel-

opments: food shop, newsagent, open space, post office,

primary schools, public house, supermarket and second-
ary school. Figure 3.1 sums up the key factors in the eco-
nomic/functional geography.

1. Access to urban and intermediate functions, in the
‘urban effect’. This characterises the physical loca-
tion of the settlement in relation to the nearest higher-
order centres, such as retail, health and education.
This complex question is summarised very simply
here. Such locational factors include the following
possibilities, where physical distance is moderated by
proximity to transport infrastructure:

(i)

from peripheral (villages) to freestanding set-
tlements (towns);

(ii)

from freestanding to district centres with vari-
ous degrees of independence;

(iii)
Access to national and global functions, via socio—
economic networks, image and profile, in the ‘net-

from district centres to main urban centres.

of sustainable settlement size

work effect’ (Capello and Camagni, 2000). This is

more independent of physical distance and territory,
as in neo-classical spatial interaction analysis. The
‘network’ effect focuses on the benefits of higher-

order functions in incomes, employment, cultural

amenities, producer services and other public serv-
ices.

Both the urban and the network effect are instrumental in
shifting the balance of ‘optimal’ or ‘efficient’ urban size
and location, in the sense that the benefits of higher-order
functions shift the net welfare and externality curves to-
wards larger settlements. In other words, dynamic gate-
way cities compensate for their congestion by wealth
creation and by serving as hubs for other settlements.

Although evidence indicates that the provision of local
facilities reduces the average journey distance by car, the
reality is much more complicated. Variations in socio—
economic characteristics act to increase the difficulty in
establishing precise empirical relationships between
land-use characteristics and travel patterns, and can also
complicate the comparison of travel patterns in different
areas (Steadt al., 2000). The peripheral location of
country towns means that the function of a settlement will
be heavily influenced by the housing and job opportuni-

SETTLEMENT GEOGRAPHIES
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ties in adjacent sub-regions. Attracting additional em-
ployment in order to avoid the situation where these
settlements assume asolely dormitory roleislikely to de-
pend on adequate road accessibility. However, the exist-
ence of such a network also provides the means for
residents to choose to live in these towns, yet commute
elsewhere (Headicar, 2000).

Proximity to transport networks is likely to influence
travel patterns, and consequently travel distance, by both
increasing travel speeds and extending the distance that
can be covered in afixed time. Research by Headicar and
Curtis (1994) concluded that proximity to major transport
networks has a substantial effect on work travel distance,
indicated by longer travel distances and a higher propor-
tion of car journeys. They also found that proximity to a
railway station will lead to long-distance commuting be-
haviour, but fewer journeys made by car.

3.4.1.2 Population size

Settlements can be relatively self-contained and perform
well environmentally, when the size, job/worker ratio,
and geographical location are favourable. However,
when residents work out of town, commuting distances
are necessarily long and this greatly reduces the settle-

ments performance in terms of travel generation overall
(Headicar, 2000). An early and commonly referenced
piece of research on the influence of settlement size on
travel patterns was the work by ECOTEC (1993). Their
results highlighted a surprisingly weak link between pop-
ulation size and either distance travelled or the proportion

of journeys by car, for settlements of 3000—250,000 peo-
ple (Fig. 3.2). Statistical analysis suggested that car own-
ership levels played a more significant role in explaining
differences in travel behaviour.

In more recent work on settlement size and travel pat-
terns, Williams (1999b) found a negative relationship be-
tween settlement size and distance travelled, indicating
that the smaller the settlement’s resident population, the
greater the total distance travelled was likely to be. For
the research, a four-way relationship was defined
(Fig. 3.3).

To break down modal split and its relationship with set-
tlement size, Williams used data previously collated by
Stead (1996) in his publicatiddensity, Settlement Sze
and Travel Patterns. The settlements under investigation
ranged from the large conurbation of London down to
those with under 3000 inhabitants (see Table 3.5).
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SETTLEMENT SIZE AND TRAVEL DEMAND:
Source DoT 1986 & ECOTEC 1994
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Figure 3.2. Settlement size and travel demand. Source: DoT and ECOTEC ascited in Williams 1999(b).
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Figure 3.3. Settlement size and distance travelled.

An important finding of this work was the fact that the
objective of ajourney was aso an important variable.

The greatest increases in distance travelled between 1985

and 1994 were found to be day trips, business, shopping,

and visiting friends at private homes. Increasesin travel-

ling for commuting, shopping and visiting friends pur-
poses were estimated to be greatest in settlements with a
3000-25,000 resident population. For business, the big-
gest increase was in the 25,000-50,000 category.

Williams (1999b) summarised the analysis as:

(a) London: decrease in the use of non-car modes for all
journey purposes, especially for commuting, suggest-
ing an increase in car use for business, shopping and
other purposes;

(b) 250k+: decline in the use of non-car modes for all
journey purposes, with the exception of shopping,
suggesting an increase in car use for all purposes;

(c) 100k—250k: large decline in the use of hon-car modes
for all journey purposes, increase in car use for all
journeys;

(d) 50k—100k: decline in the use of non-car modes for all
journey purposes, with the exception of shopping,
suggesting an increase in car use for all purposes, ex-
cluding shopping and other purposes;

(e) 25k-50k: decline in the use of non-car modes for all
journey purposes, with the exception of shopping and
other categories, suggesting an increase in car use for
all purposes, excluding shopping and other purposes;

() 3k—25k: large increase in the use of non-car modes for
all journey purposes, except commuting, suggesting
an increase in car use for commuting;

(9) less than 3k: decline in the use of non-car modes for
all journey purposes, with the exception of shopping
and other purposes, suggesting an increase in car use
for all purposes.

However, the authoiop cit.) also sought to qualify these
results by emphasising that settlement size was only one
variable affecting total distance travelled. Other factors
were suggested, such as:

(a) quality of public transport;

(b) accessibility to local facilities;

(c) availability of local employment;

(d) socio—economic characteristics of the population;
(e) land-use and development policies.

In terms of socio—economic characteristics, one signifi-
cant finding from the Williams research project was that

Table 3.5. Modal split and settlement size (from Sead, 1996).

Settlement size London >250k 100k—-250k  50k-100k  25k-50k 3k—25k <3k
Walking (km/person/year) 381 (max.) 328 323 365 317 303 246 (min.)
Car 5481 (min.) 6445 8483 8291 7657 9498 11,003 (max.)
Van 217 (min.) 301 451 393 332 531 813 (max.)
Bus 700 949 (max.) 509 (min.) 660 666 695 764

Ralil 1207 (max.) 431 558 550 538 457 332 (min.)
Cycle 48 (min.) 56 90 (max.) 61 69 63 55
Other 206 200 253 180 (min.) 183 396 (max.) 272
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settlement size has discernible linkswith both age and car
ownership (Table 3.6). Other relationships are clarifiedin
Fig. 3.4.

Williams based her research on Gloucestershire in the S-
W of England, and Table 3.7 details total distances and
modal choices for both urban and non-urban settlements
in the county. These are compared to the national averag-
esfor 1991.

An important feature that complicates the relationship
between settlement size and distance travelled is the ob-
jective of the travel undertaken. For the UK, the distance
travelled per person per year to and from work increased
by 18% between 1985 and 1995, whilst the distance trav-
elled per person per year for shopping and personal busi-
ness purposesincreased by 38% (Titheridge et al., 2000).

Table 3.6. The relationship between socio—economic characteristics and travel patterns (Williams, 1999b: p. 17).

It is, therefore, likely that as the balance between com-
muting and other travel objectives changes, so too will
theform and location of the most sustainable settlements.

Research in Norway has identified a statistical relation-
ship between the distance from the urban centre and total
travel distance per person in Oslo (Naess and Sandberg,
1996). The authors found that the distance between home
and the centre of the settlement is an important determi-
nant of total travel distance (in combination with factors
such as car ownership and accessibility to local facili-
ties). Car ownership was found to be an influential varia-
ble for transport energy consumption, followed by the
distance between home and the settlement centre, acces-

sibility to local facilities, and various socio—economic

factors.

Total distancetravelled Total distancetravelled Total distancetravelled Car ownership

by non-car modes

by car
Car ownership « Positive relationship
between total dis-
tance travelled and
car ownership
Age e Children and elderly «

age groups travel the
least

e Age group 16-59
travel the most

Income * No information
available
Employment * No information

available

Positive relationship ¢
between distance
travelled by car and
car ownership

Positive relationship ¢
between distance
travelled by car driv-
ers and % of popula-
tionin age categories
30-59

Positive relationship
between distance
travelled by car driv-
ers and passengers
and % of population
in 16-29 age catego-
ries

Negative relation-
ship between dis-
tance travelled by
non-car modes and
car ownership

Positive relationship ¢
between distance
travelled by non-car
modes and % of pop-
ulation in 16—29 age
category

Positive relationship ¢
between distance
travelled by rail and
income

Negative relation-
ship between dis-
tance travelled by
bus and income

Positive relationship
between distance
travelled by rail and
% of population
employed full-time

Positive relationship
between car owner-
ship and % of popu-
lation in the 30-59
age category

Positive relationship
between car owner-
ship and income
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Figure 3.4. Relationship between travel, socio—economic and population characteristics.

Table 3.7. Travel characteristicsfor Gloucester shire (Williams, 1999b).

Total distance % of total % by public % by foot % by other Car ownership
travelled per distance transport modes
worker per year travelled to
(km/person/year)  work by car
Gloucester shire 1204.5 64 75 13 155 715
urban districts
Gloucester shire 2044 69 5 10 16 80
non-urban districts
National average 1991 Urban = 69
Non-urban = 77
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Their study of six different companies in Greater Oslo
uncovered arelationship between modal split, energy use
for journeys, and the geographical location of the work-
place. Results indicated that workers in peripheral, low-
density parts of the urban area use car travel to a much
greater extent, and use considerably more energy than
employees of workplaceslocated in central areas. Several
other Norwegian studies have al so shown that modal split
is significantly affected by the location of workplaces
within the urban area. Therefore, both modal split and
distance travelled are considered important variables in-
fluencing energy use for work-related travel.

Some of the detailed findings (Naess and Sandberg,
1996) are of relevance to thinking in the Irish context:

(a) Both of the two centrally located workplaces that
wereinvestigated had commuting distances above the
total average of the case study firms.

(b) Among the employees of the two workplaces located
in the urban fringe, the proportions of those travelling
by car are high and the public transport figures very
low. Both businesses are aso located in low-density
areas with poor public transport but ample parking fa-
cilities.

(c) The proportion of commuting distance travelled by
car correlates strongly with the distance from down-
town Oslo. Therange of variation in the proportion of
those travelling by car matches the variations in dis-
tance from downtown Oslo, the density of develop-
ment, and the availability of public transport facilities
near the workplace.

Intheir conclusions, the authorslisted public transport fa-
cilities and parking conditions as the planning factors
most directly influencing the amount of car travel, whilst

a firm’s distance to the downtown area, and density of

the centre of the settlement has a greater influence on mo-
dal split than actual commuting distances.

Other salient points derived from the Norwegian study
suggest that commuting distances are shorter for those
workplaces within settlements rather than on the urban
fringe (which are also dominated by the private car). Fur-
thermore, the more specialised the business’s function is
(and the larger hinterland from which visitors come), the
more favourable a central location becomes. For visitor-
attracting, non-specialised functions with a primarily lo-
cal catchment area, a decentralised location interspersed
with residential areas scores well in terms of energy use.
For other workplaces targeting a local catchment area, a
central location would appear to be the best choice for
low energy use. In general terms, an inner-area, high-den-
sity location with good public transport facilities seems to
be preferential from an energy perspective. If a work-
place needs to locate peripherally, the next best solution
is the selection of a site close to existing public transport
nodes.

3.4.1.3 Density

The compact city has become synonymous with policies
that emphasise the merits of urban containment
(Breheny, 1995). The density parameter is thought to in-
fluence travel patterns (Fig. 3.5) for a number of reasons.
In the first instance, high densities increase the opportu-
nities for local contact and activities that are maintainable
without the use of a car. Secondly, higher densities ensure
the viability of service provision by a locality (and hence
reduce the need to travel longer distances). Thirdly, high
densities tend to reduce average distances between
homes, services, and employment. Finally, high densities
influence modal choice, with average distance by car, bus
and rail decreasing with increasing population density,
and average distance on foot remaining constant, regard-

buildings near the workplace, have indirect influences on less of population density (Steeidal., 2000).

modal split. They also cite distance to the central area as
the variable most strongly associated with the energy-use One of the key early studies, adopting multiple regression
levels of the workplace. Their results suggest that short analysis, showed density as the dominant explanatory
travel distances to central areas, and high densities, con-variable for the levels of energy use related to the trans-
tribute indirectly to energy-use improvements by increas- port sectot (Newman and Kenworthy, 1989). Their
ing the viability of good public transport facilities near
the workplace. Hence, a non-car modal split is encour-
aged. As a result, the location of the workplace relative to

4. They defended their focus on density on the basis that economic
determinants (price and incomes) are unlikely to be used seriously
as policy tools by politicians.
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URBAN DENSITY AND TRAVEL DEMAND:
density of urban area in UK, extended to world cities
Source ECOTEC 1993 & Newman & Kenworthy 1989
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Figure 3.5. Urban density and travel demands.

methodology involved measuring petroleum consump-
tion and population densitiesfor aselection of large cities
around the world, with the evidence illustrating a clear
negative relationship between density and fuel consump-
tion. Other dominant influences were found to be job
density and the dominance of the city centre area. In par-
ticular, important features that were emphasised by the
work were employment decentralisation, increased sub-
urb-to-suburb work trips, and the growth in travel from
non-work trips.

Their findings have since been reinforced by additional
research which has shown that as population density in-
creases transport energy use falls (Table 3.8). In the UK,
ECOTEC (1993) suggested that with increasing density,
the proportion of trips by car decreases, whilst non-car
modesincrease. Their results show an inverse correlation
between total distances travelled per week and popula-
tion density. Car travel is the dominant feature. People
living at the lowest densities travel approximately twice
as far by car asthose living at the highest densities. Spe-
cifically, car journeysaccount for 72% of tripsinthelow-
density areas, but only 51% in high-density areas. Their
conclusions state that large urban areas (dueto high urban
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densities, shorter travel distances, and public transport fa-
cilities) are inherently much more sustainable than their
smaller or rural counterparts.

However, the influence of density is not without debate.
Common criticisms are that socio—economic characteris-
tics such as income, car ownership, and fuel price are not
given adequate consideration when determining private
vehicle use (Buxton, 2000). Furthermore, Owens (1991)
argues that the relationship between densities should not
be viewed as linear. The suggestion is that although the
relationship between public transport and density is line-
ar, as is the relationship between public transport and car
usage, thresholds exist. In this case, as densities increase,
there is a shift towards increased public transportation,
with distinct threshold densities needed for a viable pub-
lic transport system. Buxton (2000) also cites substantial
research that indicates that both density and land-use mix
are related to modal choice and as these increase the lev-
els of non-car travel also rises, while single-occupant ve-
hicle use falls.

The modelling of urban form with a focus on energy-con-
suming characteristics tends to conclude that two types of
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Table 3.8. Primary energy consumed per person per week, by mode and urban size (MJs). (Breheny, 1995:

derived from ECOTEC data, 1993).

Car Bus Rail Walk Other Total
Inner London 99.7 7.0 20.1 - 13.6 140.4
Outer London 148.4 52 13.7 - 15.2 1825
M etropolitan areas 925 9.8 2.8 - 14.0 119.1
Other urban area 122.6 9.8 49 - 19.6 156.9
(over 250,000)
100,000-250,000 150.4 5.0 6.7 - 185 180.6
50,000-100,000 144.6 4.2 7.7 - 16.6 173.1
25,000-50,000 145.2 33 74 - 14.9 170.8
3000-25,000 174.7 4.2 47 - 19.8 203.4
Rural 214.6 33 6.4 - 23.7 248.0
All areas 149.1 5.4 6.7 - 18.0 179.2

growth are more sustainable: in the core of the settlement

or in a ‘decentralised concentration’ form (the develop-
ment of sub-centres that maintain overall densities)
(Breheny, 1995). With the prime focus of the environ-
mental debate centred on energy, it is clear that the great-
er dependence of rural and small-town dwellers on the car
is the major source of their energy consumption and un-
sustainable behaviour. However, aside from energy effi-
ciency benefits, Breheny also suggested that there may be
other wider impacts linked to containment policies, in-
cluding economic, social and cultural benefits.

34.1.4 Landuse

Land-use characteristics can have an influence on travel
patterns, impacting at scales from strategic to local (Stead
et al.,, 2000). Land-use characteristics affecting travel
patterns include:

(a) location with respect to existing towns, cities and in-
frastructure;

(b) structure of development — size and shape;
(c) land-use type and overall mix;

(d) clustering/concentration of development;
(e) land-use mix — level and scale of mix;

(f) density of development (population and employment
density);

(g) layout of development (movement networks, neigh-
bourhood type).
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Car use for commuting is said to decline as land-use mix
increases, though the gradient of this relationship is not
considered steep (Van and Senior, 2000). In their re-
search, Van and Senior found that there were strong con-
trasts between areas for car use and walking/cycling for
light food trips. Their results indicate that mixed land
uses tend to encourage walking and cycling, and deter car
use, for frequent, regular purposes such as light food
shopping trips. Consequently, new development should
be designed to encourage less travel, especially car-based

journeys. It is suggested that to counter suburbanisation,

land-use planning should encourage compact, mixed-use,
and accessible developments (Williams and Banister,
1999).

It has long been recognised that an interdependent rela-
tionship exists between land-use mix, socio—economic
characteristics, and travel patterns. Burnett and Hanson
(1982) reported a link between income and land-use pat-
terns, which was thought to explain some of the variation
in travel patterns in different locations. One of the main
findings was that frequency of travel was linked to house-
hold income, with those on higher incomes travelling
more than those on lower incomes. The complexity of in-
teractions between land use, socio—economic characteris-
tics and travel patterns is heightened by interrelationships
between varying land-use characteristics. For example,
settlement size may be linked to population density, the
distance to settlement centre, or the availability of resi-
dential parking (Steaet al., 2000).
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Possible interactions between land-use characteristics are
considered to be (ibid.):

(a) Population size

(b) Local fecilities

(c) Population density

(d) Employment density

(e) Jobratio

(f) Distanceto urban centre
(9) Availability of parking
(h) Public transport accessibility
(i) Pedestrian network

(j) Road network

(k) Neighbourhood type

Possible interactions between socio—economic factors:

(a) Income

(b) Car ownership

(c) Household size and type
(d) Attitudes

(e) Personality type

(f) Driver's license

(g9) Gender

(h) Age

(i) Education

(j) Employment type

(k) Work status.

In earlier work, Stead (1996) estimated that socio—eco-
nomic characteristics were the dominant variables for ex-

plaining travel patterns, typically explaining half of the

and the proportion of working residents. Williams and
Banister (1999) reported similar socio—economic deter-
minants, though they added income as another important
characteristic. In the work by Steatal. (2000), three
studies were compared (see Table 3.9). Analysis shows
that although socio—economic characteristics explain the
greatest amount of variation in travel patterns, there are
also important land-use characteristics that need to be ac-
counted for. The most important land-use characteristics
linked with car ownership are considered to be proximity
to a railway station and the frequency of the local bus
service. On a final note, there may be a correlation be-
tween the availability of residential parking and the pro-
portion of short journeys made on foot (assuming that car
owners wanted to retain their parking spaces). As well as
reduced parking, other measures that may create a better
living environment for the local community include traf-
fic calming and pedestrianisation. For example, Copen-
hagen has been involved in a 30-year programme of
reducing central and inner-area parking by 3% each year.
These actions, together with upgraded bicycle and pedes-
trian infrastructure and activities, have ensured that the
city has combined a reduction in traffic growth with a
thriving central area (Newman and Kenworthy, 2000).

3415 Summary

Transport is the largest and fastest growing user of energy
in Ireland, accounting for over one-third of total energy
demand. Increases in the number of vehicles, combined
with a trend towards larger vehicles are cited as the main
contributors (EPA, 2000). In the UK, national planning
guidance (PPG13) has been initiated with the aim of re-
ducing the impact of car travel by increasing settlement
densities and mixed-use development in public transport
corridors and nodes. Elsewhere, the Dutch have also been
proactive, with their ABC policy framework. It specifies
the need to develop in existing transport corridors, partic-
ularly public transport corridors, and at transport nodes.

However, research findings have also shown that travel
patterns can be extremely complex. For example, Wil-

variation in travel distance per person according to local- liams (1999a) highlighted the example of three London
ity. On the other hand, land-use characteristics account Boroughs that had experienced intensification over 10
for one-third of the variation. The author identified a years, with analysis showing no reductions in car use dur-
number of ‘key’ socio—economic determinants: house- ing this period. Travel patterns were considered so com-
hold car ownership, household socio—economic group, plex, due to lifestyle shifts such as cross-London
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Table 3.9. Relationships between travel patterns, land-use and socio—economic characteristics (Setatl, 2000:

p. 184).
Total travel Travel-to-work Travel-to-work mode
distance
Sead, 1996 Williamsand Titheridgeet al., Williamsand Titheridgeetal.,
Banister, 1999 2000 Banister, 1999 2000
Socio—economic
Socio—economic group v X v X v
Car ownership v v v v v
Employment status v v X v v
Age X v X v v
Household structure v n.a. X n.a. X
Income v v n.a. n.a. n.a.
Land use
Distance from the urban centre X n.a. v n.a. X
Settlement size v v X v X
Mixing of land uses v v v
Provision of local facilities v v v v X
Density of development v v X X X
Frequency of nearest bus service v n.a. X n.a. X
Proximity to nearest railway station X n.a. v n.a. v
Availability of residential parking v n.a. n.a n.a n.a.

commuting for work and increased journeys for leisure,

that no relationship could be identified. As a conse-
guence, it is suggested that the growth in car ownership

and diffuse life patterns are influential trendsthat are dif-
ficult to influence through land-use planning alone (Wil-
liams and Banister, 1999), with socio—economic factors
and societal aspirations playing significant roles in the
positive relationship between provision and trip frequen-
cy (Williams and Banister, 1999). However, although
there are limits to planning, the presence of local facilities

In the international arena, an Australian Urban and Re-
gional Development Review concluded that changes to
urban form (including compactness, concentration
around a strong central city, increased density, public
transport-supportive development, and localised employ-
ment and services) could impact significantly on trans-
port energy savings and, in the medium-term, improve
the sustainability of cities (Buxton, 2000).

It is likely that the role of settlement size in influencing

is a necessary condition for local use. From the evidence travel patterns is limited. However, in combination with
to date, key actions to become less car dependent, andlocation, density, provision of services and facilities, and
hence more sustainable, are (Newman and Kenworthy, employment opportunities, its importance will be en-

2000):

(a) revitalise the inner city;

(b) focus development around the existing rail system;
(c) discourage further urban sprawl;

(d) extend the public transport system and build new ur-
ban villages in the suburbs.
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hanced. From the evidence detailed earlier, analysis sug-
gests that there is a relationship between service
provision and the size of settlement. Once this relation-
ship has been reliably quantified, settlement size has the
potential to be a useful benchmark for predicting and con-
trolling travel patterns (Williams and Banister, 1999). A
simplified diagram depicting a planning framework for
transport sustainability is shown in Fig. 3.6. Although
size, location and density influence travel patterns within
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Figure 3.6. Planning for transport sustainability (Banister, 1996).

and between settlements, the number of trips and distance
travelled within a settlement are aso influenced by the
provision and accessibility of services and facilities
(ibid.). The authors argue that sufficient size is necessary
to ensure the viability of employment, service and leisure
activities, with thefacilities grouped in close proximity to
encourage the use of greener modes of transport, as car
dependence is seen to increase with distance between
services/facilities.®

For new housing it appears that larger, well-serviced and
high-density settlements are best at reducing the need to
travel. This can be applied to a single large settlement or
severa smaller, dense, clustered settlements. Owens
(1991) advocates the development of a cluster of smaller
settlements, which in combination have a total resident
population of 250,000, linked by a public transport net-
work. Basic facilities, services and employment would
need to be located in each individual settlement.

3.4.1.6 Indicatorsand thelrish case studies

From the empirical evidence collated for Section 2, initial
analysis suggests that evidence of sensitivity to settle-
ment size is extremely patchy. The purpose of these con-
cluding sectionsfor each of the environmental issuesisto
evaluate the significance of Section 2 indicators, and to
arrive at an overall assessment of the relationship be-
tween settlement size and sustainability. Evaluation is

5. Diversity of services and facilities is also considered important in
the encouragement of self-sufficiency.
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based solely on empirical data collected for Section 2,
and it should be noted that, due to time constraints, settle-
ment sample size was very small, with limited data avail-
ability. As such, the findings and conclusions reported
here need to be interpreted in an indicative fashion only.

From the evidence, it is clear that the transport parameter

is an extremely complex issue for determining sustaina-

ble settlement size, with a range of interdependent rela-
tionships existing between the many variables. However,

from the diverse and often contradictory evidence (heav-

ily influenced by socio—economic and societal aspira-
tions), there are some general points that can be
highlighted and used to guide and refine indicator frame-
works.

Overall, it would appear that larger, high-density, and
well-serviced settlements would perform best in limiting
car-based travel. However, socio—economic characteris-
tics are an extremely important variable and one on which
planning can only have minimal impact. In terms of set-
tlement size, it is apparent that a reasonable size of settle-
ment is required to ensure accessibility to local facilities,
availability of local employment, as well as having an in-
direct influence on car ownership levels. It is suggested
that settlements need a minimal size to ensure an ade-
quate diversity to meet the needs of the community, in-
cluding the presence of shops, schools, open space, etc. It
is also important that higher-order functions are accessi-
ble by public transport. Empirical evidence remains
patchy but a crude estimate derived from the literature
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would be a target minimal population size of around
25,000.

Closely linked to the size parameter is that of density. At
population sizes of less than 25,000, densities tend to be
low and hence encourage amuch more prolific use of the
car. Therewould also appear to be adensity threshold for
increased bus travel, with settlements with over 250,000
inhabitants ensuring adequate density for the provision of
a high quality bus service. In planning terms, this would
point to the development of existing urbanised areas or
the development of sub-centresthat maintain density lev-
els.

Urban shape and land use is another important variable.
Of most benefit is the promotion of mixed land-use de-
velopment, in particular the favourable location of the
workplace in relation to the home (though shopping and
leisure are becoming increasingly important). Other is-
sues include presence of arailway station, frequency of
the local bus service, limited parking spaces, and pedes-
trianisation initiatives.

(a) Travel mode to work: contrary to most other studies,
there is little change in the percentage of car drivers
according to settlement size. Other issues, particular-
ly relating to density and land-use mix, may be of
more relevance in explaining car-based activity.

(b) Distance travelled to work: evidence from the Irish
case studies would appear to be contrary to what
would normally be expected. Distance travelled tends
to be highest for the largest settlements, with travel of
lessthan 2 milesalso low in comparison to the smaller
settlements (urban shape/land use may better account
for these results). Data presented on distance to work-
place/education and the mode of transport to work-
place/education do not present a clear picture of
differences between settlements of varying size.

3.4.2 Climate change and energy consumption

Due to recent economic growth, limited capacity for hy-
dropower development, and a policy not to develop nu-
clear power capacity, Ireland now has one of the highest
emissions of greenhouse gases per capitain the EU. This
reliance on fossil fuels ensures that energy generation,
agriculture, and traffic account for over 70% of green-
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house gas emissions nationally. Of most concern are the
projections for 2010. Under a business-as-usual scenario
itislikely that emissionswill be at least 30% higher than

in 1990 (EPA, 2000), more than twice that allowed by
Ireland’s legally binding commitments under the Kyoto
Protocol. The concession to Ireland of a further increase
in emissions, combined with a considerably improved
economic situation, means that “little sympathy can be
expected from other Member States if the allowed target
is not respected” (EPA, 2000: p. 195). There is limited ac-
tivity in the renewable field in Ireland. Until very recent-
ly, renewable energy was largely confined to wood
burning in open fires and hydro-electricity production.
However, independent hydropower producers, wood-
processing plants, and wind-energy developers have be-
gun to increase renewable capacity in Ireland.

Industrial energy demand will be a result of varying types
of industrial activity, including (EPA, 2000):

(a) 40% employed in metals and engineering;
(b) 16% in food;

(c) 9% in chemicals;

(d) 7% in paper and printing;

(e) 22% in other manufacturing;

(f) 4% in electricity, gas and water;

(9) 2% in mining, quarrying and peat.

3.4.2.1 Urbanform

In contrast to the abundant research on the urban form
and the transport issue, there is little in the way of aca-
demic studies relating to other types of energy use. The
work that does exist would appear to suggest that on the
basis of emissions, the more concentrated or ‘directed’
forms of urban development generate superior outcomes
compared to the business-as-usual scenario (Newton,
2000). Higher densities have been cited as a prerequisite
for the increased take-up of energy-efficient technolo-
gied (Williams, 2000), though the author did add the
proviso that further research is needed to determine the
specific influence of density.

6. It has been estimated that as much as 70% of delivered energy is
subject to the influence of land-use planning (Williams, 2000).
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Figure 3.7. Energy potential.

For the renewabl e technologies, particularly solar power,
itislayout rather than size and density that are important,
and careful design is necessary to ensure that no over-
shadowing occurs (Fig. 3.7). In terms of Combined Heat
and Power (CHP), both layout and density influence the
viability of successful operation. Systemstend to operate
to abaseload for domestic hot water, and hence viability
will depend on aminimum number of units. Sub-100-kW
systems are available but are not commonly used, asthey
are vulnerable to alack of load diversity.

As a benchmark, a minimum of 60 housing units is usu-
aly taken as the threshold for viability (Building Re-
search Establishment, personal communication).

However, as there are many variables influencing the vi-
ability of individual systems, assessment should ideally
be made on a case-by-case study.

A study that has attempted to relate urban density to en-
ergy use was undertaken by Lariviere and Lafrance

(1999) for the 45 most populous cities of Quebec, Cana-

da. Their work focused on electricity consumption, and
they concluded that their modelling results could explain
85% of urban electricity consumption. The authors put
forward a subset of six predictors as significant in ex-

plaining the annual energy consumption per inhabitant of

the 45 most populous cities of Quebec:
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AVGAGE: average inhabitant age;

DEGDAY: : the annual degree-days below 18°C;
DENSITY: the urban density (inhabitant per%)m
ELECTRIC: the share of homes heated by electricity;
LANDWEAL.: the standardised land wealth per inhabit-
ant;

PLANLEAS: Planning, leisure and culture expenditure
per inhabitant.

They describe the best model by:

Y = —-16964 + 389.47 x AVGAGE + 1.016 x DEGDAY
— 0.498 x DENSITY + 86.47 x ELECTRIC +
0.1159 x LANDWEAL

In their concluding remarks, they suggest that the in-
creased level of servicesin larger cities will tend to can-
cel the energy gains associated with higher densities.

34.3 Water quality (waste water)

One of the major environmental problemsin Ireland is
the eutrophication of fresh water, and it has been official-
ly acknowledged that water quality management plan-
ning has not succeeded in preventing the deterioration of
surfacewater quality’ (EPA, 1999c). The upward trend in
slight and moderate pollution classification for water-

7. The more densely populated and intensively farmed regions of the
country are worst affected by water pollution.
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courses is attributed to eutrophication by both fertilisers

and point source (sewage) discharges. Theincreasein se-
riously polluted riversis attributed to suspected sewage
discharges and, to alesser degree, to agricultural activity.
Remedial action for point-source pollution can involve

(1) the provision of adequate waste treatment facilities
wherethese arelacking, (2) improved management of ex-
isting sewage and industrial waste treatment facilities, or

(3) large, ‘industrial’ farmers adopting more sustainable
practices (EPA, 1999d).

Population density is low in the rural areas of Ireland.
Consequently, it is likely that the waste water from many
communities will continue to be treated in small-scale
wastewater treatment syst&nmany of which need to

be upgraded to meet the requirements of new EU-derived
regulations and standards (EPA, 1998a). Full implemen-
tation of the Urban Wastewater Treatment Directive will
result in 89% of the EU population being served by sec-
ondary treatment, as well as around 45% with nutrient re-
moval. With increasing levels of both tourism and
prosperity there are likely to be new demands on the rural
fabric of Ireland, with holiday homes and hotels, leisure
facilities, and small businesses becoming much more
widespread. Wastewater treatment facilities will have to
be updated accordingly.

3.4.3.1 Urban form

International experience strongly suggests that popula-
tion size is a key variable in relation to provision of

wastewater treatment plants. A crude benchmark is the
1000 population equivalent (p.e.) threshold. Up to this
limit, systems tend to be smaller, more environmentally
friendly operations (little or no energy requirements);

above this limit, conventional engineering sewage treat-
ment works tend to be the most effective choice of oper-
ation (Scottish  Agricultural College, personal

communication). Population equivalent is based on flow

holds. Summary details were compiled by the EPA
(1998a).

In their literature review of small-scale wastewater treat-
ment (EPA, 1998b), the Irish EPA summarised activity
from other areas, including the following:

Dakers and Cockburn (1990): discussed Thames
Water operation of 400 works, with over half of these
serving populations of less than 2000. Biological fil-
ters are most commonly used but oxidation ditches
and reed beds are also used.

Boller and Deplazes (1990): in Switzerland, more
than 900 wastewater treatment plants serve 90% of
the population. Of these, 30% are designed for less
than 1000 inhabitants. Local pollution problems with
small, untreated discharges have been reported. Gen-
erally, rotating biological contactors (RBCs) and
trickling filters are used for smaller installations,
with activated sludge being used for plants of
approximately 1000 p.e. upwards. In the size range
of 100-1000 p.e., biofilm and suspended growth sys-
tems are chosen with equal frequency.

Janseret al. (1994): data were collected from 119
treatment plants in the population range 100-2000

p.e? Mechanical/biological plants make up 29 of the
119 plants (mostly activated sludge systems, but also
including rotating disc and trickling filters). Con-
structed wetlands, classified as low technology, make
up 19 of the plants.

Other examples of innovative small-scale treatment
plants that were discussed include:

(a) The WRC in Great Britain has developed designs for
packaged activated sludge systems to serve popula-
tions in the range of 100—-1000 persons. Target efflu-
ent quality is 15:20:5 mg/l of BOD, suspended solids
and ammonia nitrogen, respectively, on a 95-percen-
tile basis.

measurement and varies across Europe (between 120 and

250 litres per person). The 1000 p.e. is also the figure
used by the UK Legislation BS 6297: 1983, which deals
with installations suitable for the disposal of domestic
sewage from communities ranging from single house-

8. Thewaste water from over one-third of the population istreated in
small-scale treatment systems.
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(b) In South Africa, a compact, intermittently aerated ac-
tivated sludge package plant was developed in which
all the treatment processes were housed within a 12-
m shipping container.

9. Requirements for wastewater treatment plants serving less than
5000 p.e. in Denmark are decided by the local authority.
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(c) Biological wastewater treatment, with simultaneous
aerobic sludge stabilisation, can operate as a charge
process for a range of 300—2000 p.e.

In their work on economic and engineering approaches to
wastewater management, Carmichael and Strzepek (un-

dated) utilised optimisation and water quality models to

assess alternative treatment options. Using the modelling
package GAMS, the authors selected alternative point-
source abatement at each discharge site, with the aim of

combining treatment options to minimise the combined

treatment costs necessary to achieve ambient quality
standards. The production of oxygen by algae is deter-

mined in part by nitrogen (N) and phosphorus (P) availa-
bility, and is defined as:

Pa= a0pGmax(1.066)1.20G(1)g [Min(fy(En;) / ksn +
f(En,), (fk(Ep;) / ksp + f(En,i)]

where:

3gp is the ratio of DO produced per unit of algal photo-
synthesis, mg O / mg ch|

Gnax is the maximum growth rate of algae, I/day,

T is the temperature in °C, dimensionless,

The general form of the optimisation model minimises
the combined annualised cost;,§year) of treatment
plant choices over the set X {No treatment (NONE),
(M),
(CM), Biological (B), Biological with chemical treatment
(BC), Biological with denitrification (BCN)} at each of
the emitting sites so that dissolved oxygen (DO) stand-
ards are maintained. For this situation, abatement choices

Mechanical Chemically enhanced mechanical

were discrete and lumped, with each option including
prescribed abatement levels of BOD, P, and N. Each
treatment plant choice also has a discrete set of pollution
abatement percentages. Treatment plant choices are pre-
sumed to be built to a designed maximum capacity flow,
due to economies of scale in wastewater treatment tech-
nology.

Figure 3.3 illustrates the discrete treatment plant cost es-
timates for different treatment options and the cubic cost
function for a particular site.

Of the two types of modelling techniques used, continu-
ous modelling relies on the total cost curve, whereas the
integer model uses actual uneven changes in technology
and cost. Therefore, continuous function-based approxi-

mations are best suited for economic policy at a broad
G(l) is the light limitation factor, dimensionless, policy scale, with integer modelling most appropriate for
identifying specific priority locations for wastewater
abatement or for choosing specific technologies for these

priority sites.

g is the algal biomass concentration, mgafhland

Ksk is the half-saturation constant, mg/l.

16,000

—— BOD function .
14,000 - A BOD discrete .
2 12,000 1 == P function ..',
210000 1 | .7 N K
< 8,000 & Ndiscrete
S 6,000 >
4000 1 00k L.
2,000

0
0 10 20 30 40 50 60 70 80 90 100

abatement % (x)

Figure 3.8. Total cost curve.
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Figure 3.9. Case Sudies 1 and 2.

Other important analysis was carried out by Chalmers
University of Technology (1997). Their analysis in-
volved atechnical overview of wastewater treatment sys-
tems, evaluated using Environmental Impact Assessment
(EIA) and Life Cycle Assessment (LCA). The study in-
vestigated two case studies.'® Case Study 1 was a suburb
of Gothenburg, where much of the population lives in
rented apartment houses. Waste water is pumped to a
large wastewater treatment plant in Gothenburg, where it
istreated mechanically, biologically and chemically. The
sludge from the biological and chemical treatmentsisfer-
mented under production of biogas (most used internal-
ly).*! Case Study 2 was a coastal village with 900
inhabitants, increasing to 1700 during the summer
months. Waste water is treated mechanically, biological-
ly and chemically before release into the sea (Fig. 3.9).
Figure 3.10 presents a flow chart of pre-treatment fol-
lowed by treatment on sand filter beds for the liquid part
of the waste water while Figure 3.11 shows sewage and
grey water separated by the introduction of ‘separating’

10. The study excluded industrial and storm-water waste.
11. Treated sludge is used for compost (8%), agriculture (12%) and
urban soil improvement (70%).
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toilets and installation of additional piping in the housing
stock.

3.4.3.2 Environmental Impact Assessment (EIA)

EIA was applied to the operation of each of the systems,
with the system boundaries defined as collection and
transport of waste water, transport to storage or treat-
ment, storage and treatment, production and transporta-
tion of resources needed for the operation of the system,
discharge to receiving waters and improvement and the
transportation of residuals. The main findings for Case
Study 1 (suburban area) were that the two alternatives to
BAU would both have greater local impact than the exist-
ing system with a periodic increase of flow in the local
watercourses (caused by discharges from filter beds). In-
creased transport requirements would also exist for the
collection of sludge, urine, filter sand, etc. Alternative 2
has the greatest transport requirements. Both the options
would also require large areas to cater for filter beds. The
location of wastewater facilities near housing would re-
duce playground areas and in the case of Alternative 2,
there would probably be occasional occurrences of un-
pleasant odours.
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In relation to regional effects, wastewater systems con-
tribute to eutrophication as aresult of nitrogen and phos-
phorus discharges. The main difference between the
aternatives on offer are in terms of nitrogen discharges,
an important feature as urine contains around 80% of the
nitrogen from household waste water. Alternative 2 is,
therefore, the most advantageous alternative when look-
ing at the question of nutrient discharge. For therecycling
of natural resources, Alternative 2 is advantageous, with
the greatest recycling of nutrients and the lowest use of
electricity. One exception is fossil fuel use, which is
greater in Alternative 2 than in Alternative 1, though the
BAU option isthe most favourable. The study concludes
that Alternative 2 is the most favourable option for Case
Study 1, dueto performance in terms of the use of natural
resources and benefitsfor eutrophication. Alternative 2 is
also most favourable with regards to energy usage.

In Case Study 2 (coastal village), the seaisthe receiving
water for all three alternatives. Alternative 2 has the
greatest transport requirements within the residential ar-
ea; however, the BAU option exhibitsthe greatest overall
volume of transportation (between treatment plants and
between treatment plants and landfill). It also causes the
greatest emissions of nitrogen oxides and sulphur oxides
of al the options. The existing system does not involve
nitrogen reduction, so both Alternatives 1 and 2 are more
advantageous with regards to eutrophication. Similarly,
thereisno recycling of sewage sludge in the existing sys-
tem. Alternative 2 is considered the most favourable op-
tion, closely followed by Alternative 1 (mainly due to
nitrogen discharge being given the highest priority). Al-
ternative 1 isthe most favourable option in terms of both
energy use and emissions to the atmosphere.

3.4.3.3 LCA methodology

Assessments of activities were based on a core system
and an enlarged system, with an understanding that a
change in wastewater system will also affect the sur-
rounding technical systems (for example, the recycling of

(b) Alternative 1, filter beds, was assessed as the second
best system.

(c) Alternative 0, the existing system, was assessed asthe
least preferable option.

Case Study 2

It was much more difficult to rank alternatives for this
case study. After additional arguments it was concluded
that:

(a) Alternative 2 was the environmentally preferable al-
ternative owing to lower values for the most relevant
parameters, except phosphorus emissions to water,
which can probably be reduced over time.

(b) Alternative 0 was the second-best option, despite
higher air emissionsthan Alternative 1, because emis-
sions to water are lower, which was considered more
important since the main task of a wastewater treat-
ment system isto reduce emissions to water.

(c) Alternative 1 was the least preferable option.

3.4.34 Summary

The most common small-scale sewage treatment opera-
tion is the operation of a septic tank, with some form of
treatment afterwards. For Ireland, facilitiestend to incor-
porate a septic tank with soakaway; however, thisform of
treatment is not considered ideal, and is definitely not
recommended for settlements of over 100 houses.*? De-
velopments in Scotland could perhaps be taken on board
to benefit the Irish situation. Here, rural areas have seen
a shift towards the use of septic tanks, followed by treat-
ment in natural wetland systems (of which there are sev-
eral types, with reed beds the best known). Not only can
natural wetland systems cope with natural variation in
load better than conventional systems, but they require
low maintenance and no energy input and hence are able

to ‘look after themselves’ (Scottish Agricultural College,

personal communication).

nutrientswill reduce the need for other types of fertiliser). Two other important questions are pertinent to the Irish
situation: tourism and phosphorus removal. In terms of
tourism, systems need to be designed for the maximum

number of population, as they will also operate efficient-

Case Study 1

(a) Alternative 2, urine separation, was assessed to be the
environmentally preferable alternative.

12. Itis also now possible to have a ‘mound’ soakaway.
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ly for lesser numbers. Ensuring that the investment in up-
graded facilities is economically viable may require a
more even spread of the tourist season. Where the eu-
trophication problem is considered severe, it will be nec-
essary to ensure that tertiary treatment is in place for
sewage works in order to reduce the phosphorus loading
of watercourses.

However, it isclear that the viability of different levels of
treatment is affected by settlement size. See Section 2 for
ideal indicators.

344 Urban metabolism (resource use and
waste)

From the official Irish literature, it would appear that
analysis predominantly takes the traditional approach of
tackling the different stages of resource flows as separate
entities, typically the waste disposal component. Howev-

er, idedlly, the dynamics of resource flows should not be
viewed in isolation. The industrial ‘ecosystem’ is made
up of production, distribution and consumption networks,
including the utilisation of primary materials and energy,
through to final waste disposal. The first law of thermo-
dynamics (energy and material can be transformed but
not destroyed) ensures that each unit of raw material will
at some point become a future waste. Society will ulti-

mately have to reduce its dependence on primary resourc-

es; therefore, a systematic approach dealing with the full
‘cradle-to-grave’ flow is preferable. “When analysing the
ecological significance of economic efforts, all resource
and energy inputs — from the cradle to the grave — as well

as the respective land use, must be taken into account”

(Hinterbergeret al., 1997: p. 5). Although sub-national
data would not appear to be available, future targeting of
sectoral resource flows would be a useful addition to be-

ing able to accurately assess the sustainability of settle-

ments.

As was discovered in a resource flow audit for the N-W
region of England (McEvoy and Ravetz, 2001), there

3.4.4.1 Urban form

Current industrial structures promote excessive resource
consumption and associated production of wastes; there-
fore, a primary goal of ‘industrial ecology’ is seen as the
creation of the conditions necessary to promote a cyclical
system. Strategies to achieve this include dematerialisa-
tion, substitution, reuse/recycling and the utilisation of
waste streams (Ayres and Simonis, 1997), but it will also
be influenced by urban form. Modern industrial systems
can be viewed as a collection of linear flows. We take
materials from nature, process them for economic gain,
and then dispose of the residue back into nature. Evi-
dence indicates that the sheer scale of activity is now
threatening the earth’s ecological integrity (Worldwide
Fund for Nature, 2000). Investigating the industrial me-
tabolism of a locality enables the pattern of material
flows to be better understood, and consequently man-
aged.

In general terms, the demands of the modern economic
system ensure that “anthropogenic flows interfere with
natural flows and cycles, such as the hydrological cycle,
the carbon—oxygen cycle, the nitrogen and sulphur cycles
and the phosphorus cycle” (Ayres, 1998: p. 10). In addi-
tion, there have also been increasing calls for a move be-
yond the concept of eco-efficiency towards a wider and
more holistic approach (the mantra of ‘joined-up’ think-
ing). This would involve balancing current resource
‘flows’ with the goals of a sustainable settlement. Cru-
cially, societies should be acting to:

(a) reduce primary resource inputs;
(b) close material loops;

(c) advocate whole life responsibility;
(d) minimise environmental impacts;
(e) increase local self-sufficiency;

(f)

3.4.4.2 Indicatorsand thelrish case studies

promote integrated materials management.

tends to be significant differences between waste arisings

and disposal. For municipal waste, the composting of or- The deficiency in the current Irish approach to resource
ganic wastes is considered a viable option for the disposal flows is that there is an over-emphasis on waste rather
of such wastes, and is an activity that could be promoted than looking at the whole life-cycle ‘system’. Conse-
to a greater extent. quently, there are few data on resource flows at the sub-
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national scale. Taking the situation asit stands, indicators should be maintained as large, interconnected areas (Al-
should be directed towards highlighting improvementsin berti, 2000).

waste management, particularly relating to recycling ac-
tivity. In the longer run, it would be beneficial if more
data could be collated for all stages of the resource ‘flow’.

To conserve and enhance this biodiversity potential is a
challenging task under current urban development pres-
sures. It requires a response on the strategic levels of
345 Urban quality planning for the entire city region, with landscape eco-
logical concepts based on habitat corridors and connec-
Overall, Irish planning activity should be looking to- tivity implemented to safeguard and restore landscape
wards an integrated strategy that reduces the environ- ecological coherence. Furthermore, open spaces and
mental impacts of energy use, transportation, resource green spaces within urban centres provide various envi-
use, waste disposal to land and water, and maximises theronmental benefits in terms of maintenance of biodiver-
use of available urban sites in order to reduce the uptake Sity and improved air quality, in addition to general
of land of agricultural or wildlife value. In response to the amenity value. They also add to the general aesthetic
latter, urban renewal schemes were introduced in Ireland quality of the urban landscap@.
in 1985 to remediate the increasing problem of derelic-
tion and dilapidation, which had affected the inner areas
of Irish towns and cities. The scheme, primarily tax
based, has now been extended to many of Ireland’s major
towns (EPA, 2000). Furthermore, the National Spatial
Strategy highlights the importance of identifying the spa-
tial development patterns that would contribute to effi-
cient energy usage, waste minimisation, reducing the
impact of traffic, and maximising opportunities for sus-
tainable transportation. It also called for the identification
of where balanced and sustainable urban growth was fea-
sible.

The application of landscape ecological concepts to the
planning process to secure sustainable development can
act to promote well-functioning green structures that si-
multaneously improve urban climates, reduce run-off
from precipitation, and provide suitable habitats for wild-
life. Changes in land cover affect biotic diversity, prima-
ry productivity, soil quality, run-off and sedimentation
rates. By altering the nature of the surface and generating
large amounts of heat, urbanised areas modify the micro-
climate and air quality. The increase in impervious land
area associated with urbanisation affects both geomor-
phological and hydrological processes, causing changes
3451 Urbanform in water and sediment fluxes (for example, the presence
of urban trees can mitigate storm water run-off and pro-
Three dimensions influence the relationships between ur- vide flood control). Since ecological functions and proc-
ban patterns and ecological systems: land use, land coveresses are linked with the landscape, urbanisation has
(manipulation), and biophysical and ecological condi- important implications for ecosystems dynamics at the
tions (effects on ecosystems). Urbanisation is blamed for local and global scale. Many studies show the role of ur-
homogenising the landscape; therefore, enhancing the ban vegetation in providing critical aesthetic values and
quality and diversity of the urban landscape is viewed as community well-being.
extremely desirable. The degree of habitat heterogeneity
is considered a key factor in maintaining species diversity
and can have a significant effect on species richness (the
loss of heterogeneity may be more relevant for some spe-
cies than others). Another important factor for ecosys-
tems threatened by urbanisation is landscape
connectivity, which is said to go some way towards mit-
igating the impact of urbanisation. Corridors that connect
remnant patches are predicted to facilitate the movement
of plants and animals, increasing their chances for surviv- ;5 tnisis a difficult issue to standardise as opinion varies as to what
al. Current ecological studies suggest that natural patches = may be considered green space.

Due to the limited scope of this project, it is not possible
to explore the ecological processes and functions of the
urban landscape; suffice to say that the application of ec-
ological principles to urban development can have a sig-
nificant role to play in promoting more sustainable
activity. Of particular interest is the study by Whitfetd

al. (undated). For this research, the authors determined
that the local ecological performance of settlements is

136



Methodologies for the estimation of sustainable settlement size

strongly influenced by the proportion of green space (par-
ticularly that of tree cover). Green space is, therefore, an
important indicator for sustainable settlements, and can
be used to derive performance indicators for surface tem-
perature, hydrology, carbon storage and sequestration,
and biodiversity. The data needed for establishing these
indicators can be obtained from aerial photography (per-
cent of the land covered by buildings, roads, different
types of vegetation and bare soil). Collating such infor-
mation for Irish settlements would be extremely benefi-
cia.

3.5 Urban form and sustainability

3.5.1 Issuesfor townsin the Western region

Major growth pressures from tourism-based develop-
ment, i.e. seasonal, low-skilled leisure-based economy.

(a) Problems of remote location and need for indigenous
economy, e.g. Westport.

(b) Restructuring of former coastal and industrial func-
tions, e.g. Sligo.

(c) Problems of dispersed development in hinterland and
outlying areas, small-scale drainage/sewage, trans-
port congestion and lack of public transport, lack of
services for residents, ecological pressures from visi-
tors.

(d) Alternatively, centralised growth in existing towns, or
large-scale tourism developments.

(e) Alternatively, decentralisation to outlying towns and
villages.

(f) Major growth pressures from tourism-based devel op-
ment, i.e. seasona low-skilled leisure-based econo-
my.

3.5.1.1 Implications for ‘sustainable settlement size

(a) Tourism development and residential development
need to be considered together as two sides of the
same urban structure. Therefore, size and threshold
effects need to look at both season/off-season pro-
files.

(b) The ‘sustainable size’' benefits/impacts balance is
shifted by the locational needs of tourism develop-
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ment for dispersed rural/coastal development. In oth-
er words, much tourism value depends on remote
locations.

(c) Threshold effects, season/off-season, viability for lo-
cal services and public transport in outlying villages,
viability of communal drainage sewage plants.

(d) Potentials for eco-efficiency improvements to infra-
structure, intensive public transport within urban are-
as, low-energy construction, natural process WWT
plant.

3.5.2 Issuesfor townsin the Midlandsregions

(a) Major restructuring of agricultural and local service
economy.

(b) Problems of weak and diffused urban structure and
service provision.

(c) Pressure from commuter development from Greater
Dublin.

(d) Weak and diffused urban structure and service provi-
sion.

(e) Uncertain future use for much marginal land.

3.5.2.1 Implications for ‘sustainable settlement size’

(a) Channelling commuter-based development into more
self-sustaining local economies with local jobs and
services.

(b) Restructuring existing services to a clear hierarchy of
provision linked to public transport.

(c) Identifying trends and potentials at the bottom end of
the hierarchy, i.e. population loss from villages and
small towns, to possible growth for larger towns.

(d) Threshold effectsin size and density:

(i) size/density of larger towns for viable public
transport,
(if) size/density of larger towns for public/commer-

cia services; natural process WWT in outlying
aress.

(e) Potentials for eco-efficient infrastructure improve-
ments:
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(i) increasing attractiveness and efficiency of pub- ing densities will be more viable where size is also in-
lic transport, creased, whether by urban extension or by new

i tl ts.
(i) low-energy rura development, settlements

(i) new forms of community business/services to (d) Threshold effects for densities of inner urban areas:

increase viability, (i) to support intensive public transport, i.e. more
than 10% of mode: in the region of >5000 per-

(iv) new forms of distributed services in education/
sons/ha,

health, and

(i) distributed heat and other infrastructure:
threshold depends on finance and energy
prices, and

(v) natural process WWT in outlying areas — no
single threshold but linked to new multi-func-
tional land use.

35.3 Issuesfor Gateway citiesand city regions (iii) maintenance of urban open space.

(e) Threshold effects for spatial patterns in suburban and

(a) Reinforcement of strategic higher-order functions, in hinterland areas:

particular incentives for inward investment and sun-

rise industries: this affects the catchment area and ()  clustering effect and viability of public trans-
travel patterns, and the intensity and type of urban de- port, and

velopment (city centre office vs. industrial estates). (i) eco-efficient water treatment.

(b) Enlargement of the total city-region population, up to  (f) Potential for eco-efficient infrastructure:
a possible doubling of existing size: this represents a
huge opportunity for improvement that cannot be
wasted. (i) low-impact transit-based clustered develop-

ment, and

(i) for low-energy building in dense urban areas,

(c) Urban densification and clustering to maintain urban
viability. (iii) extensive biodiversity networks.

(d) One option: planned growth in urban satellite towns 3.6 Implications for spatial development

and settlements. ) . . . .
This section summarises the issue of settlement size and

(e) Alternative option: redistribute growth to surrounding  its linkage to environmental impact. The key point is that
rural county towns and settlements. size is one factor among several other linked factors (Ta-
ble 3.10). Some environmental factors are most sensitive
to size while some are strongly linked to density. Others
are more related to function. The threshold relationship
summarises, where possible, the kind of threshold effects
where these are significant. Finally, the potentials repre-
sent not the current relationships but the scope for major
improvements where these are related to settlement size.

3.5.3.1 Implications for sustainable size of Gateway
cities

(a) There are questions for the NSS on the population dis-
tribution between smaller and larger settlements in
the urban hierarchy.

(b) There are questions for county and local planning, on
the spatial distribution between centralised and de-
centralised patterns.

Settlement size depends on where the boundary around
the settlement is drawn. Therefore, up to three sizes are
reported in the case studies:

(c) Overall, the link between size and density is crucial.
In other words, increasing size while maintaining cur-
rent development densities will not guarantee much (b) Suburban area or effective functional size for direct
improvement or potential for improvement. Increas- access, and

(a) Urban area or UDC size,
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Table 3.10. Implicationsfor spatial development.
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Summary of ‘size’ linkages

Urban size

Urban density

Spatial patterns

Socio—economic Threshold effects
function

Development
prospect

Key
environmental
parameters

Air emissions —
transport
Demand/mode
energy — emissions
— congestion

Climate emissions
— energy
Size/form/
construction
Energy — minerals

Water quality —
sewage treatment
Technology/
infrastructure
Effluent/water

Urban metabolism
waste arisings and
disposal
Technology/
infrastructure

Correlation modal
split: critical mass
effect

No clear linkage

Critical mass for
viability of
tertiary WWT

Collection
recycling,
disposal methods

Land use —leachate

— resource loss

Urban quality
Noise — congestion
— biodiversity —
open space

Correlation to
general level of
impacts: some
positive

Accessibility: local
services; local
trip modes

Building forms,
micro-climate,
orientation

Cost per unit of
drainage

Viability of
collection routes
and access to
recycling

Correlation to
general level of
impacts: some
positive

Correlation
commuting/
regional travel

No clear linkage

Viability of
centralised
systems

No clear linkage

Landscape linkage Usage and

— not very clear

Correlation Bus threshold:
incomes/car local rail
ownership/job threshold

specialisation

Building quality  Micro-climates
and energy usage:

commercial

buildings

Possible presence Rural/Primary/
of industry
WWT

Possible presenceCritical mass
of industry for incineration:
composting

No clear linkage
maintenance of
urban space

Clustering around
nodes: corridor
patterns

CHP: low-energy
construction:
embedded
generation

Upgrading of

secondary/tertiary WWT under EU

Directive

Recycling and re-
use networks:
industrial ecology
networks

Urban green
structure and traffic
calming strategy

(c) Hinterland or city-region size, which includes the set-

tlements in a functional relationship combined for a
land-use transport study.

Socio—economic function covers the above question of
social structure, economic activity and the urban balance

Settlement density is closely related but is distinct from
size. The density linkage to environmental performance

is often more clearly identified and covered in the litera-

ture.

Spatial pattern covers the context of functional city-re-
gion, county or other type of hinterland, which may be

defined in several

ways:

(a) Travel to work area,

(b) Political/administrative area, and

(c) Bioregion or water catchment.

of population vs. service hierarchy.

for particular critical boundaries or thresholds in size and

Potentials identify, where possible, the prospects for new
infrastructure and improved environmental performance,

environmental performance.

Threshold effects identify, where possible, the evidence

density, for various levels of infrastructure provision and

as related to urban size and density thresholds.
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Appendix

Case study settlements: Gateway cities

Limerick

Situation

Population: urban area and total area
Land area and gross density

Main function

Socio—economic profile
Residential profile

Industrial profile

Hinterland and regional issues
Governance issues
Environmental issues

Transport and accessibility issues

Spatial development issues

NSS region main elements

NSS development issues

NSS spatial links

NSS key spatial issues

Medium-sized city on west coast estuary

52,039/ 79,137/ 230,000 (LUTS hinterland area)

9.56 km?; 8277 people/km?
County city: mixed economy
Mixed: largest centre for deprived groups outside Dublin
Residential growth: mainly to SE on new bypass route
Mixed: industrial growth
County — marginal agriculture: major new water investment

UDC weak with conflict between two counties

Land-use transport study
New bypass on main Dublin route
Investment in the Ennis—Shannon N18

County — weak urban structure: only one major settlement
Limerick at hub of three main corridors
Future strategic development deflected N towards Co. Clare

Limerick/Ennis/Shannon and the Mid-West — ‘Dynamic city region with weaker elements’
Compact metropolitan/urban area broadening on a Limerick—Ennis axis
Outer components — rest of Co. Limerick, N. Tipp., East and West Clare, which are
developing more slowly
Lack of major urban centres in Limerick County
Issue of spatial balance also emerging in Clare + Tipperary.
2000 Pop. 230,000 (Limerick LUTS area)

Infrastructurally stronger than many areas
Improving transport, if undetermined role for public transport
Environmental Quality in Limerick City
Emerging strategic role for Limerick on an ‘Atlantic Corridor’ spanning Galway—Cork
Strong and multi-sectoral role of dedicated agency — SFADCo.

Very much aligned on a North (to Ennis + Galway)—-South (Cork) axis (road and proposed
rail)
Other axes too — South-East to Waterford (road and rail) — South-West to Kerry (road) —
North-East to Tipperary + Midlands (road and rail)

Consolidating Limerick’s Strategic role on an ‘Atlantic Corridor’
A settlement strategy that embraces public transport
Building on and enhancing environmental qualities
Broadening out activity levels to Counties Limerick, N. Tipp. and E/W Clare

140



Methodologies for the estimation of sustainable settlement size

Waterford

Situation

Population: urban area and total area
Land area and gross density

Main function

Socio—economic profile
Residential profile

Industrial profile

Hinterland and regional issues
Governance issues
Environmental issues

National Spatial Strategy region

NSS region main elements

NSS development issues

NSS spatial links

NSS key spatial issues

Small coastal city
42,540/ 44, 155/ 77,000 hinterland

11.53 km?; 3830 people/km?

Coastal and former industrial

5: Waterford—South Tipperary/Wexford — ‘Unlocking the potential of the South-East’

A compact metropolitan area defined by topographical influences
Outer realms of influence embracing Dungarvan (Co. Waterford) New Ross (Co.
Wexford) Carrick-on-Suir (S. Tipp)
2000 Pop. 77,000

Traditional weaknesses in infrastructure — road access
Reliance on traditional industries exposed
Emerging role in urban and rural tourism
Weaker in skills base
Division between counties
Overtaken in urban size rankings by centres that were smaller in the 1970s
North Wexford being increasingly driven by Dublin

Strategic bridging point linking Rosslare with South, Mid-West and West
Weaker north—south axis from Dublin, Carlow and Kilkenny, very poor quality leading
to some isolation

Improving connectivity between Waterford and Dublin/Cork/Limerick
Establishment of good east—west axis (N25) intersecting N11 and N9 and placing
Waterford—Wexford at a strategic intersection, seeing them as interrelated
Consolidating improvements in environmental quality capitalising on riverside location
Governance in relation to common management of divided authorities
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Case study settlements: Western towns

Sligo

Situation Large coastal town
Population: urban area and total area 17,786/ 18,509

Land areaand gross density 4.74 km?; 3905 people /km?

Main function
Socio—economic profile
Residential profile

Industrial profile

Hinterland and regional issues
Governance issues

Environmental issues

National Spatial Strategy region 7: Sligo—Leitrim — ‘Compact linkages with Potential’

NSS region main elements Sligo dominating radial elements to Sligo/Roscommon/Leitrim — Tobbercurry, Boyle,
Carrick-on-Shannon, Manorhamilton

NSS development issues More limited topographically constrained hinterland — mountains and lakes
Poor connections
Major infrastructural barriers
Limited size and carrying capacity of Sligo itself

NSS spatial links To hinterland of Sligo/Leitrim/North Roscommon
Also Enniskillen and West Ulster
Not to Mayo but maybe due to emerging problems on N5 road corridor

NSS key spatial issues Addressing infrastructural barriers
Reconnecting to natural if not operational hinterlands — Mayo-Ulster
Examining potential of Sligo itself for expansion
Potential of natural resources

142



Methodologies for the estimation of sustainable settlement size

Killarney

Situation Large tourism based town
Population: urban area and total area 8809/ 12,011

Land area and gross density 2.64 km?; 4550 people/km?

Main function

Socio—economic profile

Residential profile

Industrial profile

Hinterland and regional issues

Governance issues

Environmental issues

National Spatial Strategy region 9: Kerry ‘Emerging Potential — a clear region’

NSS region main elements Tralee/Killarney — employment, retailing governance
North Kerry/Listowel/Ballybunion — employment
Dingle Peninsula — tourism
South Kerry/lveragh Peninsula/Kenmare — tourism

NSS development issues Pressures in Tralee—Killarney and Dingle/Tourism areas contrasting with South and
North Kerry.
North Kerry, with tourism and development potential, is not on a strategic corridor
South Kerry suffers difficult access, poorer than West Kerry/peninsulas, West Cork
Pressure on environmentally sensitive areas
Serious infrastructural barriers primarily access, also power

NSS spatial links Two key axes
To Limerick (very poor between Newcastle West and Tralee)
To Cork
Also to Clare and Mid-West via Shannon Estuary ferry link

NSS key spatial issues Resolving complementary spatial roles for Tralee and Killarney
Enhancing quality and value chain of tourism
Responses to structural change in North Kerry
Enhancing connectivity to South Kerry
Reversing tendency towards a dispersed and random settlement policy
Development of other towns
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Situation

Population: urban area and total area

Land area and gross density

Main function

Socio—economic profile
Residential profile

Industrial profile

Hinterland and regional issues
Governance issues
Environmental issues

National Spatial Strategy region

NSS region main elements

NSS development issues

NSS spatial links

NSS key spatial issues

Small coastal town near Castlebar

4253

8: Mayo — ‘Clear potential for links’

Castlebar — Westport
Ballina — North-West Mayo
South and East Mayo — Ballyhaunis
Western coastal fringe
2000 Pop: ?

Placement of Castlebar on the N5, with clear local government, retailing, residential and
employment roles, is underscoring local dominance
Westport tending to be largely residentially and tourism focused
Ballina suffering from weakness of hinterland and lack of linkages
Underutilised potential of western areas if limited carrying capacity
South/East Mayo, like North Roscommon/East Galway sharing problems of serious
structural decline
Serious infrastructural barriers to developing what potential there is

Area is isolated and not on, but terminates, a strategic corridor
Primarily an east-west axis (road and rail)

Better interconnection of centres as well as outward links
Links to Sligo
Links to Midlands/Roscommon via N60
Extracting potential of western fringe within fragile carrying capacities
Infrastructural barriers
Linking infrastructure to a spatial vision
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Case study settlements: Midlands towns

Athlone

Situation

Population: urban area and total area

Land area and gross density

Main function

Socio—economic profile
Residential profile

Industrial profile

Hinterland and regional issues
Governance issues
Environmental issues

Spatial development issues
National Spatial Strategy region

NSS region main elements

NSS development issues

NSS spatial links

NSS key spatial issues

Large town on strategic crossroads

7691/ 15,544

4.32 km?; 3598 people/lkm?
Mixed

10: The North Midlands — ‘Activating potential’

Five counties
Mid and South Roscommon with East Galway (Ballinasloe) — some employment
Longford — employment, retailing and governance roles
Western part of Westmeath/Athlone — education employment and retailing, very weak
agricultural hinterland
West and South Offaly — strong employment, retailing and governance roles in Tullamore
but with weaker rural areas and rural towns and villages — Birr
2000 Pop. (urban) 55,000; (rural) ?

Under pressure from encroaching influence of Dublin to the East, and potentially Galway
to the West, draining labour and resulting in dormitory-type roles
Weaker if improving infrastructure, roads, rail and power — communications
Strategic location on national primary roads not yet acknowledged and utilised
Weakness of hinterland undergoing structural change is a factor
Competition between centres to attain self-sufficiency in services
Little pooling — no overlap and therefore strengthening appeal of region

At present, only definable link is between Roscommon and Athlone
Other centres compete — Longford vs. Mullingar vs. Tullamore, etc.
Centres see themselves along Dublin—West/North-West axes rather than interconnecting

Avoiding the Midlands becoming an extension of what happens on either coast
Utilising and combining the strengths of the region to boost potential
Attraction of water bodies — tourism
Usage of tracts of boglands — renewable energy
Building on the strategic advantages of Athlone whilst strengthening other urban centres
as well
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Situation

Population: urban area and total area

Land area and gross density

Main function

Socio—economic profile
Residential profile

Industrial profile

Hinterland and regional issues
Governance issues
Environmental issues

National Spatial Strategy region

NSS region main elements

NSS development issues

NSS spatial links

NSS key spatial issues

Small town on main route from Dublin

4170/ 4170

1.11 km?; 3757 people/km?

12: South Midlands — ‘Competitive tension’

Four or five independent elements with a mixture of stronger and weak rural hinterlands

Portlaoise

Carlow

Kilkenny

Thurles (+Clonmel?)

Each performing mix of employment, retailing administrative and cultural roles

Some (Portlaocise and Carlow) are being drawn into the GDA
Others (Thurles) very static
Potential of Kilkenny now developing, building on quality of life, culture
Attractive surrounding urban structure but an increasingly dispersed settlement pattern
Service shortages in many smaller centres
Moderate—poor access will enhance dramatically

None apart from physical, roads and rail
Strong competitive tensions between centres

Like the Midlands, in danger of fragmenting under pressure from the east (GDA) and
continuing structural decline in traditionally stronger areas in the south — Tipperary N and
S Riding
Interconnection a way forward
Enhancing the attractiveness of the area, towns and country

146



Methodologies for the estimation of sustainable settlement size

Portlaocise

Situation Large town on main route from Dublin
Population: urban area and total area 3531/9474

Land areaand gross density 4.44 km?; 2134 people/km?

Main functions

Socio—economic profile

Residential profile

Industrial profile

Hinterland and regional issues

Governance issues

Environmental issues

National Spatial Strategy region 12: South Midlands — ‘Competitive tension’

NSS region main elements Four or five independent elements, with a mixture of stronger and weaker rural
hinterlands
Portlaoise
Carlow
Kilkenny
Thurles (+Clonmel?)
Each performing mix of employment, retailing administrative and cultural roles

NSS development issues Some (Portlaocise and Carlow) are being drawn into the GDA
Others (Thurles) very static
Potential of Kilkenny now developing, building on quality of life, culture
Attractive surrounding urban structure but an increasingly dispersed settlement pattern
Service shortages in many smaller centres
Moderate—poor access will enhance dramatically

NSS spatial links None apart from physical, roads and rail
Strong competitive tensions between centres

NSS key spatial issues Like the Midlands, in danger of fragmenting under pressure from the east (GDA) and
continuing structural decline in traditionally stronger areas in the south — Tipperary N and
S Riding
Interconnection a way forward
Enhancing the attractiveness of the area, towns and country
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Case study settlements: Satellite villages

Pallasgreen

Situation Village near Limerick

Population: urban area and total area 303/303

Land area and gross density 0.15 km?; 2020 people/km?

Main function Traditional village with new commuting devel opment
Socio—economic profile

Residential profile

Transport and accessibility issues In the inner travel-shed of Limerick
Environmental issues

Spatial development issues

Shinrone

Situation Small village near Roscrea
Population: urban area and total area 4791479

Land area and gross density 0.24 knf; 1996 people/kih

Main function
Socio—economic profile
Residential profile
Environmental issues

Spatial development issues

Case study settlements. Freestanding village

Freshford

Situation Small village near Kilkenny/Portlaoise
Population: urban area and total area 632 /632

Land area and gross density 0.17 knf; 3718 people/krh

Main function
Socio—economic profile
Residential profile
Environmental issues

Spatial development issues
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