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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

spatial policies emerging from the National Spatial Strat-

egy relating to optimal ways in which to accommodate

Ireland’s growing population in a manner consistent w

balanced regional development and environmental s

tainability.

2 Project findings

2.1 Environmental issues

• Transport: there is a clear relationship between set

ment size and use of public transport. There is

threshold population (ca. 20,000–30,000) at whi

internal bus services become more viable.

• Energy and climatic emissions: energy use in bui

ings is related to urban density, and climate em

sions depend on the energy source. Howev

settlement size is linked to the viability of combine

heat and power units with distributed heating.

• Waste and resource use: larger settlements gene

more waste per person, but also enable higher ra

of recycling.

• Water quality and treatment: larger settlements a

more likely to afford full tertiary sewage treatmen

with consequent improvements in local water qua

ity; there is a minimum population threshold of abo

1000 for viability of secondary treatment. 

• Urban quality: congestion and noise both increase

larger settlements (though there are important Iri

exceptions), but open space access is generally be

in smaller settlements.

2.2 Development issues

• Overall size thresholds: a minimum populatio

threshold level of 1000–2000 enhances viability for

primary school, some local services and centralis

sewage treatment.
viii
-

-

,

te

s

r

• A settlement with 15,000–30,000 people enables

secondary school, public and commercial service

and some environmental infrastructure.

• Urban form effects: many sustainability indicator

improve with increasing density rather than just siz

However, larger Irish settlements generally hav

higher densities.

• Urban function effects: the level of services an

functions in a settlement may be larger or small

than its population might indicate, and this affec

sustainability performance.

• Spatial development implications: a developme

pattern with settlement sizes in the 1000–2000 a

20,000–30,000 population bands clustered arou

public transport nodes is likely to be most sustain

ble.

3 About this study

Research was undertaken within the EPA Environmen

RTDI Programme during the period from March t

August 2001 by a partnership formed by the Centre 

Environmental Research, University of Limerick, and th

Centre for Urban and Regional Ecology, University o

Manchester. The main purpose of the project was to p

vide information on planning in relation to the Nationa

Spatial Strategy on the relationship between settlem

size and sustainability.

4 Description of methods

4.1 Information collection methods

Three modes of analysis were adopted to obtain data 

information on settlements. Initially, both quantitativ

and qualitative data were collected for a single city a

two villages, to provide the most comprehensive analy

possible of the state of the local social, economic a

physical environments, the track record in enhancing s

tainability, the current policies in place, and the likel

hood of these policies proving successful. Following th

29 quantified sustainability indicators were developed f

a set of 11 settlements, selected to include a range
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functions and locations. A review of international litera-

ture was then undertaken to search for comparable data,

models and case studies, so as to 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. at county level). Crucial data have been

collected but are not available because of commercial

sensitivity or the inability of holding organisations to 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 development to be a process that enhances well-

being by means of improvement in economic and social

conditions allied 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 themes is 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

size is quantified is largely determined by the availability

of data. 
ix
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 immedia

economic or social problems is unlikely to be able 

focus on the longer-term planning required to approa

sustainability. Indicators for sustainability must embra

these dimensions, and it is unwise to rely on a sm

number of indicators, as this will inevitably result in

some aspects of sustainability being ignored or inacc

rately represented. Analysis of indicators herein did n

show that some were clearly more useful than othe

Results indicate that there is no single defining ‘b

issue’, and future research should be built on a wid

spectrum of indicators than could be developed for th

study. There is need for an extensive database to al

analyses of changes over time.

5.2 In-depth investigation of selected set-
tlements

Information on smaller settlements reported herein is n

likely to be available for other small settlements, and th

form of analysis is only possible following in-depth inter

viewing of key people. Detailed information on one sma

settlement provided invaluable insights that were 

major significance to the findings of this study.

5.3 Are indicators useful?

Twelve of the 29 indicators developed showed sensitiv

to settlement size; indicators were, therefore, able 

demonstrate inter-settlement differences in sustainabi

potential influenced by settlement size, and they provi

a crucial basis for our analysis. Our ability to interpr

these indicators was enhanced through a review of si

lar studies elsewhere. 

5.4 What was learned from experience in
other countries?

Comparable studies have been undertaken in other co

tries. This experience strongly indicates that sustainab

ity is both highly important and often difficult to

quantify. In some instances this has produced models

potential relevance within the Irish context. While thes
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are very 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 settlements in 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

As a rule, 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 a threshold, 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
x

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

is required to identify the extent to which such studies are

applicable in 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 e

dence that in smaller settlements, daily journeys we

shorter, but by 1996 this advantage had largely erod

Results indicate that in relation to transport, Ireland is n

moving towards sustainability, but that opportunities 

do so are greater in larger settlements. There is evide

for a minimum settlement size requirement of 15,00

30,000 population to support a viable bus service. 

7.2 Energy use and climate change

Irish data on energy use were unavailable. Energy us

buildings is generally related to urban density rather th

size, but higher densities are found in larger Irish sett

ments, although this may not necessarily be the case

the future. Higher density multi-storey flats and maiso

ettes are more energy efficient, other factors being equ

The climate emissions factors depend on the ene

sources, and a shift from coal/peat to gas for domes

heating is environmentally beneficial. Evidence sugge

that higher density settlements encourage the adoptio

technologies such as combined heat and power gen

tion and district heating networks. A minimum popula

tion of ca. 1000 is required to enable district heatin
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networks. However, smaller settlements might encourage

the use of biomass (especially wood, Ireland’s princip

renewable energy source) for domestic heating.

7.3 Solid waste

In general, data suggest that while the amount of hou

hold waste being produced is similar across all settlem

sizes, larger settlements create larger per-capita amo

of municipal wastes. This is not surprising, given th

greater range of industries and services located in lar

settlements. Additional planning for mitigation measur

is required. These measures might include a reduction

the creation of wastes, greater provision of recycli

banks, increasing the range of materials to be recycle

greater return for re-use of packaging materials, a

greater use of composting. Experience elsewhere s

gests that many of these actions are more likely to be s

cessful in higher density settlements or in clusters 

settlements with easy transport links. For example, re

cling of common materials becomes more viable a

minimum settlement size of 100,000 people.

7.4 Water quality

There are links between effluent quality and surfa

water quality, but they are not simple or clear. Publish

data on drinking water quality suggest that rural wa

schemes are more likely to provide poor-quality potab

water. Larger settlements attract a greater number

industries with integrated pollution control (IPC

licences, which may be assumed to be less likely to p

lute surface water and groundwater. Larger settleme

are also more likely to have, or to be actively developin

modern wastewater treatment plants, while smaller s

tlements are unable to sustain wastewater treatment u

many modern technologies. Evidence to hand, therefo

suggests that larger settlements are less likely 

adversely affect natural water, and are more likely to p

vide a high standard potable water supply. 

Threshold effects show no clear limits. Communal se

ondary treatment becomes more viable when the pop

tion exceeds 1000. The priority for tertiary treatme

increases where local surface water quality is critical, a

hence the threshold size is reduced. 
xi
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7.5 Urban quality

In Ireland as elsewhere, social infrastructure in genera

enhanced as settlement size increases, up to a l

beyond which urban quality of life may suffer. The iden

tification of such a threshold level for Irish settlemen

fell outside the scope of this study. Outside Ireland, t

provision of a wide range of services was related 

higher density urban areas. These are found in larger I

settlements. Findings reported herein in relation to fo

estry and goldfinches suggest that larger settlements m

be less successful in maintaining biodiversity. Whi

there is likely to be a trade-off between enhanced urb

services and decreased biodiversity, planning to enha

biodiversity through, for example, the provision of wel

managed open spaces, conservation areas and urban

estry, may be expected to mitigate the negative impa

This study provided some data to suggest that the ava

bility of general practitioner doctors per capita wa

greater in smaller settlements, but that larger settleme

were much more likely to contain a hospital. Again, goo

planning may be expected to mitigate any deficiencies

larger urban areas. In relation to threshold limits, the

are no clear limits for biodiversity, congestion, etc. F

public services, there are thresholds for the viability 

schools that provide a modern range of facilities. The

are populations of 1000–2000 for primary schools a

15,000–20,000 for secondary schools. There may b

higher size band of about 50,000–100,000 people 

regional tertiary education institutes.

8 Other development–environment
linkages

While this study aimed directly at the issue of ‘settleme

size’, much of the literature also looks at related facto

in urban form and function. While ‘size matters’, th

question of sustainable size then depends on how far 

is linked to these other issues:

• ‘Urban density’: clearly this is related to but distinc

from ‘size’. Environmental issues such as local tran

port, energy demand and biodiversity are mo

directly related to density, and these linkages a

often more clearly identified in the literature. 

• ‘Urban pattern’: in larger settlements, the degree 

clustering and densification of the population an
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services within the urban area is crucial to the envi-

ronmental profile of transport, energy and other

effects. 

• ‘Spatial pattern’: this covers the context of function

city-region, county or other kind of hinterland, whic

may be defined in different ways, including travel t

work area, administrative area, bio-region or wat

catchment area. With certain spatial patterns, a cl

ter of smaller settlements may achieve the critic

mass of a larger settlement. 

• ‘Urban hierarchy’ and the balance of population v

service provision. For instance, commuter sett

ments have populations greater than their activiti

while ‘gateway’ cities and towns would have smalle

populations relative to their activities. 

• ‘Socio–economic function’: this covers the question

of social structure, economic activity, connection 

global networks and other special factors. F

instance, a factory town may be quite different to

tourist or university town of the same size. ‘Sustain

ble size’ is then a question of maintaining a more b

anced, more competitive and less vulnerab

economic and social structure, which in turn wi

bring environmental benefits. 

9 Implications for the National Spa-
tial Strategy

Settlement size is a crucial question for the NSS – 

rapid changes in Ireland at present may see some se

ments doubling in size while others continue to redu

The NSS covers a variety of regional types, including t

Greater Dublin hinterland, and possible ‘gateway’ citie

the North and South Midlands, the west coast, and the

north. Each of these contains different problems a

prospects for settlement development. For instance

the tourism growth areas, settlements need to be plan

for both in-season and off-season populations.

The implication of this study is not necessarily that th

whole population should live in larger cities, but th

there are a range of thresholds or viable critical mas

for environmental, social and economic infrastructure.
xii
-
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• ‘Gateway’ or strategic towns will benefit from being

increased to a size that supports a critical mass

social, economic and environmental infrastructur

but not at the cost of reducing surrounding settl

ments to below-viable thresholds. However, suc

growth may well be more beneficial where it cluste

populations into distinct but well-connected settle

ments on a city-region basis, to avoid imbalanc

between population and functional level. 

• In other areas of restructuring, such as the Midlan

the roles of market towns, new estates and rural v

lages need to be considered in the light of populati

trends, and the development of key settlemen

should aim at a hierarchy of viable settlement siz

as above. 

• In high growth areas such as the tourism-based w

coast, the impact of scattered development on frag

environments is a priority. Enhanced levels of infra

structure for drainage and transport should be cons

ered as part of a strategic plan that clusters n

development to viable thresholds as above. 

10 Other questions relevant to plan-
ning policy

10.1 Is there a single optimum settlement
size for maximum sustainability?

As sustainability is a compound of many differen

themes, the balance point depends on how these 

weighted and added together. A recent study of 50 Ital

settlements found that negative environmental impa

and positive social/economic benefits were at some k

of optimum with a population of 300,000–400,000. 

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

This depends on whether local or global concerns are

thought to be more important. There is a degree of con-

sensus that today transport has the most far-reaching

environmental impacts and, at the scale of strategic plan-

ning under the NSS, it is possibly the foremost issue.

Clearly though, planning for sustainability must consider

much more than just transport.
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1.1 Introduction

It could be argued that sustainable development is in dan-

ger of moving from a state of ambiguity to a cliché with

out ever having passed through a stage of meaningfuln

or comprehensibility. The tenuous nature of the conce

coupled with its increasing importance in internation

and national policies, has led to a contentious politic

battle for influence over our future, resulting in a wide v

riety of definitions and interpretations. In the past deca

impetus has been placed on the importance of sustain

development in land-use planning, particularly given t

unprecedented increase in the human population. The

creasing scarcity of suitable landscape resources rela

to demand worldwide, and the increasingly costly mea

ures that must be taken to protect landscape resources

crucial considerations for settlement planning and ma

agement today (Wilkin, 1996). In particular, much atte

tion has been paid to the question of whether t

arrangement of physical elements within a settleme

and the intensity of its use, affect the capacity of sett

ments to function in a sustainable way. This report ai

to investigate the political and cultural paradigm of su

tainable development within the context of settleme

size. It sets out the background to alternative ways of 

commodating development, drawing on past experie

es, and investigates the characteristics of existing a

new settlements. 

1.2 The evolution of the sustainable
development paradigm

In the second decade since the publication of the Wo

Commission on Environment and Development (WCE

report, Our Common Future (Bruntland Commission,

1987), sustainable development remains a concept in

tively understood by many but difficult to express in ta

gible or operational terms (Lele, 1991). There has be

much scientific and political debate about an adequ

definition of the concept – not least for the reason that 

theory is based more on political compromises than 

new scientific achievements (Dietz et al., 1992). Devel-

opment traditionally implies continued economic growt

while sustainable implies that constraints must be a
1
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plied. Given the severity of human impacts on the en

ronment, the combination of the two concepts, accordi

to Thomas and Furuseth (1997), seems incomprehe

ble. However, sustainable development represents

transformation in both the way society approach

growth and the attendant stress that growth places on

environment. Patterns of resource use are influenced

each nation’s society, environment and economy. T

has resulted in different paradigms that are based 

‘weak’ and ‘strong’ sustainability principles. Pearc

(1989) classified sustainable development into four m

jor headings.

1. Weak sustainability – only the aggregate of stoc

and capital, regardless of their type, has to be h

constant for future generations; these forms of capi

are completely substitutable for each other. It is t

aggregate quantity that matters and there is consid

able scope for substituting man-made wealth for n

ural environmental assets.

2. Sensible sustainability – no further decline is acce

ed for known critical natural stocks, while for other

substitution between natural and man-made capita

allowed for.

3. Strong sustainability – the overall stock of natur

capital should not be allowed to decline.

4. Absurdly strong sustainability – no substitution 

permitted between the various kinds of natural capi

stocks; each stock has to keep to at least its curr

level.

Currently there are over 300 published definitions of su

tainable development, the products of diverse worl

views and competing vested interests (Europe

Environment Agency (EEA), 1997). However, the mo

frequently cited version is that which emerged from th

United Nations Conference on Environment and Dev

opment (UNCED): sustainable development is:

“development which meets the needs of the present with-

out compromising the ability of future generations to

meet their own needs”.
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This definition, according to Kirkby et al. (1995), depicts

the concept’s political coming of age and establishes 

content and structure of the present debate. It is base

an ethical imperative of equity within and between ge

erations and implies sustaining the natural life-supp

systems on the planet, while extending to all the oppor

nity to improve their quality of life (Hediger, 2000). Fun

damentally, sustainable development addresses th

major concerns:

1. the need to arrest environmental degradation and

ological imbalance,

2. the need to avoid impoverishment of future gene

tions, and

3. the need for equity in the quality of life amon

present-day populations (Redclift, 1987).

The first official recognition of sustainable developme

in Ireland was in the 1990 Environment Action Pro

gramme (DoE, 1990). The aim of this programme was

provide a comprehensive and systematic framework 

environmental protection in Ireland. In 1992, sustainab

development was included in the EPA Act as a guidi

principle for the agency’s operation (Scannell, 1995

The National Development Plan (NDP), 1994–199

sought as a fundamental strategic consideration, the i

gration of environmental and economic objectives in t

interests of sustainable development (Stationery Offi

1993). The environmental profile of the NDP was inco

porated into the agreed Community Support Framew

for Ireland (CSF), 1994–1999, which identifies as a k

issue the need to reduce the pollution and destruction

environmental media (Honohan, 1997). The Irish Go

ernment, in its policy agreement for a ‘Government 

Renewal’ (Stationery Office, 1994), committed itself t

the preparation of a national sustainable developm

strategy. The report, published in 1997, represented 

first attempt to draw together a comprehensive and in

grated national agenda for sustainable developm

(DoE, 1997).

A 1998 report by An Taisce, an environmental NGO

considers that sustainable development rests on two b

considerations. First, development must not deplete 

resource base. This is particularly crucial in Ireland b

cause international trade depends on our ‘green ima
2
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and both tourism and the food industries are subject t

quality environment (Layde, 1998). Second, econom

growth must find a balance and harmony with enviro

mental protection. This involves using resources more 

ficiently, and with less impact on the environment. 

Ireland’s overall agenda for sustainable developme

should take account of these considerations. Sustaina

development affects all areas of policy and action, n

just the more pressing environmental issues. A system

ic and comprehensive approach is required. The Report of

the Joint Committee on Sustainable Development (1997)

concluded that sustainable development policies will, 

the case of Ireland, lead to sustainable competitive adv

tage in industries such as food production and touris

where a green image can enhance job creation (J

Committee on Sustainable Development, 1997).

1.3 Land-use planning and human set-
tlements – understanding the prob-
lems

Global human population growth presents compelling

challenges for today’s planning professionals. Throug

out most of human history, the growth of population, de

radation of resources, restructuring of societies, and 

development of new technologies have usually been

slow as to be imperceptible during an individual lifespa

(Meadows and Randers, 1992). However, in the past t

centuries the global economy has shown exponen

growth, transforming the character of the planet and 

pecially of human life (Mebratu, 1998). A European cit

of 1 million inhabitants consumes on average 11,500 t

fossil fuels, 320,000 t of water and 2000 t of food per d

(EEA, 1995). Sustainable development is an inter-gen

ation concept but, by 2025, a generation ahead, the wo

population will grow by over 2.5 billion people (see Fig

1.1); 80% of this growth is expected to occur in urban a

eas (Varis and Somlyódy, 1997).

The world’s landscapes must provide an adequate qua

of life for a rapidly growing and increasingly demandin

human population. As urban settlements expand and

source demands and waste outputs exacerbate press

on the natural environment, the ‘ecological footprint’ o

cities is rapidly extending (Wackernagel and Ree

1996a,b). As population growth will be virtually synony
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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 points to the way in

which settlements function as nodes in a global ‘hyp

grid’ – networks of motorways and airports for transpo

of people and goods, and networks of satellites for mo

ment of information and capital. The scale of global u

banisation requires a radical modification of plannin

policies on behalf of the natural environment. Bind

(1998) stated that over the decades, urban settlem

have formed complex relationships with their enviro

ment, involving dependency, transformation and neg

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”.
3

-

ts

International policy agreements have undoubtedly add

to the sustainability dilemma for planners. The Bruntlan

report, Our Common Future, made specific mention of

the problems of cities and emphasised that environmen

problems can no longer be considered in isolation fro

economic development (Bruntland Commission, 1987

In 1991, DG XI of the European Commission publishe

a Green Paper on the Urban Environment which de-

scribed an initiative for a European city which would b

sustainable in environmental and socio–economic term

reducing the need to travel and maintaining the viabil

of city enterprises (CEC, 1991). The Fifth Environment

Action Programme Towards Sustainability (1993–2000)

also stressed the role of local authorities (LAs) in 

number of key areas including spatial planning, econo

ic development, infrastructure development, industr

pollution, waste management and transport (CE

1997b). It represented a definite illustration of the mo

towards integration, calling for priority to be given to, in-

ter alia, sustainable management of natural resources,

tegrated pollution control and prevention of wast

reduction in the consumption of non-renewable energ

measures to improve environmental quality in urban a

as and improved public health and safety. As one of 

objectives, Chapter 7 of Agenda 21 (endorsed 

UNCED, Rio de Janeiro in 1992) sought the integratio

of sustainable development concerns into human set

ment planning and management. The discussion on s
Figure 1.1. Rural and urban population by continent.
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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 standa

of living on the carrying capacity of nature, while seekin

to achieve social justice, sustainable economies and e

ronmental sustainability. The term ‘sustainable citie

and ‘sustainable human settlements’ were much in e

dence at the UN Conference on Human Settleme

(Habitat II or the City Summit) held in Istanbul in 1996

Habitat II attracted unprecedented local government 

tention and Ireland was one of the 200 countries rep

sented at the conference. Habitat II adopted a worldw

plan of action, the ‘Programme for Habitat’, and a state-

ment on human settlements known as the ‘Istanbul Dec-

laration’ (Bindé, 1997). All government delegate

appeared to support the idea of sustainable human se

ments or sustainable urban development. However, 

cording to Satterthwaite (1997), this apparent unanim

was misleading because there was no clear, agreed 

nition as to what the terms ‘sustainable cities’ and ‘su

tainable human settlements’ mean, in the sense th

settlement is not only the buildings within an urban are

but its travel hinterland, social identity, economic are

and physical hinterland. Defining the urban environme

is equally difficult. According to a 1990 report from th

Organisation for Economic Co-operation and Develo

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 countrie

suggest that no single strategy, however sustainable, 

apply equally in all countries (Alberti and Susskind

1996). From the perspective of average levels of resou

use, waste generation and production of greenhouse 

es, most cities in the developing countries have mu
4
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lower levels than cities in the developed countrie

(Boyden, 1992). However, from the perspective of env

ronmental health, cities in the developed countries p

form better than cities in the developing countries, 

proven by the much lower levels of environmental ha

ards resulting in illness and injury (World Health Organ

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

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

resource consumption, have an ecological footprint s

times greater than the developing countries (Meg

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-

plications for 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. legislation, especially Directives on environmental

matters;

2. policy, on matters with a spatial dimension such as the

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 has had a direct 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 is reflected 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

2. Europe 2000+: a report that presented the findings

the transnational studies together with policy optio

(CEC, 1994).
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The sustainable development paradigm is not only be-

coming a major factor for the formulation and implemen-

tation of planning policy, but also for the instruments and

procedures of planning. In some countries, such as Den-

mark, the UK and Ireland, environmental assessment has

been introduced as an amendment or an addition to spa-

tial planning law. Environmental Assessment as a plan-

ning tool will be considered in greater depth in Section

1.8.2.

Continuing urban problems, such as infrastructural defi-

ciencies, unemployment, management of natural resourc-

es and poor quality of life, have been linked to poor

spatial planning (Cohesion Report, 1996). Some attempts

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-

hesion Funds is the tendency to encourage some Member

States to pursue fund-driven developments 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 a clear relationship between the spatial planning

system and EU funding programmes is Ireland, where

Objective 1 funding has played a part in the decision to

prepare a national spatial planning framework. The Na-

tional Development Plan (1994–1999) covers the sa

funding period as the Structural Fund programme. In a

dition, the establishment of eight regional authorities 

Ireland partly arises from the requirement for the revie

of structural fund spending. The regional authorities ha

been asked by central Government to prepare strategi

gional plans for the next round of EU funding. The ta

will bring into focus the potential role of the regional au

thorities in the regional planning process, as distinct fro

the implementation of centrally determined polic

(Layde, 1998). In the post-1999 period, the Europe

Spatial Development Perspective (ESDP) is planning

integrate spatial planning criteria into any future funds 

location process. The main principles of the ESDP are

achieve sustainable and balanced development of EU

ritory so that spatial planning and development can co

tribute to the goal of environmental and socio–econom

cohesion.
5
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The main political aims are:

1. a more balanced and polycentric system of cities a

a new urban–rural relationship,

2. parity of access to infrastructure and knowledge, a

3. prudent management and development of natural a

cultural heritage.

These aims are echoed in the Irish NDPs, particularly 

most recent NDP 2000–2006, and these are addresse

Section 1.5.1.

1.5 Spatial planning in Ireland – a review
of legislation

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 sin

the enactment of the Town and Regional Planning A

1934, and the Town and Regional Planning (Amen

ment) Act, 1939. It was not until the passing of the Loc

Government (Planning and Development) Act, 1963, th

a comprehensive scheme of planning control was est

lished. LAs are required, under Section 19 (3) of the A

to indicate objectives in their development plans for the

own proposed developments. Development is defin

under section 3(1) of the 1963 Act as:

“ the carrying out of any works, on, in or under land or the

making of any material change in the use of any struc-

tures or other land”.

The 1963 Act obliged each LA to prepare a developme

plan in not more than 3 years. With the exception of ‘e

empted developments’, permission was now necess

for every form of development. However, this new legi

lation had a major defect (Hogan and Morgan, 1986). T

designated power vested in the Minister for Local Go

ernment was capable of being exercised in accorda

with local and political pressures. The Local Governme

(Planning and Development) Act 1976 sought to reme

this problem. The appellate functions of the Ministe

were transferred to a body, a Planning Appeals Boa

(An Bord Pleanála). The Local Government (Plannin
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and Development) Act, 1983, establishes the procedure

governing the appointment of the chairman and members

of An Bord Pleanála. The 1983 Act aims to increase 

impartiality of the Bord and reduce political interferenc

(Keane, 1982). The planning authority is bound by term

of the development plan and the manager cannot gra

permission that materially contravenes the developm

plan. Only An Bord Pleanála can grant a permission t

materially contravenes the development plan and Sec

39(g) of the 1976 Act allows a planning authority to m

terially contravene the development plan in certain sp

ified circumstances.

LAs are responsible for the control of land use in th

functional areas and they have a wide range of functio

relating to sewage, water supplies, waste disposal and

suppression of statutory nuisances. They have powe

grant or refuse planning permission under the Local Go

ernment (Planning and Development) Act, 1963, the L

cal Government (Water Pollution) Act, 1977, and the A

Pollution Act, 1987.

The Local Government (Planning and Developmen

Acts 1963–1998 confer planning authorities with th

power to include in their development plans objectiv

for the preservation of buildings of artistic, architectur

or historical interest. The preservation of architectu

heritage is an important planning consideration and th

may be considered by the planning authority in judging

planning application, even in respect of a building that

not specifically identified in the plan for preservation

Legal protection for buildings of architectural interest 

also contained in the National Monuments Act 1930 a

1994. However, in a 1996 report, the Working Group 

Strengthening the Protection of the Architectural Her

age called for drastic changes to the legislation govern

the protection of listed buildings (Simons, 1996). In Ma

1998, the report Strengthening the Protection of the Ar-

chitectural Heritage was jointly launched by the Minister

for Arts, Heritage and the Gaeltacht and the Minister 

the Environment (Stationery Office, 1999). From 199

onwards, it is intended to provide £5 million (€6.35 mil-

lion)/annum between grant-aid for protected buildin

and the employment of appropriate conservation expe

Defects in the previous system include the fact that pla

ning authorities could choose not to include objectiv
6
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for the preservation of listed buildings in their develop

ment plans, and the inability of planning authorities 

prevent the destruction of listed buildings by owners wh

fail to maintain their property (Grist, 1998).

1.5.1 Urban development in Ireland

According to McDonald (1994), what has happened 

Ireland is not so much urbanisation as a seemingly rele

less process of sub-urbanisation, expressed as vast 

density housing estates on the periphery of cities a

towns, or even more significantly as a ‘bungalow blitz’ i

the countryside. For example, in the mid-1920s, Dublin

inner city housed 250,000 people, two-thirds of the to

for the entire city. However, over the last 30 years, it h

been reduced to 73,000. Recent trends towards less in

sive urban development have increased the use of priv

transport which in turn leads to increased energy usa

emissions of air pollutants and reduced effectiveness

public transport infrastructure (DoE, 1997). Conseque

ly, agricultural land surrounding cities and towns, an

green spaces within them, are coming under increas

pressure. Although ‘sustainable development’ is the bu

zword for the 21st Century, there is little evidence th

national governments have fully come to terms with wh

it entails in an urban context. In Ireland, existing town

and cities expanded in relation to population growth a

in this process of urban growth, new settlements and n

towns were the exception rather than the rule. Few of I

land’s towns or villages were established in this centu

with the main exceptions being:

1. the villages established by Bord na Móna for peat 

dustry workers, for example, Rochfortbridge;

2. Shannon, a town planned for 25,000 people adjac

to Shannon International Airport, Shannon Industri

Estate and the Customs Free Zone;

3. ‘new towns’ to accommodate the expected growth

the Dublin agglomeration from the 1960s onward

(Bannon and O’Neill, 1991). 

In addition to the aggregate urban population (those in 

ban clusters of 1500 or more), many Irish people reside

smaller settlements as well as in the open countrysi

from where they commute to urban centres for wo

(Bannon, 1983). The DoE report Sustainable Develop-

ment – Strategy for Ireland (1997) states that priority is
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to be aimed at promoting higher residential densities in

proximity to town centres and public transport modes, in

consultation with LAs, architectural and planning profes-

sions and the house-building industry (DoE, 1997).

In April 1998, a consultants’ report concluded that Iris

residential densities are low by comparison to those

mainland Europe and that most residential developme

in the past 20 years were in the form of back-to-back 

tached or semi-detached dwellings (Peter Bacon and 

sociates, 1999). The report recommended that 

Minister for the Environment and Local Governmen

should, by the powers vested in him under Section 7

the Planning and Development Act 1982, direct planni

and development issues as he considers necessary, i

der to adopt a more proactive approach towards incre

ing the density of developments, which would ultimate

contribute to the principles of sustainable developme

(MacCabe, 2000). With renewed emphasis on high-d

sity housing in Ireland, green spaces within legally d

fined areas are falling under increasing pressure. 

illustrated in Fig. 1.2, Limerick and Cork have the high

est percentage of green space, with 20% and 15%, res

tively (EPA, 2000). Boundary issues, access 

countryside and amenities, as well as housing dens

differ between and within settlements and affect the s

nificance of the relative amount of green space. This

discussed further in Section 1.6.
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The inclusion of housing in the NDP 2000–2006 for th

first time reflects national government commitment 

address the issue of infrastructural deficit in the size 

national housing stock in relation to expanding housi

requirements and growing population size (NRA, 2000

The introduction of the Planning and Development B

1999 was aimed at revising and extending the Local Go

ernment (Planning and Development) Acts 1963–19

by updating and modernising planning legislation. Th

proposed legislation deals with the provision of social 

affordable housing, including the provision that up 

20% of all land to be developed can be transferred to 

LA for its housing requirements, and that this is to b

transferred at a market price value that the lands wo

have obtained prior to rezoning for residential purpos

(Oakes, 2000). 

1.5.2 Road developments and planning

A county or urban district council or a borough corpor

tion, each of which is a road authority, has the power

acquire land to make new roads, and may declare a r

a public road if they are satisfied that it is of general pu

lic utility (Roche, 1982). Under Section 4 of the Road

Act 1993, LAs are exempt from obtaining planning pe

mission for the construction or maintenance of any roa

The National Roads Authority (NRA) was formally es

tablished as an independent statutory body under 
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Figure 1.2. Green space in selected Irish cities and towns.



R. Moles et al., 2000–LS–4.3–M1

t

et

e-

n

ls

y

 o

po

nd

t-

ds

cal

l-

ed

n-

w

Re

d

tal

ist

ny

he

ad

the

es

ty.

A

the

ve

n-

a

y

ou

-

en

he

d

ou

ea

ies

es

ct

ro-

ed

is

e

 II

ire

P

 in-

ad

nd

g

nt

.

a-

 re-

the

ith

he

a-

tu-

es

nd,

ion

p-

er

in-

d

on

d

ter

se

en-

v-

eg-

he

the

he

the

ay

ce

of
Roads Act, 1993, with effect from 1 January 1994. The

Authority’s primary responsibility, under the Roads Ac

1993, is to secure the provision of a safe and efficient n

work of national roads. Consequently, it has overall r

sponsibility for planning and supervision of constructio

and maintenance works on these roads. The NRA is a

exempt from obtaining planning permission for an

works carried out on the construction or maintenance

a national road. Roads are the primary means of trans

in Ireland, accounting for 96% of passenger traffic a

90% of freight transport. The national primary road ne

work has an overall length of 2749 km, secondary roa

have a total length of 2694 km, and regional and lo

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

though demand for road space is always likely to exce

capacity, there is growing interest in shifting from the i

ertia of addressing transport problems by building ne

roads and increasing the use of cars (Ravetz, 2000; O’

gan and Moles, 1997). However, Section 50 of the Roa

Act obliges a road authority to prepare an Environmen

Impact Statement (EIS) of any road development cons

ing of the construction of a motorway or busway and a

prescribed type of road development consisting of t

construction or improvement of a proposed public ro

(Scannell, 1995). Section 22 of the Roads Act obliges 

NRA to make recommendations to planning authoriti

with regards to the development plan of that authori

When either improving or constructing a road, the NR

must consider the characteristics of the area in which 

road is to be situated and the effects that the road de

opment will have on the environment of the area co

cerned (Maguire et al., 1999). The NRA has developed 

strong working relationship with LAs and generall

avails of their services to design projects and to carry 

road construction and maintenance works (http://

www.nra.ie). The situation reflects the statutory obliga

tion on the Authority to have these functions undertak

as far as possible on its behalf by the relevant LA. T

Authority may, however, become directly involve

where it considers that this would be more advantage

for convenience, expediency, effectiveness or cost r

sons. The obligation of the Roads Act on road authorit

to prepare EISs for certain road developments provid

that the European Communities (Environmental Impa

Assessment – EIA) Regulations 1989 do not apply to p

posed road developments for which an EIS is requir
8
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under the Act. Under the 1989 Regulations, an EIA 

mandatory for projects listed in Annex I, including th

construction of motorways and express roads. Annex

projects are subject to EIAs when member states requ

the construction of roads (Galligan, 1996). The ND

2000–2006 must, as part of the objective to develop an

tegrated transport programme, improve internal ro

transport infrastructure between and within regions a

contribute to sustainable transport policies, facilitatin

continued economic growth and regional developme

while ensuring a high level of environmental protection

1.5.3 Wastewater and solid waste management

County councils and borough corporations are the prim

ry agencies concerned with the management of water

sources for all purposes. They are responsible for 

licensing of industrial and other discharges to water, w

the more complex activities now being licensed by t

EPA. They are also responsible for the preparation of w

ter quality management plans for river catchments, es

aries and other water bodies. Most major water servic

schemes are now co-financed by the EU Cohesion Fu

which is administered on a project basis (Reorganisat

Commission, 1996). 

Ireland is relatively fortunate in having an abundant su

ply of water resources. However, regular surveys of riv

quality carried out since the 1970s indicate a steady 

crease in the number of slightly to moderately pollute

rivers, mainly as a result of the increased intensificati

of agriculture (McClean, 1998). Eutrophication of inlan

waters is now widespread, and the most recent wa

quality review noted a continuing deterioration. For the

reasons it is perhaps Ireland’s most serious environm

tal pollution problem (EPA, 2000). Dealing with it will

require the effective implementation of the Local Go

ernment (Water Quality Standards for Phosphorus) R

ulations 1998, with significant reductions needed in t

major sources of phosphorus noted above. Article 4 of 

Regulations provides that a local authority shall take t

necessary steps in discharge of its functions under 

1977 Act, and that the EPA shall take such steps as m

be appropriate under the 1992 Act to ensure complian

with the water quality standards described in Article 3 

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 effect

waste management strategy was reflected in a low le

of environmental awareness and was also a consequ

of a low population density, in contrast to The Nethe

lands, for example, where waste management strate

have been developing since the 1970s and the level of

vironmental awareness (and population density) is one

the highest in the world (Colleran, 1994). LAs, under A

ticle 4(1) of the EC (Toxic and Dangerous) Waste Reg

lations, 1982, are required to develop plans indicati

suitable disposal sites for toxic and dangerous was

Sites should be suitable for the 27 different kinds of wa

identified within the EC Directive 78/319/EEC on toxi

and dangerous wastes. However, the EPA Act 19

transferred many of these functions to the EPA, which

now responsible for the licensing and regulation of 

significant waste disposal activities, including landfills

and the preparation and periodic updating of a natio

hazardous waste plan for implementation by other bo

ies.

1.6 The Irish National Spatial Strategy

In order to meet the elements of the Government’s R

gional Development Policy and to achieve balanced a

sustainable regional development, the Government 

mandated the Department of the Environment and Lo

Government (DoE) to prepare a National Spatial Strate

(NSS), which will provide a detailed blueprint for long

term spatial development in Ireland. Essentially the N

will (National Spatial Strategy, 2000):

(a) identify broad spatial development patterns for are

and set down policies in relation to the location 

new residential developments, industrial develo

ment, rural developments, tourism and heritage, an

(b) develop and present a dynamic conception of the Ir

urban system, together with its links to rural area

which recognises the interdependent relationship 

tween environment, economy and society.

The NSS will draw upon the ESDP, published in Ma

1999, and will integrate the European policy objective

including:
9
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(a) economic and social cohesion;

(b) conservation of natural resources and cultural he

age;

(c) more balanced competitiveness of the European te

tory;

(d) polycentric spatial development and a new urban–

ral relationship;

(e) parity of access to infrastructure and knowledge.

In its attempt to define and describe the dynamics a

systems of cities and towns, the DoE report The Irish Ur-

ban System and its Dynamics, published in December

2000, explores the economic and social functions of 

ban settlements of different sizes. It also attempts to 

fine the urban fields of cities and towns with a populatio

in excess of 5000 in terms of employment, retailing, ed

cation, health, cultural, social and public administratio

In relation to the distribution and hierarchy of urban se

tlements, the report concludes that Dublin is the und

puted dominant urban centre in the country. Irelan

therefore, has an urban structure with a strong prim

city with almost two-thirds of the national population re

siding there. There is a good size distribution of urb

centres with a population less than 40,000. These cen

are geographically spread throughout the country, with

bias towards the East and South-East for larger tow

Urban centres in these regions are also relatively well 

veloped and show a notably higher density than in oth

parts of the country. The urban structure of Northern Ir

land is characterised by a greater density of centres 

larger urban settlements than the Republic. The distrib

tion of urban centres is influenced by topography, whi

the road network reflects the distribution of urban ce

tres. The DoE report on Irish Rural Structures and

Gaeltacht Areas aims to develop a typology of rural area

in Ireland and their main characteristics, using dem

graphic, economic and geographical data. The report a

examines trends within rural areas, the urban and rural

lationship, and the role of infrastructure in rural area pe

formance. In examining the relationship between urb

and rural areas, the aim was to systematically estab

the extent to which economic performance differs a

cording to the location of rural areas. There is eviden

‘on the ground’ that recent economic activity is related 
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the quality of infrastructure. Some of the main conclu-

sions include that rural areas situated ‘far away’ from

major urban centre recorded significantly lower emplo

ment rates than those situated ‘close’ to large urban c

tres. The size of the rural area was significant 

determining the level of economic performance. Sm

rural areas performed significantly worse, regardless

whether they were close to or far away from a city, th

medium and large sized rural areas. The locations

ports, airports, telecoms and third-level institutions, f

example, help to explain the concentration of much ec

nomic activity in urban areas. In relation to parity of a

cess to infrastructure, areas that are predominantly ru

in character may have a relatively high level of transp

infrastructure by virtue of their location with respect t

Dublin. The study also shows that where exactly a per

lives within a largely rural area is critical in determinin

whether that person has above- or below-average ac

to transport infrastructure. Rural areas close to natio

roads perform better than rural areas away from natio

roads. The report also reveals that rural areas that 

close to national roads will generally also be close to 

ban centres and that economic spillover from urban c

tres is channelled out to rural areas along the route

major roads.

In terms of future settlement planning, the DoE Paper

on Rural and Urban Roles attempts to gain a clearer un

derstanding of the close relationship between ‘urban’ a

‘rural’. In relation to rural house-building patterns, th

trends show that all rural areas show markedly increa

levels of residential development. The proportion of rur

housing completions as a fraction of all completions ris

as one moves further from the main urban areas. Cav

Longford, Monaghan, Offaly, Roscommon, Limeric

and Tipperary (SR) have been showing an increased p

portion of rural to total house building. Donegal, Galwa

Laois, Leitrim, Sligo, Westmeath, Cork, Tipperary (NR

and Waterford have shown a decreased proportiona

but an aggregate increase in rural house building. Mea

Kildare and Wicklow all indicate a large increase in rur

house building. The applications for rural housing 

counties Mayo, Sligo, Kerry and Wexford consistent

outperform the total number of applications for individu

al houses. It is becoming increasingly evident that t

level of rural housing completions in Ireland is presenti
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profound challenges in terms of arriving at a settleme

structure that is sustainable. Chapter 14 of the Irish 

tional sustainable development strategy recognises t

efficiency in the use of transport, energy and natural 

sources may be encouraged through the careful loca

of residential, commercial and industrial developmen

and it controls the shape, structure and size of set

ments. New developments must be accommodated in

environmentally sustainable way. In terms of new hou

ing developments, the policy imperatives for the strate

are clear. Unless housing development in rural area

associated with the needs of the rural community in oc

pational or similar terms, then the energy needs, lan

scape, transportation and environmental impacts 

dispersed settlement patterns render these contrary to

principle of sustainable development. The strategy a

refers to the powers of the planning authorities to dist

guish between persons in terms of a decision to gr

planning permission for a rural house (DoE, 1997). T

publication Ensuring the Future – A Strategy for Rura

Development in Ireland stated that a key aim of Govern-

ment policy is to maintain the rural population, not exclu-

sively in terms of numbers but also in terms of balanced

spatial distribution (Dept. of Agriculture & Food, 1999). 

The issue of social infrastructure is addressed in the NSS

Study No. 15, with particular reference to Education,

Medical and General Social Services, including Social

Support (Child Care Facilities), Security and Safety

(Gardaí, Fire Services, Court Services), Cultural a

Recreational Facilities (Library, Theatres, Museum

Arts Centres, Cinemas). Demand for education plac

has dropped between 1996 and 2000, and this deman

expected to either stabilise or increase between now 

2011. Early and unqualified school leaving is concentr

ed in areas of social exclusion mainly in larger urban 

eas. Investment in third-level education has increas

substantially over the years. This is reflected in high

participation rates of the Age Specific Cohort, which h

increased from 20% in 1980 to 43% in 1998. Of the 

State-aided institutions, 25 are located in the South a

East region, with the remaining eight located in the Bo

der, Midlands and West (BMW) region. Fourteen of th

institutions in the South and East region are located

Dublin. In terms of migration patterns, 46.6% of studen

from the BMW region migrate to the South and Eas
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while only 7.3% of students from the South and East mi-

grate to the BMW region. In terms 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 institutions 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 hospitals within the Dublin region. The distribution

of specialist medical services should be reviewed as part

of regional development policy and should have regard to

imbalance in the distribution of private hospitals/clinics,

which are less controlled by policy instruments. In rela-

tion to social infrastructure, a structured approach to in-

vestment is needed to support the sustainable

development strategy.

1.6.1 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. A

cording to Van der Kamp (1996), the Plans meet many

the textbook criteria of planning strategies, not exclusiv

ly in terms of physical planning but also in terms of ec

nomic and social development. The first NDP (1989

1993) included proposals on roads, airports, sanit

service projects, waste disposal facilities and touris

amenities. The second NDP (1993–1999) outlined ar

where action is needed to strengthen the productive 

pacity of the economy. The Plan was built on the succ

of the Community Support Framework (CSF) 1989

1993, and target objectives included the developmen

the growth potential of the economy in agriculture, indu

try, forestry and tourism. Impetus was placed on infr

structural investment in order to improve the capacity a

competitiveness of the economy (Stationery Offic

1993). The latest NDP (2000–2006) follows the same o

jectives of achieving sustainable economic growth b
11
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also sets out coherent development strategies in the 

areas of infrastructural development, education and tra

ing, the productive sector and the promotion of social i

clusion (Stationery Office, 1999). Key nationa

objectives underpinning the latest NDP include:

1. continuing sustainable national economic and e

ployment growth,

2. consolidating and improving Ireland’s internationa

competitiveness,

3. fostering balanced regional development, and

4. promoting social inclusion.

A key aim of the Government’s Regional Developme

Policy is to accommodate the development of existi

Gateways such as Dublin (national Gateway) and Lim

ick, Cork, Galway and Waterford (regional Gateways). 

fundamental policy consideration is the development o

limited number of strategically placed centres that a

currently (2001) displaying characteristics to:

1. achieve strong and sustainable economic growth dr

en by the interplay between location and market for

es, and

2. promote such growth within their zones of influenc

The NDP 2000–2006, as a fundamental considerati

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

zones”.

This does not mean that development will be confined

these locations and their immediate hinterlands. T

Gateway approach will accommodate the creation o

critical mass to spur growth in the designated areas an

their wider zones of influence. At present, the Gover

ment endorses the view of the Economic and Social R

search Institute (ESRI) that the designation of 

secondary tier of Gateways demands further in-dep

study in the context of developing an NSS for Ireland 

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 ‘hab

fragmentation’ (Wilcox and Murphy, 1985) and has in

creased dramatically over the last century (Groom a

Schumaker, 1993). Increasingly, planners are becom

involved in projects aimed at conserving or enhancing 

odiversity by proposing design solutions and land co

version scenarios that produce desirable ecologi

consequences and a more ‘sustainable landscape’ (Fo

an and Collinge, 1996). A conceptual consensus is rap

ly emerging that future landscapes be spatially structu

by a ‘patch and corridor’ spatial concept, which includ

corridors and stepping stones to connect isolated patc

and thus help to counter the effects of fragmentation (F

man and Gordon, 1986). The attempt to recreate this

perience at the settlement level represented the origin

the ‘parkway’, ‘open space system’ and ‘greenway’ co

cepts (Turner, 1992). To preserve existing open space

forts should be made to preserve the non-c

characteristics of new settlements. This can be achie

by creating open space corridors between urban deve

ing zones (Antrop, 2000). In the 1940s, Dublin expe

mented with the concepts of greenbelts and satel

towns; however, nothing substantial came from the p

posals. These proposals for ‘new towns’ were based

the findings of the Myles Wright Advisory Report 1967

which predicted that the population of Dublin would ris

by about 300,000 between 1961 and 1985 and that 8

ha of additional development land would be needed 

major urban developments in metropolitan Dublin up 

1985 (Myles Wright and Partners, 1967). The 1972 a

1983 County Development Plans introduced the idea

simultaneously developing three ‘western towns’ 

‘town units’ that, between, them would accommoda

336,000 people, Blanchardstown (100,000), Clondalk

Lucan (100,000), and Tallaght (136,000). The major co

straint on development was the availability of sanita
12
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services, and the construction and completion of a sew

for Blanchardstown was not expected until 1983 (Dubl

County Council (1967–1991)). According to Bannon an

O’Neill (1991), the Myles Wright report envisaged clea

and pristine green belts surrounding each of the ‘west

towns’. Instead, they developed as a jumble due to rez

ing and material contraventions of the developme

plans. Estates such as Bawnogue in Clondalkin ha

small identifiable green spaces of high amenity value a

accessible to all residents. However, most estates in 

town unit lack proper planning and landscaping and a

surrounded by areas of ‘green desert’ which do little 

improve amenities and serve only to isolate individual e

tates. The same too can be said for Blanchardsto

where low-density housing estates are surrounded 

large areas of vast open land. These ‘green deserts’

often bisected by road developments, which even furth

reduces their amenity value. Figure 1.3 gives an indic

tion of the extent and impact of urbanisation in Dubli

Between 1956 and 1998, the area of residential urban f

ric has almost doubled, while the area used for road inf

structure has increased by a factor of 10. Forests 

agricultural areas during that time have been reduced

15%.

Despite the many shortcomings associated with the 

velopment of these satellite towns, the authors made s

eral recommendations for future planning, including th

following.

1. Special development legislation to assist with the a

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 

Waterford. There is no significant local authorit

presence or dedicated planning team. Were th

towns to achieve the population of 100,000 or mor

as set out in the Draft Development Plan Review, th

would be larger than many counties in Ireland, inclu

ing Clare and Kilkenny. Yet none of these towns ex

in political terms as they have no local authority de

icated to their development.

3. A Conservation Policy, which in the face of large

scale developments could build upon the resources

the three new towns, having regard for everything
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natural amenities, parks, trees, hedgerows and the

heritage of villages and small settlements.

4. A Statutory Regional Plan to tackle the issue of phas-

ing. This may have provided a framework to limit de-

velopment on the ‘greenbelts’, restrain materi

conventions and consolidate development.

5. A Regional Transport Plan, which in the case of t

three ‘new towns’ would develop an integrated po

cy, having due regard to the needs of residents, for

of public transport required and means of securing 

vestment in transport infrastructure.

Given the scale of growth around Dublin, the Minister f

the Environment, Mr Noel Dempsey, proposed the dev

opment of Strategic Planning Guidelines to assess h

best to pursue sustainable development in the Gre

Dublin areas. A process of updating and consolidati

existing planning laws is currently (2001) under way, 

addition to a complete review of planning legislatio

This aims of this review are (Dempsey, 1998):

1. to ensure the planned and orderly development of

areas;
13
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2. to facilitate maximum participation in the plannin

process;

3. to ensure that the principle of sustainable develo

ment is at the centre of the planning process.

When the process is complete, the Minister plans to h

a national convention to debate any issues that arise

of the process, to accord with the principles of public pa

ticipation as enunciated in Agenda 21.

1.8 Settlement size and sustainable
development

An examination of the social, economic, political, and e

ological processes involved in urban growth will be r

quired in order for cities to move towards a mor

sustainable pathway. As cited in the EC Expert Group 

the Environment report (1998):

“ the sustainability agenda places new emphasis on the

interrelationships between the physical environment and

the human and economic systems, acknowledging that

there is a capacity beyond which the environment cannot

sustain these activity levels”.
Figure 1.3. Urbanisation in Dublin – land-use changes 1956–1998.
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In reality, viewing the locality as a place entails a concep-

tual shift to a set of processes and governance structures

that operate at sub-national spatial scales, and it is this

concept of locality – as a node within multiple network

– that needs to be considered in moving towards sust

able development (National Science Foundation, 2000

While the intensity and implications of ‘internationalis

ing’ processes remain open to debate, it is evident t

modern economic, social, cultural, and ecological pro

lems all have global dimensions, in that developme

occurring in one locality will tend to have implication

for other places. Integration of the world economy in th

way has been referred to as ‘global localisation’. Benn

(1997) claimed that such changes ensure that:

1. a change in one part of the economic system diffu

to affect every area extremely quickly;

2. the scope for ‘protectionism’ or the existence of ‘n

tional’ or ‘local’ markets by government and admin

istrative process is diminishing;

3. there is a growing need for local conditions (includin

administrative systems) to be orientated towards

greater economic emphasis that can ensure contin

economic growth; and

4. there is intense downward pressure on unit costs 

profitability of industry, which has also to be reflecte

in the burdens placed by public administration o

business and people if their economies are to co

pete.

The spatial dimension of environmental sustainabili

and sustainable development has been largely negle

by environmental and ecological economists alike (Co

tanza and Patten, 1995). A major element of the sust

ability debate focuses on whether settlements can

made sustainable. It has been established that a m

strategic factor determining sustainability is urban form

i.e. the shape, size and density of settlement patte

(Breheny and Rockwood, 1993). Roseland (1997) arg

that practitioners or planners who turn to the sustaina

development paradigm for direction have found much 

spiration but little guidance. Efforts have been made

define the concept of ‘sustainable settlement’ and the 

minology includes everything from ‘neo-traditional tow

planning’ and ‘pedestrian pockets’ to ‘reurbanisation
14
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‘post-industrial suburbs’ and ‘sustainable cities’. He (op.

cit.) also states that, despite the array of jargon, ‘susta

able settlements’ or ‘eco-cities’ represent an ethical go

and a direction for community planning and developme

– not simply a marketing slogan. The outcome of mu

research into settlement planning has been an advoc

of the high density, mixed-use settlement common

known as the ‘compact city’ and this form has increasin

ly been translated into land-use policy in England a

across the rest of Europe (Williams, 1999c). A key a

sumption here is that such changes in the urban fab

would reduce the need to travel long distances while s

porting an extensive and viable public transport syste

encouraging people to travel less by private transpo

thus reducing energy consumption (Haughton, 1997). U

ban transport infrastructures are the most important ca

of the ecological fragmentation of landscapes (Antro

2000).

The term ‘settlement size’ is as equally ill defined as su

tainable development, because there is no absolute d

nition that is satisfactory in all cases. What constitutes

‘settlement’ varies between nations, with smaller thres

olds in countries of smaller size. It can also vary acco

ing to the settlement context of an area since, in ma

cases, a small town close to a large conurbation will fun

tionally be part of the city, whereas a similar sized tow

in a largely rural area may well be a small market tow

(Haughton and Hunter, 1994). In other words, settleme

units are linked to the ‘micro-scale’ of their internal struc

ture and the ‘macro-scale’ of the urban and regional co

text. In a UK study (Breheny and Rockwood, 1993),

new settlement is defined as:

“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

the total size of settlement, measured in terms of popu

tion or dwellings”.

It is becoming increasingly evident that human settl

ments are an intrinsic component of nature in that th

actions affect both the biotic and abiotic environmen

and that they in turn are affected by everything th

shapes those environments. They are complex system

inter-related and inter-connected human needs and ac

ities. Settlements should be viewed as dynamic and co
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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 materials and managing the increased outputs such as

waste and air pollutants. Newman (1999) defined the

goal of sustainability in a settlement as a reduction in the

use of natural resources and production of waste while si-

multaneously improving its livability, so that it will avoid

compromising the natural capacities of the local, 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 pro

esses of converting resources into useful products 

waste are based on the laws of thermodynamics, wh

show that anything that comes into a biological syste

must pass through and that the amount of waste is, th

fore, dependent on the amount of resources required.

The metabolism approach to resource management is

derstood by scientists but not by economists and pol

makers, who see only ‘open cycles’ whenever hum

technology is applied to nature. This approach has b

developed over the past 30 years but has rarely, if e

been used in policy development for city planning (G

ardet, 1992).

This principle is echoed in industrial ecology, which 

essentially a biological concept applied to industri

structures. A natural ecosystem produces no wastes

cause the wastes that are generated by a species are

as inputs by others in the same system. The underly

idea in industrial ecosystems is to assimilate natural e
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systems and evolve so that reduced energy and mate

inputs from the natural environment are needed to op

ate the system, and smaller amounts of waste are re

posited into the natural environment (Pento, 1999). 

many cases, an environmental ‘bad’ can be exported fr

one medium to another or from one stage in a produc

life cycle to another, e.g. from landfills to de-inking

sludges in the case of paper life cycles and paper re

cling (Korhonen, 2000). Industrial ecology is regarded b

many as a powerful analytical framework capable of ca

turing the systematic and dynamic characteristics of s

cio–economic systems (Ehrenfeld, 1997). It is seen as

aggregation of several environmental trends, includi

industrial metabolism, life-cycle analysis, pollution pre

vention and sustainable development (Anastas a

Breen, 1997). According to Hahn (1994), achieving su

tainable settlements may mean adopting socio–ecolo

cal principles of planning and design, by restructuring t

way in which settlements are organised, placing emp

sis on energy conservation, waste minimisation, rec

cling, mixed uses, higher densities, and bottom–

planning with public involvement and consultation

‘Greener’ planning demands sustainable symbiosis b

tween economy and environment which, in the urb

context, requires innovative instruments such as emiss

charges, resource tax, environmental accounting, pl

ning laws and strategic subsidies. Such measures may

able planners to evaluate the appropriateness of territo

policies in order to realise the goals of sustainable dev

opment.
Figure 1.4. Extended metabolism model of human settlements (Newman, 1999).
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The purpose here of an outline of the ‘urban environme

tal metabolism’ is to provide an overview of key environ

mental themes, with a chain of causal drivers and effe

for each one (Fig. 1.5). These are selected for (a) gen

significance, and (b) relevance to the urban or local sc

of activity. This is then a framework and a basic mas

energy balance model of environmental metabolis

This can be applied to each case-study settlement. 

framework helps to select the most significant indicato

or, where data are difficult to find, it provides a rationa

for interpolation between the data that are available.

Data and coefficients to describe each of the linkages

the framework are available nationally in the UK, and 

some other EU countries including Sweden, Germa

and The Netherlands. A set of summary spreadsheets

been constructed for the case studies of Greater Manc

ter, and recently for the North-West region, through t

‘integrated sustainable cities assessment method’ (

CAM) (Ravetz, 2000). At this point, it appears that th

available data in Ireland will cover most of these linkag

at the aggregated national scale but only some at a di

gregated regional or urban scale. Hence, the relations
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based on Irish national and UK regional data may be u

as proxies where necessary.

1.8.1 Urban form – local and global interactions

Although the international dimension of sustainable de-

velopment is acknowledged, it is especially important to

recognise ‘that there is close mutual interaction betwe

local and global processes’ (Nijkamp and Perrels, 199

Increased understanding of these linkages has led to 

course advocating a regional or urban scale for analys

and promoting sustainability (see for example: Colli

and Löfstedt, 1997; Angel et al., 1998; Kates et al., 1998;

Brandt et al., 1999; Capello et al., 1999; Satterthwaite,

1999), particularly as changes in the structure of econo

ic activity towards more flexible labour markets, and glo

bal interactions between production centres, are lead

to urban, regional and local shifts in economies and th

population (Bennett, 1997). The 1990s experience h

been one of a shifting focus towards sustainable devel

ment at the level of local economies. The ideals of t

‘new localism’ suggest that it is possible to live bette

whilst using fewer resources, create new jobs a
Figure 1.5. Urban environmental metabolism.
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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’ (Camag

et al., 1998), particularly as almost 300 definitions of su

tainable development have been identified. They are 

products of conflicting worldviews, differing ideologies

varied disciplinary backgrounds, opposing knowled

traditions, value systems, and vested interests (Europ

Environment Agency, 1997). 

The Amsterdam Department of Environmental Affairs 

developing an integrated area-oriented policy, which

intended to provide answers to:

(a) the paradox of the compact city, the contradictory 

fects at different levels, positive effects at macro le

els and negative effects at local levels;

(b) instruments that contribute to the integration of en

ronmental and city planning (includes an enviro

mental matrix); and

(c) problems that are relevant at city level.

An interim report highlights three different environmen

co-existing in cities: (1) the physical (natural and bui

environment, (2) the economic environment, and (3) t

social environment, each of them explaining, in part or

combination, the existence and continuity of the city. A

three environments generate advantages and disad

tages for the city. All three have to be considered toge

er, because they interact with one another and repre

or express at the same time goals, means and constr

to human activity in the city (Camagni et al., 1998).

Points 1–3 can be applied to urban sustainability in a s

ic or dynamic way:

1. the economic environment – impact on costs and r

enues of economic actors, in particular reduction

production costs, reduction in transaction costs, 

crease in the efficiency of production resources, v

orisation of production, reduction of uncertainty, etc

2. social environment – social network externalities (a

cess to public goods, etc.);
17
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3. physical environment – presence of urban green ar

and environmental facilities.

1.8.2 Patterns of urbanisation

There is overwhelming evidence in the UK that both po

ulation and employment are decentralising, and that t

process is most marked in the largest metropolitan are

i.e. centres with populations of 1 million and more (Ha

1997), with an outflow of jobs from the old inner cities t

new suburbs and expanding country towns continui

into the new millennium (Carley, 2000).

The theoretical framework of these urban configuratio

is still not well founded and a clear typology or taxonom

is lacking. Spatial planners tend to have a way of looki

at polycentric urban regions that differs from that of h

man or economic geographers (Kloosterman and M

terd, 2001). At the broadest level, in the 1970s, a swit

from urbanisation to counter-urbanisation was observ

in many countries and, although subsequently the me

politan migration turnaround has faded in most cases

even reversed itself again, debate continues about the

ative role of the large, medium and small settlements

accommodating future population growth (Champio

2001).

Gottmann (1961) pointed to the emergence of a new ty

of urban phenomenon involving the interweaving of se

arate urban centres into a multinodal region or megalo

olis, and at the level of the individual metropolitan are

the dominance of the main commercial nucleus (or CB

has increasingly been challenged by the growth of cent

in the suburbs or in essentially exurban locations, exe

plified most notably by Garreau’s (1991) ‘edge cities

Suburbs have become more urbanised and contrast

contemporary suburban form with both its earlier hom

geneously residential embodiment and the tradition

monocentric city (Filion et al., 1999).

Polycentrism, as advocated by the ESDP, denotes the

istence of multiple centres in one area, and has beco

one of the defining characteristics of the urban landsca

in advanced economies (monocentric urban system 

notes a sharp divide between city and suburban hint

land). As the new metropolitan dynamics have not y

been adequately captured by urban theory and model

is necessary to use a hypothetical conception of a ‘pu
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Polycentric Urban Region (PUR). PUR can emerge in

three ways (Champion, 2001):

1. centrifugal – continuing growth of a monocentri

city;

2. incorporation – large urban centre expanding to inc

porate surrounding smaller areas;

3. fusion – fusion of several previously independe

centres of similar size.

The most obvious distinction between the PUR and 

Monocentric (MC) models concerns, by definition, th

spatial patterning of employment and services. In t

MC, the functions required both to service the urban 

gion and to provide its ‘export base’ are located in wh

is essentially a single centre, comprising the CBD and 

‘factory zone’ around it. In the PUR, these functions a

distributed across a number of centres (Champion, 200

Land-use planning in post-war England produced thr

main effects (Hall, 1997):

1. containment – the amount of land converted from 

ral to urban uses has been minimised and also co

pacted;

2. surburbanisation – the growing spatial separation

the new residential areas from the main employme

centres; and

3. inflation of land and property values.

In the UK, despite national Planning Policy Guidanc

(PPG) promoting city ‘brownfield’ sites for develop

ment, out-of-town locations continue to be more profit

ble for developers of business parks, houses and sh

than the thousands of hectares of derelict land in cit

(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,

one-sided focus on the compact city might result in fu
18
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ther pressure on the green areas in the city (Priem

1999). Functional mix is particularly important in helpin

to curb car-based mobility and electricity consumption

The so-called compact city has a variety of definition

but in general it is taken to mean a relatively high-densi

mixed-use city, based on an efficient public transport sy

tem and dimensions that encourage walking and cycli

The process of achieving urban compactness is usu

termed ‘intensification’, ‘consolidation’ or ‘densifica-

tion’, and involves the re-use of brownfield land, more in

tensive use of urban buildings, sub-divisions an

conversions of existing development and an increase

the density of population in urban areas (Burton, 2000

There is however, a tendency to focus on the lead role

planning in developing a blueprint of the compact ci

and rather less attention is paid to the social, econom

and technical processes involved in shaping the feasib

ty of the concept (Guy and Marvin, 2001).

There is no clear evidence that urban size as such ca

environmental decay. Rather, land use, the transport s

tem and the spatial layout of a city are the critical facto

for urban environmental quality (Nijkamp and Perrel

1994).

Very large cities tend to have a much greater depende

on public transport, especially rail-based transport, th

their medium-sized equivalents. Size is, however, not t

only consideration; density is another. What is significa

is the urban structure, i.e. cities with strong concent

tions of central jobs, and accordingly a better-develop

public transport system, have much lower energy u

than cities where the jobs are scattered (Hall, 199

Owens and Cope (1992) concluded that the ‘ideal’ en

gy-efficient urban form would combine clusters of rela

tively small settlements at the regional scale, wi

compact settlements, probably linear or rectangular

form, at the sub-regional scale, and medium–high re

dential density, with well-dispersed employment, at th

local scale.

The updated version of the Supplement to the Fou

Netherlands National Policy Document on Spatial Pla

ning (Government of the Netherlands, 1998) advoca

supplementing the compact city policy with the maint

nance and creation of open areas and green structure
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the city. Apart from improving the living climate, the

conservation, development and optimisation of green and

water structures may make a major 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 area should 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 also 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 a concentration of activities in 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 underlyin

functions and interactions, a distinction can be made 

tween ‘optimal city size’ and ‘efficient size’, the latter de

pending on the functional characteristics of the city a

on the spatial organisation within the urban syste

Capello and Camagni (2000) accept the basic criticism

the optimal city size theory and the idea that there are

terminants of urban location advantages other than ur

size, including the economic functions developed by t

urban centre, the spatial organisation in which the cen

operates, and the efficiency of each centre’s inter

structure. The influence of urban size exists and is imp

tant, but cannot be efficiently assessed without overco

ing some of the limitations imposed by the theory. It 
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not a problem of optimal city size but of efficient size

which largely depends on what the city produces, how

produces, and the way in which it co-operates within t

urban system.

The claimed advantages of the compact city have be

well documented and include conservation of countr

side, less need to travel by car (thus reduced fuel em

sions), support for public transport, walking and cyclin

better access to services and facilities, more efficient u

ity and infrastructure provision, and revitalisation and r

generation of inner urban areas (Burton, 2000b

Counter-claims include, inter alia, that the re-use of ur-

ban land might lead to a lack of urban green space and

overcrowded environment.

1.8.4 Competing models for sustainable cities

Concepts and methodologies adopted by previous stu

provide useful pointers for the methodological fram

work to be applied to the sustainable settlement s

project.

Haughton (1999) described three models of cities.

1. The ‘externally dependent city’ (free market) model,

which centres on the largely non-spatial views 

economists seeking to address urban environmen

problems through altering market mechanisms.

2. The ‘redesigning the city’ model, which has its roots

in architectural and land-use planning perspective

where a central theme is that redesigning the physi

fabric of the existing city in various ways can encou

age greater resource efficiency. The RDC approa

also places much emphasis on improving the indivi

ual components of the physical infrastructure of th

city, in particular the energy efficiency of buildings

green spaces and public open spaces.

3. The ‘self-reliant city’ model, which embraces most o

the key tenets of the deep green approach to susta

ble development. The preservation of natural asset

a central concern, in particular designing cities 

ways that best integrate with nature.

Priemus (1999) distinguished three aspects of the urb

system: (1) the people, (2) the places where they live, a

(3) the material flows maintaining the relationships b

tween people and places. Material flows may be infl
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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 applies in particular to spatial integration and

an ecological optimisation of functions in the urban area.

Filion et al. (1999) acknowledged that space refers to 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 a long walk or short drive (10 minutes

or less). The spatial realm of proximity is intentionally 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 a levelling of accessibility gradients, resulted in a de-

cline of space constraints on place. Reduced concern for

space made it possible for an increasingly large segment
20
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.

1.8.5 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 scale in cities, apply up to a certain urban

size, after which diseconomies of scale due to congestion

effects take place and decrease the average revenues of an

urban location. The optimal city size is calculated as the

result of the maximum difference between a location cost

curve, defined by Alonso (1964) as the land 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. the efficient range of city sizes varies according 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 as factors of sustainability.
Traditional Monocentric City Dispersed City

Space: metropolitan-wide accessibility Accessibility to activities serving a 

metropolitan-wide market is of paramount 

importance in location decisions

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

Place: features of buildings, sites and of 

their surroundings

Preference for large lots and houses is 

frustrated by the space imperative

With a reduction of the space imperative, 

place comes to the fore as a factor of 

location. This leads to an enhanced 

influence of lot and structure size and of the 

character of surrounding areas 

(homogeneity, status, tranquillity)

Proximity: influence of close-by 

activities, amenities and disamenities

The targeting by activities of either 

metropolitan-wide and very local 

catchment areas is not conducive to middle 

range proximity as a factor of location

Along with place comes increased attention 

to close-by amenities and disamenities. The 

tendency for activities to decentralise and 

target a segment of the agglomeration is 

also favourable to proximity as a factor of 

location
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3. cities generate a large variety of externalities as a re-

sult of the qualitative characteristics of the urban pro-

duction environment – importance of a diversifie

and competitive urban production system as a sou

of urban productivity.

Theories that have superseded the above limitations

the neoclassical theory on city size can be grouped i

two different conceptual paradigms. We refer to the

two paradigms as the neoclassical city, interpreted wit

a logic based on the Christaller model, and the netw

city paradigm (Capello and Camagni, 2000). Neoclas

cal logic leads to the definition of a hierarchical urba

system, where differences in city size can be interpre

as the competition between agglomeration advantag

on the one hand, and higher urban rents and disecono

of congestion, on the other.

The most important theoretical novelty provided by th

network city paradigm is the breaking of the link betwe

urban size and urban function imposed by the Christa

rian logic. This is summarised in Table 1.2.
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The break in the relationship between urban size a

function is one of the main characteristics of the SOUD

(supply-oriented dynamic approach) model (Camagniet

al., 1986), which argues that:

(a) higher-order functions are characterised by high

thresholds for the level of appearance in the city (

terms of urban population);

(b) the average (aggregate) benefit–cost curve increa

for higher-order functions, due to growing entry ba

riers, decreasing elasticity of demand (which allow

extra profits to be gained in all market conditions

and the increasing possibility of obtaining monopoli

tic revenues due to the use of scarce, qualified facto

and

(c) the location–cost curve has the traditional for

(Alonso, 1964).

This model overcomes some of the limits of the optim

city size theory by suggesting:
 

Table 1.2. Characteristics of city paradigms.
Paradigms/

Elements

Optimal City Size The Neoclassical and 

Christallerian City

The Network City

Characteristics of the approach Empirical Theoretical Theoretical and empirical

Characteristics of the city Undefined city 

(aggregated)

Despecialised city Specialised city linked with a 

large urban system

Characteristics of the urban 
system

Not considered Hierarchical Networked

Characterising element Urban size Urban size interpreted 

through the urban functions

Distinction between size and 

urban function. Analysis 

developed in a spatial context

Urban efficiency Agglomeration economies Functional upgrading of 

economies

Co-existence of network 

externalities, economies of 

agglomeration and functional 

upgrading

Result of the analysis An intraurban equilibrium 

exists which has to be 

reached

An intraurban and interurban 

equilibrium exists by 

definition

There exists an intraurban 

equilibrium which can be 

reached through interurban 

system relationships

Urban policy aims Achievement of an 

intraurban equilibrium 

between costs and benefits 

obtainable through the 

urban dimension

None: the system is in 

equilibrium by definition

Achievement of a cost–benefit

equilibrium through 

specialisation policies and/or 

network integration
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(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) the interval of efficient city size corresponds to 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’

central place model is a territorial logic, emphasising

gravity-type control over market areas, another logic p

vails in the network model. This refers to long-distan

competition and co-operation regardless of the distan

barrier. The joint application of the SOUDY model an

the network city theory has implications for the definitio

of economies of agglomeration, that size is not the o

determinant of factor productivity and economies of a

glomeration in large centres. The presence of higher 

ban functions and integration in the network of urba

systems are also extremely important in explaining t

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 ec

nomic functions developed in the city. An indicator fo

this might be share of private tertiary added value. Urb

Overloads relate to negative impacts associated with 

living: an indicator for this might be vehicle congestio

or the crime rate (see Table 1.3). The Network Effect 

lates to the degree to which the city interacts with the r

of the world. An indicator for this might be the proportio

of the population connected to telephone services.
22
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Empirical evidence for the network effect, based on

comprehensive study of 58 Italian cities, shows that t

‘city effect’ increases with urban size up to a certain po

(approximately 361,000 inhabitants) and then decreas

Economies of scale analysis shows that economies

scale exist for public services (such as schools, pub

transport and banks), and for environmental resourc

(such as water, petrol and energy use). In relation to 

‘urban overload effect’, the results show a decreasi

trend up to a certain urban size (55,500 inhabitants) a

an increasing trend afterwards, once again in line w

traditional expectations.

The city effect is exploited up to a certain urban size, af

which its slope becomes negative. The expected cong

tion effects and diseconomies of scale prevail in large c

ies. Medium-sized cities appear to have a grea

endogenous capacity to keep social, economic and e

ronmental costs under control. Urban size is importa

for explaining economies of scale and the considera

‘city effects’ of large cities. Conversely, other determ

nants are necessary to fully explain the diseconomies

scale and the decreasing overload effects of small citi

The estimated curve confirms the theoretical hypothe

of the SOUDY model: higher-order functions guarante

a greater ‘city effect’, due to the positive returns gener

ed. 

A minimum threshold of high-order tertiary functions ha

to be achieved before increasing returns to urban sc

manifest themselves. The city can only exploit the adva

tages of urban size if it achieves a substantial share of 

tiary activities (49%). The ‘urban overload’ effect

increase at a decreasing rate when there is a strong p

ence of high-level functions. This means that the increa
Table 1.3. Interactions between economic, physical and social environments.
Interaction between economic 

and physical environments

Interaction between economic and 

social environments

Interaction between social 

and physical environments

City effect indicator Energy use per capita

Petrol use per capita

Water use per capita

Number of graduates/population

Number of schools/population

Number of banks/population

Supply of public services/ population

Urban rent per square metre

Green areas in city (square 

metres per capita)

Urban overload indicator NOx emissions per capita

Urban waste (kg per capita)

No. of vehicles per square km

Unemployment/population Number of murders/ 

population
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in tertiary activities tends to entail congestion and loca-

tion costs, but that this negative aspect does not occur in

a disruptive and uncontrollable manner, as in the case of

increasing urban size.

For the urban overload effect, the picture that emerges is

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.
23
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 produces it,

and the way in which it co-operates within the urban sys-

tem. The analysis has important normative consequences.

Since it is difficult to envisage a large city having a strong

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-
Figure 1.6. Estimated city effect and urban overload.
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opment of linkages outside the city, such as alliances, co-

operation agreements, and advanced international trans-

port and telecommunications infrastructure. All of these

elements are undoubtedly important for guaranteeing the

survival of a modern 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

size thresholds required to support basic social infrastruc-

ture (e.g. primary and secondary schools), a range of fa-
24
cilities needed for a social 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. The report 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 the individual criteria, with multiple village ex-

tensions giving the overall weakest performance. This is

shown in Table 1.4. Overall, urban infill and new settle-

ments fare best. 
Table 1.4. Summary assessment of alternative development patterns.
Settlement type Economic Social Environmental

Advantages Disadvantages Advantages Disadvantages Advantages Disadvantages

Urban infill Low infrastructure 
provision and use 
costs. Good access 
to employment.

High development 
costs.

Good access to 
social facilities. 
Good sense of 
community and 
social mix.

Moderate–poor 
affordable 
housing.

Low loss of land 
and habitats 
(depending on 
circumstances). 
Low transport 
energy use 
(depending on 
congestion).

Moderate–high 
pollution levels. 
Poor contribution 
to ‘Greening’. 
High town 
cramming effect.

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

Medium 
development 
costs.

Moderate access to 
social facilities. 
Moderate sense of 
community and 
social mix.

Moderate–poor 
affordable 
housing.

Good ‘Greening’ 
contribution. Low 
town cramming 
effect.

High loss of land. 
Moderate loss of 
habitats. 
Relatively high 
pollution levels.

Key villages Low infrastructure 
provision and use 
costs. Moderate 
access to 
employment.

Medium 
development 
costs.

Moderate access to 
social facilities. 
Moderate sense of 
community and 
social mix.

Moderate–poor 
affordable 
housing.

Moderate 
‘Greening’ 
contribution.

High loss of land. 
Moderate loss of 
habitats. High 
pollution levels/
energy use 
because of car 
dependency.

Multiple village 
extensions

Low maintenance 
costs.

High development 
and infrastructure 
costs. Poor access 
to employment.

Good sense of 
community.

Poor access to 
social facilities. 
Moderate–poor 
affordable 
housing.

Low–moderate 
loss of habitats. 
Moderate 
‘Greening’ 
contribution.

High loss of land. 
High pollution 
levels/energy use 
because of car 
dependency.

New settlements Low development 
and maintenance 
costs. Moderate 
access to 
employment.

Moderate–high 
infrastructure 
costs.

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

minimum viable size of a new settlement should be that

which will support a primary school (750–1000 house

a secondary school and a range of facilities, which wo

require 3000–5000 houses (ca. 7500–12,500 populati

but that ‘environmental considerations’ would point 

schemes even larger than this, perhaps up to 10,

dwellings (25,000–30,000 population). These and oth

recommendations are summarised in Table 1.5.
25
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1.9 Sustainable planning tools

1.9.1 Landscape history

Landscapes are dynamic and fluid entities. They are c

stantly changing, both ecologically and culturally, ove

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

settlements, landscapes must be understood within th

spatial and temporal contexts. Landscape history is 

important tool for describing the evolutionary process 
 

Table 1.5. Recommended practice in the design of new settlements.

Economic Social Environmental

Land ownership 
It is essential that all land required for 
the new settlement is assembled before 
commencement. It is 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 developer.

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

Greening new settlements
New settlements must be designed to be as 
environmentally sustainable as possible. 
Where possible, the promoters and 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. 

Financial assessment
Key financial data on new settlement 
proposals should be made available for 
scrutiny by the local planning authority. 
Key data required 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. 

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 as a 
framework for development: demographic 
profile, community profile, house price
and type, employment and predicted 
economic activity. Real investment in 
social development programmes is 
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.

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 a level of local jobs and 
services as possible, in order to achieve 
some level of self-containment.

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.

Delivery of affordable housing
A range of housing types, tenures and 
prices is essential if the new settlement
is to 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. 

Further observations
New settlements should be viable 
communities in their own right. Larger-
scale settlements (up to 6000 houses) 
should not be precluded from 
consideration. If sustainability is to 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.

1.9.2 Strategic Environmental Assessment (SEA) 

The integration of Environmental Impact Assessments

(EIAs) into planning and policy making has been termed

the ‘ultimate means by which sustainable developme

can be achieved’ (Partidário, 1996). The debate is still 

going as to whether EIA is an effective instrument 

working towards sustainable development. The form

Taoiseach Albert Reynolds stated that an EIA is in fa

the procedure by which sustainable development co

be achieved. However, there are two problems (F

1999):

1. the EIA Directive 85/337/EEC and the 1989 EI

Regulations predate the general concern with the c

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

2. current EIA procedures are project based and, by d

inition, most projects have a finite life span and are 

herently unsustainable (‘green’ critic Jonathan Porr

emphasises that English dictionaries define sustai

ble development as capable of being kept going on

infinite basis – not 1 week, year or century, but inde

initely (Porritt, 1993)).

Another criticism of current international EIA legislatio

is that it is perceived by developing countries as an eli

attempt to impose conservation measures on count

badly in need of economic development (Boden, 198

although the failure of many economic developme

projects in developed countries may be attributed to 

inadequate consideration of environmental impacts (A

anda, 1988).

Land-use planning tends to focus on individual projec

rather than on long-term sustainability goals. Strate

Environmental Assessment (SEA) has subsequen

emerged as a comprehensive mechanism for integra

environmental impact considerations into planning po

cy decisions in order to promote sustainable developm

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

may also be used to reinforce and corroborate the ide

fication of the potential environmental impacts of a pla
26
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ning development. EIA and SEA have been classed

identical procedures (Lee and Walsh, 1992). Howev

SEA is described as a more formalised and compreh

sive process which also considers alternatives and u

the findings in publicly accountable decision-makin

(Therivel and Partidario, 1996).

1.9.3 Ecological footprint

The ecological footprint (EF), developed by Canadia

ecologist and planner, William Rees, is an accounti

tool that uses land as the unit of measurement to as

per-capita consumption, production and discharge nee

The EF has received much attention over the last f

years as a potential indicator for sustainable develo

ment. Wackernagel and Rees (1996a) defined the EF

the total amount of ecologically productive land require

to support the consumption of a given population in a su

tainable manner and as “a planning tool that can help

translate sustainability concerns into public action”. 

metaphorical terms, the EF is an expression of the i

pacts of human consumption in terms of a visible foo

print made on the natural carrying capacity. The EF ref

to the continuing dependency of human societies on 

ture, in terms of the more obvious dependency of tra

tional societies on their available land (Van Vuuren a

Smeets, 2000). The EF represents the critical natural c

ital requirements of a defined economy or population 

terms of the corresponding biologically productive area

The area of the footprint depends on the population si

material living standards, technology used and ecologi

productivity (Wackernagel et al., 1999). According to

Wackernagel and Rees (1996b), land is used as the 

of measurement because it not only captures the fin

ness of the planet, but it can also be seen as a proxy

the numerous essential life-supporting functions, fro

gas exchange to nutrient recycling.

However, Van den Bergh and Verbruggen (1999) l

some objections against the EF. The first, inter alia, re-

lates to the land-use dimension. Although the EF deno

hypothetical land area, there is a danger that it will be 

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

and politicians, but also by environmentalists and ac

demic researchers. Secondly, the EF does not distingu

between sustainable and unsustainable land use. In o

to measure the degree of unsustainability of an econo
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or activity, indicators that focus on processes that con-

tribute to unsustainability are needed, such as unsustain-

able resource use and soil degradation, rather than just

hypothetical land area measure.

Wackernagel and Rees (1996b) have calculated the EF of

the average American to be 5.1 ha of land per capita. The

European Environment Agency (1997) stated that if the

global population were to adopt American consumer life-

styles, with the 7.4 billion ha of the planet’s total surfa

area of 51 billion ha available for human consumptio

we would need two additional planets to produce the 

sources, absorb the wastes, and provide general life-s

port functions. In 1997, a new study calculated America

EF to be 10.6 (ha/capita) (Wackernagel et al., 1999).

Despite these shortcomings, EF seems to confirm w

many already suspect. Continued throughput-based e

nomic growth can only be realised at the cost of liquid

ing natural capital. Whether used as an analytical 

guidance tool, two of the valuable pedagogical features

the EF are that:

1. it makes issues of ecological scarcity and uneq

consumption vividly apparent, making compariso

possible (EEA, 1997),

2. the concept is rapidly growing as a sustainabil

planning tool among planners, academics, NGOs a

LAs.

In effect, the EF provides a ‘snapshot’ of the resources

quired to support consumption, given the available te

nology and processes. As such, the EF can be comp

with the land available for supporting human consum

tion, in order to provide a static indicator of sustainabi

ty. Any change in technology or resource-use patte

could then be incorporated into subsequent estimate

the ecological footprint (Bicknell et al., 1998).

The recent report on the EF of nations calculated I

land’s EF to be 5.9 (ha/capita) (Wackernagel et al.,

1999). Half of the 20 developed countries surveyed ha

EFs greater than twice the global capacity and are in e

logical deficit.
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1.10 Indicators as a quantitative tool for
estimating sustainable settlement
size

Interest in sustainable development and growing pub

concern and involvement in environmental and soci

economic matters have prompted governments to re-

amine their capacity to assess and monitor the state of

environment and the economy, and detect chang

trends and conditions. Interest is also growing in t

measurement of environmental performance and in e

amining how successful governments are in their effo

to implement domestic environmental policies and inte

national commitments. Thus, indicators are constan

evolving as vital tools to map the course towards a s

tainable future (OECD, 1994). 

Since the 1990s, local governments worldwide have e

perimented with new planning structures and mech

nisms to give functional meaning to the sustainab

development concept. However, few local governmen

have developed a management system that could gua

tee that a single local community today would agree

operationalise and monitor the implementation of mea

ures necessary to place local consumption and deve

ment on a sustainable course (Brugmann, 1996). M

policy makers continue to be frustrated by the lack of ta

gible progress in identifying useable sustainability ind

cators that are easy to understand, inexpensive to mea

and supported by a political consensus. The only ma

point of general agreement is that sustainable devel

ment means different things to different people (Gusta

son et al., 1999), and that sustainability indicators are

practical and reasonable vehicle for attempting to de

with the multifaceted nature of the concept (Pannell a

Schilizzi, 1999). Bell and Morse, (1999) established th

the major criticism regarding sustainability indicators 

that they attempt to encapsulate complex and dive

processes in relatively few measures. The world is a co

plex system and scientists traditionally analyse comp

systems by breaking them down into components a

studying how these work in isolation and then attempti

to bring them together. This reductionist approach h

been criticised because some systems are so comp

with numerous non-linear relationships, that it is impo

sible for the human mind to adequately understand the

Quantitative indicators can establish answers to ‘ho
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many’ and ‘how much’ questions but, in order to unde

stand why things happen, a systems approach shoul

adopted. It is argued that sustainability indicators pres

data on isolated variables and these have no meaning

side the context of the system itself.

Concern over the need for sustainability indicators aro

in part from the Rio de Janeiro Declaration on Enviro

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-regulating sustainability

of integrated environmental and development systems”.

The main policy document coming out of the Habitat 

conference included a series of recommendations 

agreements relating to the development of indicators

human settlements, and an agreement that local gov

ments worldwide should develop and apply human set

ment indicators as part of their commitment t

strengthening their existing data collection and analy

capabilities (Flood, 1997). 

In Ireland in 1994, a Policy Agreement between Fi

Gael, Fine Fáil and Democratic Left agreed to:

“work towards a set of indicators of sustainable econom-

ic development 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

implementing sustainability in practical policy and plan

ning decisions. They are important tools for translati

and delivering concise, scientifically valid information i

a manner that can be readily accepted, and this infor

tion has value primarily as an input to decision maki

(Pannell and Glenn, 2000). They are increasing in imp

tance because (UK DoE, 1996):

(a) the public needs to be informed about the state of 

environment and the economy, and how and why th

are changing, so that they can understand and mon

government policies and see how their own perso

actions may have an impact,
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(b) they provide a measure to link environmental impac

and socio–economic activity, and may in some cas

provide early warning of potential environmenta

problems arising from human activity,

(c) they can help measure the extent to which polic

aimed at sustainable development objectives are 

ing achieved, and

(d) they can help to clarify the confusion caused by t

mass of environmental and economic data availab

Other factors that explain the growing popularity of su

tainability indicators include:

(a) they are seen in a managerial context as tools for p

ning government and local government environme

tal initiatives, such as assisting in the setting 

targets, the implementation of programmes and t

measurement of progress,

(b) they are envisaged as having a role in political obje

tive setting. Defining indicators for sustainability is 

way of seeking to provide new political objective

such as reduced energy use or increased recyc

(McDonagh and Prothero, 1997).

There is currently little reference to the integration of su

tainability indicators into local authority policies and pro

grammes and “unless this is explicitly addressed, one 

reasonably assume that the use of indicators will bead

hoc or discretionary” (Hardi and Pinter, 1995). Indicator

should relate to clear policy objectives, have a clear int

pretation and be understandable to non-scientists (K

and Verbruggen, 1991).

The OECD Environmental Indicators (1994) report cat

gorises indicators into three groups, namely Pressu

State–Response (P–S–R) (Fig. 1.7):

(a) indicators of environmental pressures: describe pr

sures on the environment from human activities, i

cluding both the quality and quantity of natura

resources (Pressure box),

(b) indicators of environmental conditions: relate to th

quality and quantity of natural resources. Environ

mental condition indicators should be developed so

to give a broad overview of the state of the enviro

ment and its development over time, and not the pr
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sures on it. In reality, it is often difficult and costly to

distinguish between environmental pressures and

conditions, so the measurement of environmental

pressures is often used as a substitute for measuring

environmental conditions (State box);

(c) indicators of societal response: show the extent to

which society is responding to environmental chang-

es and concerns. Societal responses refer to individual

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

man-induced negative impacts on the environment,

(ii) to halt or reserve environmental damage already

inflicted, and (iii) to preserve and conserve natural re-

sources (Response box). 

The P–S–R framework has been suggested as a me

nism for addressing causal linkages. Hammond et al.

(1995) summarised the framework with three question

(a) What is happening to the state of the environment a

natural resources?

(b) Why is it happening?

(c) What are we doing about it?

In 1998, the EPA compiled a list of environmental ind

cators for Ireland with an emphasis on eutrophicatio

waste and the urban environment, including transpo

The indicators were chosen as key statistics that repre

or summarise aspects of the state of the environment. 

report Environment in Focus is structured around a

framework based on causality expressed by the DPS

framework (Driving Force–Pressure–State–Impact–R

sponse framework). A very brief summary of the ma
29
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findings is shown in Fig. 1.8, which provides an overvie

of eco-efficiency in Ireland for a selection of key environ

mental indicators when compared with economic grow

The chief message emerging from the report is that 

environment in Ireland is under increasing threat (EP

1999a).

1.10.1 Sustainability indicators – lessons from

abroad

When measuring the sustainability of human settlements,

cognisance needs to be taken of both the quality of human

settlements and the impact that these settlements have on

the local and global resource base. When applied to set-

tlements, sustainability requires that the needs of the in-

habitants be met without imposing unsustainable demand

on local and global resources. The interdependence be-

tween settlements and the global environment means that

even if settlements reach sustainability at a local level

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

exporting their waste to other regions (Alberti, 1996).

Sustainability indicators are becoming increasingly im-

portant as tools for examining sustainable development

in urban settlements. Many initiatives have been taken to

develop sustainability indicators, and several internation-

al organisations have created specific programmes to de-

velop and harmonise urban sustainability indicators.

These include the UN Centre for Human Settlements

(UNCHS), the UN Commission on Sustainable Develop-

ment, the World Bank, the Organisation for Economic
Figure 1.7. Pressure–State–Response Framework.
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Co-operation and Development (OECD), The European

Environment Agency (EEA) and the World Health Or-

ganisation (WHO). The development of indicators must

start with a carefully 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 social 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-

ity initiatives and building support for new initiatives.

However, it must be remembered that sustainability indi-

cators are usually site specific, and indicators designed to

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)
30
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

from many sectors of Seattle society – business, gove

ment, industry, social and religious groups, environme

tal groups and educators. The project group adop

“long-term cultural, economic and environmental heal

and vitality” as their definition of sustainability. The nex

stage was to decide on the issues of importance that 
Figure 1.8. Eco-efficiency performance in Ireland 1990–1997.
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an impact on sustainability and to find relationships

among them. This was done by the ‘Task Team’, whi

consisted of professionals from a wide range of dis

plines. Following from that initial list of issues, the tea

divided them into key indicators, secondary indicato

and provocative indicators. It took the team 2 years to

rive at a candidate list of indicators, which were prese

ed to the project leadership for review. This list was th

forwarded to a panel for comments and another draft 

was produced. This list was then examined by the Pro

Team under headings such as resource consumption

ucation, economy, transportation, natural environme

health, social environment, culture and recreation, pop

lation and community participation. The criteria for su

tainability for each topic were debated and eventually

was decided that the selected indicators must be ref

tive of trends that were fundamental to long-term cultu

al, economic and environmental health, statistica

measurable with data available for one or two decad

attractive to the local media and comprehensible to 

average person (Atkisson, 1996). Finally, a list of 99 

dicators was presented by the group at the end of 1

and these were further reduced to 40 when data availa

ity was considered. The Project Team decided that 

most suitable way of using these indicators was that 

direction of sustainability for each indicator would be d

termined and the trend evaluated in terms of this dir

tion, with widening gaps being an indication that Seat

was moving away from sustainability (Sustainable Se

tle, 1995).

Taipei is the capital of Taiwan and is the country’s mo

important urban centre. It is located in the northern p

tion of the island. Like most older cities, Taipei origina

ed along and is located at the mouth of a river in a w

flat plain. Currently, urban development has covered 

entire basin and the total population within the metrop

itan region has continued to grow; it reached 6 million 

2000. The city suffers from the same environmen

problems as many large urban centres in the indust

part of the world. It was recognised that without some 

dicators of sustainable development, the effectiveness

an environmental or other policy toward this goal cou

not be assessed. In order to include the concept of sus

able development in the revised version of Taipei's Co

prehensive Development Plan, the municipal governm
31
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funded a study in 1995 to develop indicators and the st

egy of sustainable urban development for Taipei Ci

The purpose of the project was to develop indicators t

would be useful to administrators and policy makers 

evaluating policy effectiveness for achieving sustainab

ity.

Questionnaires were distributed in order to receive fee

back on the proposed lists of indicators. Eighty indicato

were selected to represent policy-making indicators 

urban sustainability. However, due to the lack of mon

toring data, only 63 of these indicators could be mea

ured. In order to provide much simpler indicators for th

general public, these were re-grouped into 10 general

dicators (Huang et al., 1998): 

• ecological sustainability

• water resources utilisation

• economic efficiency

• resource self-sufficiency

• environmental loading

• living comfort

• transport efficiency

• environmental management

• social welfare and public safety

• education

The indicator system for measuring Taipei's urban su

tainability is at an early stage of development but has 

potential to provide ‘early warning’ signs of change, e

abling preventive action to be targeted. However, the

are some weaknesses in the indicator system develo

for Taipei. In order to include as many aspects as poss

in order to reach a consensus, the indicators were cho

only through meetings with public officials and NGOs

and were not put to vote by citizens.

The Province of Trento (Trentino) is a territory in th

north of Italy, situated on the southern side of the Alp

where rapid changes in the economy have transform

the traditional relationships between the local commun

and the environment. The requirement for effective co

trol of these impacts has been partially met by tradition
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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. The first regards the social practices that

can produce pressures at a local 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 chosen in the first phase. These have

been organised within three subsystems defined as: (a)

water, soil, biotic communities, (b) atmosphere, and (c)

non-renewable 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, this un-

precedented rate of economic growth is rapidly accelerat-

ing pressures on the natural environment. The most

recently published state of the environment report identi-

fies a number of key trends including (EPA, 2000):

(a) new housing completions had more than doubled and

the number of households had increased substantial-

ly;

(b) personal 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 ha

increased by more than one-third;

(f) there was substantial expansion in forestry, touris

and trade.
32
These rates of growth are presenting difficult challeng

for environmental protection in Ireland. The final list o

sustainability indicators must reflect certain themes ide

tified in the EPA report that may be sensitive to settl

ment size. These include the following.

1. Emissions to air: particularly carbon dioxide, meth-

ane and nitrous oxide, which contribute to the gree

house effect, giving rise to climate change. Irelan

has committed to limiting greenhouse gas emissio

in the period 2008–2012 to 13% above 1990 leve

However, in a ‘business as usual’ scenario, Ireland

emissions by that period would reach more than twi

the limit.

2. Non-agricultural solid waste: the largest amounts of

waste generated were in manufacturing (4.9 millio

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 enric

ment of inland waterways is phosphorus, particular

from agricultural sources. Nitrogen is also of conce

in certain areas, in relation to its impact on both su

face waters and groundwater. The principal source

nitrogen is again from agriculture. In the most rece

water quality review, 24 of the 124 lakes studied we

eutrophic and seven of these were highly eutroph

(EPA, 1999b). 

4. Land-use changes: road building, industrial develop-

ment, housing, agriculture, afforestation, quarryin

mineral exploitation and recreational and tourism d

velopments are placing increasing pressure on the 

vironment.

5. Rising vehicle numbers: this has become the great

est threat to air quality in Ireland, especially in urba

areas. The pollutants of concern from this source 

clude nitrogen dioxide, fine particulate matter (mea

ured as PM10) and benzene. It also gives rise 

serious traffic congestion and noise.

6. Urban sprawl: countryside landscapes are serious

affected by developments such as urban sprawl, in

propriate rural housing development, road constru

tion and the growth of industry.
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7. Conservation issues: Ireland has 30% of the Europe-

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 meas-

ures have been relatively successful in protecting

these and other species, including the roseate tern and

corncrake, they still remain under threat. Another

contentious issue is the threat to biodiversity as a re-
33
sult of intensification of agricultural practices.

The following is a candidate list 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 includ

removed or modified as recommended by the Steer

Group at the assessment meeting in St Martin’s Hou

Dublin (26th April, 2001).
Table 1.6. Driving force/pressure indicators (UNCHS, WHO, OECD, Irish EPA).

Social Potential data 
sources

Environmental Potential data 
sources

Economic Potential data 
sources

Unemployment rate Census, Fás, Dept
of Social Welfare

Annual withdrawals 
of ground and 
surface water

Environmental 
Protection Agency, 
Geological Survey of 
Ireland

GDP/capita Dept of Finance, 
Central Statistics 
Office

Population growth 
rate

Census, Central 
Statistics Office

Emissions of 
hydrocarbons

Environmental 
Protection Agency, 
Local Authorities

Sum of exports and 
imports as % of 
GDP

Dept of Finance, 
Central Statistics 
Office

Net migration rate Central Statistics 
Office

Domestic 
consumption of
water/capita

Environmental 
Protection Agency, 
Local Authorities

Energy demand and 
economic growth

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

Total fertility rate Health Boards,
Dept of Health

Releases of nitrogen 
and phosphorus to 
coastal waters

Environmental 
Protection Agency

Annual energy 
consumption

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

Rate of change of 
school age 
population

Dept of Education Releases of nitrogen 
and phosphorus to 
rivers and lakes

Environmental 
Protection Agency

Total ODA given
or received as a
% of GNP

Dept of Finance, Dept 
of Foreign Affairs

Primary school 
enrolment ratio

Dept of Education Household and 
commercial waste 
arisings

Environmental 
Protection Agency, 
Local Authorities

Number of foreign 
and indigenous jobs 
created

Enterprise Ireland, 
Industrial 
Development 
Authority, Shannon 
Development

Secondary school 
enrolment ratio

Dept of Education Household and 
commercial waste 
disposal

Environmental 
Protection Agency, 
Local Authorities

Overseas tourist 
numbers

Bord Fáilte

Adult literacy rate Dept of Education 
VEC Offices

Non-agricultural 
waste arisings

Environmental 
Protection Agency, 
Local Authorities

Per capita 
consumption of 
fossil fuel by motor 
vehicle transport

EPA, Dept of 
Transport, Energy
and Communications

Non-agricultural 
waste disposal

Environmental 
Protection Agency, 
Local Authorities

New housing 
completions

LAs, Central Statistics 
Office, Building 
Federation of Ireland

Hazardous waste 
generation (imports 
and exports)

Environmental 
Protection Agency, 
Local Authorities
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Table 1.7. State indicators (UNCHS, WHO, OECD, Irish EPA).

Social Potential data 
sources

Environmental Potential data 
sources

Economic Potential data 
sources

Head count index of 
poverty

Central Statistics 
Office

Changes in land 
condition

Dept of the 
Environment and 
Local Government

House price to 
income ratio

Central Statistics 
Office

Ratio of average 
female wage to male 
wage

Census, Central 
Statistics Office

Changes in forest 
cover

Coillte, The Forestry 
Service, Coford

Environmentally 
adjusted NDP, 
intensity of 
material use

Dept of the 
Environment and 
Local Government

Population density Census, Central 
Statistics Office

Number of mildly, 
moderately, and 
strongly eutrophic 
lakes

Environmental 
Protection Agency, 
Local Authorities

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

Dept of Education

Children finishing 
primary education

Dept of Education Concentration of 
faecal coliform in 
water bodies

Environmental 
Protection Agency, 
Local Authorities

Local government/
capita income 

Dept of the 
Environment and 
Local Government, 
Local Authorities

Informal undeclared 
employment

Dept of Social 
Welfare, Revenue 
Commissioners 

BOD/DO, N and P
in water bodies

Environmental 
Protection Agency/
Local Authorities

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

Dept of the 
Environment and 
Local Government, 
Local Authorities

School life 
expectancy

Dept of Education Concentration of 
Pb, Cd, Cr, Cu in 
water bodies

Environmental 
Protection Agency, 
Local Authorities

Women/100 men in 
the labour force

Central Statistics 
Office

Area, volume and 
distribution of 
green areas

Dept of the 
Environment, 
Environmental 
Protection Agency

Life expectancy at 
birth

Dept of Health, 
Health Boards

Area of land 
devoted to waste 
disposal

Environmental 
Protection Agency, 
Local Authorities

Number of persons/
hospital bed

Dept of Health, 
Health Boards

Number of
pedestrian streets, 
bus and cycling lanes

Environmental 
Protection Agency, 
Local Authorities

Infant mortality 
rate

Dept of Health, 
Health Boards

Number of garden 
bird species

BirdWatch Ireland

Number of 
practising GPs 

Dept of Health, 
Health Boards

% population 
covered by health 
insurance

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

% of population in 
urban areas

Census, Central 
Statistics Office

% Single-parent 
families

Dept of Social 
Welfare
34
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Table 1.8. Response indicators (UNCHS, WHO, OECD, Irish EPA).

Social Potential data 

sources

Environmental Potential data 

sources

Economic Potential data 

sources

GDP spent on 

education

Dept of Education, 

Dept of Finance

Wastewater 

treatment

Environmental 

Protection Agency, 

Local Authorities

Environmental 

protection 

expenditure as

a % of GDP

Dept of the 

Environment, Dept 

of Finance

National health 

expenditure devoted 

to local health care

Dept of Finance, 

Dept of Health, 

Health Boards

Protected areas as

% of total area

Dept of Arts, 

Heritage, Gaeltacht 

and the Islands, 

Dúchas

Amount of new or 

additional funding 

for sustainable 

development

Dept of the 

Environment and 

Local Government, 

Dept of Finance

Total national health 

expenditure related 

to GNP

Dept of Finance, 

Dept of Health, 

Health Boards

Expenditure on 

waste collection

and treatment

Environmental 

Protection Agency, 

Local Authorities

Pollution abatement 

and control 

expenditure

Dept of the 

Environment and 

Local Government, 

Dept of Finance, 

Local Authorities

Infrastructure 

expenditure/capita

Dept of Finance, 

Dept of the 

Environment and 

Local Government

% population 

connected to 

wastewater 

treatment plants

Environmental 

Protection Agency, 

Local Authorities

Per/capita 

expenditure on 

roads – 3-year 

average

National Roads 

Authority

Waste recycling 

and reuse rates

REHAB, Local 

Authorities, 

Expenditure on 

air pollution 

abatement

Dept of the 

Environment and 

Local Government, 

Dept of Finance

Number of IPC 

and waste licenses 

issued

Environmental 

Protection Agency

Expenditure on 

waste management

Dept of the 

Environment and 

Local Government, 

Dept of Finance

Investment in 

heritage

The Heritage 

Council, Dept of

the Environment 

and Local 

Government 

Expenditure on 

hazardous waste 

treatment

Dept of the 

Environment and 

Local Government, 

Dept of Finance

Controls on litter Dept of the 

Environment and 

Local Government
en

or-
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nd

se,
It must be stressed that these indicators are sensitive to

human settlements in general and that some may not be

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 which is

data availability. In relation to the development of a final

list of environmental indicators, priority must be given,

where applicable, to the seven themes or ‘hotspots’ id

tified in the EPA State of the Environment report.
35
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1.12 Choosing the settlements

The candidate list of settlements is based on three imp

tant criteria: size, functionality and geographical sprea

The list (Table 1.10) is selected from Appendices 1, 2 a

3 of the scoping document Priority Environmental Re-

search to Meet the Immediate Needs of the National Spa-

tial Strategy (2000-LS-4-M1), and was both modified and

ratified at the assessment meeting in St Martin’s Hou

Dublin (26th April, 2001).
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Table 1.9. European Environment Agency (EEA) indicators.
Indicators of urban 
patterns

Potential data 
sources

Indicators of urban 
flows

Potential data 
sources

Indicators of urban 
env. quality

Potential data 
sources

Population Census, Central 
Statistics Office

Water consumption/
inhabitant in 
litres/day

Environmental 
Protection Agency, 
Local Authorities

O2 concentration of 

urban surface water 
in mg/litre

Environmental 
Protection Agency

Population density Census, Central 
Statistics Office

% of groundwater 
resources in total 
water supply

Environmental 
Protection Agency, 
Local Authorities

Quality of air annual 
mean concentrations 
(SOx, NOx, PM10s)

Environmental 
Protection Agency

Total area (km2) 
and total built-up area 

(km2), by land use

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

% of dwellings 
connected to a 
sewerage system

Environmental 
Protection Agency, 
Local Authorities

Exposure to noise 
above 65 dB and 
above 75 dB

Environmental 
Protection Agency

Total area and total 

green area (km2)

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

Number and capacity 
of water treatment 
plants by type of 
treatment

Environmental 
Protection Agency, 
Local Authorities

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

National Roads 
Authority

Transportation 
network: motorway 
length (km), railway 
length (km) and 
% of total urban 

area (km2)

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

Electricity 
consumption in 
GWh/year

Electricity Supply 
Board

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

National Roads 
Authority, CSO, Dept 
of Transport, Energy 
and Communications

Derelict areas – km2 
and as a % of total 
urban area

Local Authorities, 
Dept of the 
Environment

Energy use by fuel 
type and sector

Dept of Public 
Enterprise

Urban renewal areas 

– km2 and as a 
% of total urban area

Dept of the 
Environment, OS 
maps 

Number and type of 
power and heating 
plants in the 
settlement

Electricity Supply 
Board

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

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

Amount of solid 
waste collected in
t/inhabitant/year

Environmental 
Protection Agency, 
Local Authorities

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

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

Composition 
of waste

Environmental 
Protection Agency, 
Local Authorities

Traffic volumes – 
total and inflow/
outflow in 
vehicle km

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

% of waste 
recycled

REHAB, 
Environmental 
Protection Agency, 
Local Authorities

Number of vehicles 
on main routes

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

Number of 
incinerators and 
volume of waste 
incinerated

Environmental 
Protection Agency

Trends in journey 
times/ patterns

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

Number of landfills 
and volume received 
by waste type

Environmental 
Protection Agency, 
Local Authorities
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1.13 Implications for the methodology

The following implications for the development of indi-

cators are drawn from the above review.

• Settlements are selected on the basis of a balan

representation of the urban/rural hierarchy and on 

availability of data at the local/urban level.

• The selected settlements are classified by size, fu

tionality and geographical spread.

• Environmental and socio–economic pressure indic

tors will be developed for each.

• Environmental and socio–economic state indicato

will be developed for each.

• Environmental and socio–economic response indi

tors will be developed for each.

• A comparative review of settlements by environme

tal and socio–economic indicators will be unde

taken.
37
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• A further qualitative analysis will follow, using avail-

able data to draw conclusions on the relative place

the settlement’s environmental profile in relation t

its urban hierarchy position.

• The results will subsequently be compared with a

available ‘response’ indicators of environmenta

actions, policies and management systems.

1.14 Conclusions

In conclusion, the report highlights the growing problem

facing settlement planning today. The world’s landscap

are facing increasing pressure to provide an adequ

quality of life for an ever-increasing human populatio

One of the chief objectives of the NSS is to identify an

recommend apt spatial policies at a strategic level whi

if implemented, will enhance the prospects for a susta

able environment across Ireland as a whole. Section 2,In-

dicators and Empirical Analysis, aims to begin to address

some of these issues.
Table 1.10. Candidate set of selected settlements (prior to meeting 26th April 2001).
Functionality Towns with population over 

10,000 in 1996

Towns with population less 

than 10,000 in 1996

Villages with population less 

than 1500 in 1996

Dormitory Portlaoise Pallasgreen 

Tourism Killarney Westport Freshford

Industry Waterford

Agriculture/Business Athlone Roscrea Shinrone

Coastal Sligo

Gateway Limerick



Section 2 Indicators and Empirical Analysis
2.1 Introduction

The focus of this section is data gathering and analysis.

This task 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 data are available.
38
The indicators that exhibit sensitivity to settlement size

are identified herein and a basis for long-term work to im-

prove our understanding of the relationship between set-

tlement patterns and environmental quality in Ireland is

provided.

One of the main findings of this report is that the relation-

ship between sustainability and settlement size is very

complex, embracing not just the physical size of a settle-

ment but also functional characteristics and spatial organ-

isation.
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 its travel hinterland, social identity, economic arena

and physical hinterland. The absence of an agreed defini-

tion of ‘settlement size’ creates several problems. Con

quently, a major implication of this report is the need f

further research to tackle issues related to lack of ava

ble and accessible data, the uncertain definition of bou

aries and the need for a truly representative sample

settlements to allow scientifically based conclusions.

The report highlights, in matrix format, gaps in the info

mation base and areas where in-depth research and 

generation are needed. This deficit means that proxim

data are used in certain cases and the indicators sele

are less than optimally informative. A contributory cau

of quantifiable unrepresentativeness in research findin

is the absence of a statistically representative samp

frame. More secure conclusions in relation to sustaina

settlement size require, as a minimum, that several se

ments from each category identified in the scoping doc

ment be examined.

An analysis of these indicators is provided so as to id

tify the overall relationship between settlement size a

sustainability. This analysis is taken further in Section
39
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in which theoretical approaches, sometimes using pro

mate data, are used to further elucidate the relations

between settlement size and sustainability.

2.2 Sustainable settlement size

The causes of unsustainability are complex and may

social (including cultural, political, institutional and mor

al considerations), economic or ecological in nature, o

mixture of these (AFRC-SERC Clean Technology Un

1993). This complexity is mirrored in the multitude o

works currently seeking to exploit indicators as tools 

inform decision-making. The most established work o

indicator development is in the economic sphere (for e

ample, GDP); however, efforts to establish environme

tal and social indicators have also become prolific in t

last decade. With the promotion of sustainable develo

ment high on policy agendas, efforts to integrate these

ternative dimensions have intensified. Sustainab

development is typically categorised by the social, en

ronmental and economic triangle (Fig. 2.2) (Rave

2000, Rothman and de Bruyn, 1998). In relation to th

model, it can be argued that progress towards sustaina

ity is characterised by a gradual convergence of the th

circles, indicating a holistic and co-ordinated approa

that fully integrates economy, environment, society a
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 California in 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 is on the relationship be-

tween settlement size and sustainability. However, it has

been established from the literature review that it is ‘ef

cient size’ that is the key. Settlement sustainability is n

just influenced by size but also by functional character

tics and spatial organisation within the urban syste

(Capello and Camagni, 2000). The concept of ‘sett

ment’ will, therefore, be addressed as not only the bui

ings within an urban area, but also the travel hinterla

social identity, economic arena and physical hinterlan

Within the indicator framework, settlements need to 

viewed as ‘dynamic and complex entities resident in

wider ecosystem’.

The importance of social and economic factors introdu

es more complexity into the choice of, and framewo

for, sustainability indicators for settlements. Environ

mental issues are not the sole consideration in terms o

ther sustainability or sustainable settlement size. Ot

components such as transport, housing, education 

quality of life are equally important. Consequently, th

sustainability indicators selected herein must reflect t

multi-dimensional nature of the paradigm, taking into a

count not only environmental and conservation issues 

also the interdependent and complex relationship w

socio–economic parameters.
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It is useful at this stage to examine the theory underp

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 su

tainability indicators that can be used to assess the e

ronmental performance of selected settlements in Irela

There would appear to be two main issues that stand

from the rest: (1) preserving the ‘green’ image of Irelan

(considered crucial for tourism and the food industry

and (2) the detrimental impact of the primate city, Dubli

on the sustainability of other smaller settlements in t

country. These examples would suggest that the m

useful approach to be taken for the study would be o

geared towards ecological modernisation, which 

founded on the principal that the attainment of high en

ronmental standards is a precondition for sustaina

long-term improvements in material well-being (Haje

1995).

The main focus for indicators in this report is the descr

tion of settlement size and its relationship with the goa

of sustainability, with indicator selection conforming t

the following criteria:

1. Scientific soundness,

2. Applicable to the urban area,

3. Use of readily available data,

4. Enable comparison between settlements in Irela

and

5. Resonate with Irish environmental and social co

cerns relating to urban areas, wider sustainable dev

opment objectives, and ‘other’ indicator sets (whe

possible).

2.2.2 Indicators as information tools

The fact that sustainable development objectives are 

tremely broad and sometimes difficult to quantify1 en-

sures that national governments are increasingly awar

the need to develop specific measures of progress 

methods of monitoring. Taking the UK as an examp

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 a target 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 levels of detail. Therefore, a hierarchy of indica-

tors seems most appropriate, with the highest level of

‘headline indicators’ (as developed by the UK, Swed

and Germany) particularly useful for communicatio

purposes, with more detailed data used by administrat

and experts (Spangenberg, 2000).

2.2.3 Other indicator initiatives

It is useful to take account of other indicator work, bo

to inform the indicator framework and to avoid potenti

pitfalls. In addition to the multitude of indicators that ar

currently available, there are also a variety of approac

that have been utilised to form ‘families’ of indicator

(indices). These can differ in a variety of ways. Initiative

can be community-driven (bottom–up) or more strateg

and linked to government initiatives (top–down), secto

or issue led, alternatively linked to environmental, ec

nomic, or social agendas, geared towards urban or ge

al sustainable development, and focused (place/is

specific) or generalised (for international comparison

These choices need to be acknowledged when selec

indicators, and when constructing the overall framewo
41
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2.2.4 Addressing the sustainable development

agenda

The shift in focus from a combative economic versus e

vironmental agenda, to approaches that seek to bala

the three essential elements of sustainability is highlig

ed by the changing stance of the UK Government (Cu

tance and Hillier, 1998). Previously, the Conservati

Government strategy focused on balancing economic 

velopment and environmental protection. However, t

new Labour Government has placed emphasis on 

third dimension of sustainable development, that 

achieving social progress that recognises the needs o

people. The revised set of national indicators reflects t

wider perspective, and includes indicators covering ec

nomic, environmental and social dimensions. The fram

work for the UK indicators set out 21 ‘families’ of issue

that were considered to be important, and for each is

the key objectives were identified, and indicators appr

priated. Underlying the consideration of each family o

issues is the ‘Pressure–State–Response’ model de

oped by the OECD, for environmental indicators. How

ever, for indicators of sustainable development, th

model is not felt to be entirely appropriate for describin

the interactions, as it does not pick up on the benefits t

economic growth can bring, for example, income, em

ployment and goods and services that people need 

that also improve their welfare.

Two alternative indicator systems are worthy of mentio

in this regard. As discussed previously, the UN Comm

tee on Sustainable Development adapted the envir

mental PSR model to the needs of sustainab

development by replacing the concept of pressures w

the concept of ‘driving force indicators’ (Jackson an

Roberts, 2000), reflecting those human activities that i

pact on sustainable development, either in a harmful

beneficial way. Additionally, the American SDI frame

work has selected indicators that are based on econo

environmental and social subcategories, and are either

ganised according to issue, or SDI framework categor

of long-term endowments and liabilities, processes a

current results (http://www.sdi.gov/).
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2.2.5 Establishing an indicator framework

In broad terms, the aim of ensuring a city’s ‘sustainab

ty’ is to strike a balance between ensuring access to

functions of high-level urban services (the city effec

and limiting the problem of urban overload (Archibug

1997). Capello and Camagni (2000) suggest that the 

effect increases until reaching an urban size of arou

360,000, whereas the urban overload pivotal value is 

timated to be around 55,000. Both city effect and urb

overload are said to be influenced by the presence

high-level functions and the level of network integratio

It is also useful to acknowledge some of the findings fro

the Habitat Agenda (UN, 1996). Some pertinent sta

ments include the following.

1. Sustainable development will depend very largely 

the capacity of urban and metropolitan areas to m

age the production and consumption patterns and

transport and waste disposal systems needed to 

serve the environment (pt 101).

2. Green spaces and vegetation cover in urban and p

urban areas are essential for biological and hydrolo

ical balance and economic development (pt 112).

3. Unsustainable and wasteful production and consum

tion patterns lead to increasing problems in was

management. It is essential to intensify efforts aim

at minimising the production and discharge of was

and at recycling and reuse as much as possible, 

disposing of the remainder in an environmental

sound manner. This will require changes in attitud

and consumption patterns and in the design of bui

ings and neighbourhoods, as well as innovative, e

cient and sustainable modalities for was

management (pt 133).

4. Managing transport in human settlements should

done in a way that promotes good access for all pla

of work, social interaction and leisure, and facilitate

important economic activities, including obtainin

food and other necessities of life. This should be do

while reducing the negative effects of transport on t

environment (pt 149).

From the collated information, it is possible to begin 

develop a framework for the family of sustainable sett

ment indicators that will be useful for this project. At th
42
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stage, it is desirable to break down the different fac

that need to be addressed.

2.2.5.1 Functionality

Grading settlements according to population and fun

tional characteristics can act as a form of ‘base’ variab

Population is important with respect to producing suff

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

discussed previously, and in greater detail in Capello a

Camagni (2000) and in Archibugi (1997)). Functionalit

can have international, national and sub-national conn

tations, though for this project the size of settlements

likely to be much more influenced by the regional or n

tional scale.

The upgrading of functions within a city can be extreme

important in enhancing both image and services. Linka

es outside the city are particularly important in this r

gard, e.g. networking and advanced transport a

telecommunications infrastructure. It is evident that tec

nology also has a role to play here. From the work 

Capello and Camagni (2000), it is suggested that the 

tent of tertiary functions is an important factor. They su

gested that there is a minimum threshold of high-ord

tertiary functions that has to be achieved before incre

ing returns to urban scale manifest themselves (49%).

2.2.5.2 Form

Urban form is a major strategic factor determining su

tainability, i.e. the shape, size and density of settleme

pattern (spatial organisation). This will involve aspec

such as monocentric versus polycentric patterns, trave

work distances and modes of travel. For example, the 

ropean emphasis on high-density housing means that

ban green spaces are increasingly under pressure. W

on local-level ecological performance indicators ma

also be of benefit to the project (Whitford et al., undated).

Their approach quantifies the effects of urbanisation 

surface temperature, hydrology, carbon storage and 

questration and biodiversity.

2.2.5.3 The issue of spatial scale

These issues bring into focus the importance of includi

the influence of spatial scale within this analysis. Firstl

impacts may either be local or much wider in scope. T
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argument against the compact city format is that although

it may be desirable on global environmental grounds, it

may not perform so well in terms of the ‘social’ dimen

sion, or in terms of local environmental objectives. Add

tionally, action may need to be implemented at differe

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

be useful to link indicators with the relevant actors a

spatial scales for action. These trade-offs need to be m

explicit.

2.2.5.4 Flows

Urban settlements are not closed systems. It is, theref

necessary to take into account resources that are b

brought within (resource use), and excreted from (was

the settlements. The hinterland is the area needed to s

ice a settlement and is now commonly measured by w

of an ecological footprint (though there is likely to be in

sufficient detail at the local scale to construct a valid foo

print).

Indicators will need to focus on the whole production a

consumption life cycles of the settlements under scrut
43
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(including material, energy and water), with an unde

standing that all inputs to a settlement will at some po

become waste material.

2.2.5.5 Indicator framework

It is evident from the literature review that the format o

choice would appear to be of the DPSIR (Driving Force

Pressure–State–Impact–Response) typology (Fig. 2

To some extent, this will loosely match metabolism mo

els applicable to urban settlements. Due to the comple

ty involved, and the need to address all of the abo

variables, it would appear that the best structure or lay

for the indicators would be to utilise a combination of h

erarchical layout (economic, environmental and socia

and a matrix structure to establish all the relevant links

It is appropriate at this stage to consider the environm

tal and socio–economic issues in Ireland from which t

sustainability indicators evolved (Section 2.2). This se

the scene for the development and application of the 

dicators selected to evaluate 11 Irish settlements of va

ing size, function and geographical location.
  

reas :  Source EEA 

S I 

Prioritising 
 
 
Setting of Targets 

Natural Sphere 
 

Environmental quality 
 
 

Socio-Economic 
Sphere 

 
Economic growth 

Welfare 
Cultural landscapes 

Environmental 
 

Economic 
Congestion 
Pollution abatement 
 
Social 

        Human health 

R

Figure 2.3. Driving Force–Pressure–State–Impact–Response (DPSIR) framework.
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2.3 The Irish context

The National Development Plan 2000–2006 is the prim

ry political and institutional expression of Ireland’s pro

posed response to the extraordinary rate of growth of 

economy over the last decade. The changing balanc

people, land and urban form is under continuous press

from development, not just the development of building

but also the dynamics of demand for space and ame

(Ravetz, 2000). Ireland’s urban fabric and built enviro

ment are major factors in continued economic develo

ment. Although many recent policy initiatives, such 

the Local Government Planning and Development B

(DoELG 2000), have focused on improving the socio

economic conditions of built-up areas, many enviro

mental problems are still intensifying, such as was

management, air and water pollution, traffic congestio

degradation of urban landscape and loss of open spa

A range of key environmental concerns identified in Ire-

land’s Millennium Report (EPA, 2000), in addition to

fundamental socio–economic concerns, are examine

Section 1, Literature Review.

2.4 Indicators and information sources

This report describes the indicator framework that i

forms the selection of a comprehensive set of indicat

for the Irish Sustainable Settlements project. The fram

work is a combination of hierarchy and matrix format. I

itial classification is in the form of a three-level hierarch

tree.

2.4.1 Framework hierarchy

Level 1: domains 
Functional, environmental, social, economic, and go

ernance

Level 2: issues/sectoral
Due to the complexity and inter-connectivity of the man

sustainable development issues, some of the areas wi

evitably overlap between different domains. Where th

is the case, the most obvious categorisation is selecte

Functional
The functional data act as a baseline and will involve 

sues such as:

1. Demographics
44
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2. Income distribution

3. City size

4. Households

5. Transport infrastructure

6. Networking capability.

The remaining data are placed within a hierarchical stru

ture according to three levels (domains, issues/secto

categories, and indicators).

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

ronmental Action Programme and to cover the issues

most concern to settlements in Ireland (therefore om

ozone layer, dispersion of toxins, marine environme

and coastal zones):

1. Rate of growth across strategic sectors

2. Increasing environmental pollution

3. Wastewater treatment

4. Area of tourism

5. Substances entering inland waters (nutrients)

6. Waste disposal.

Therefore, the main issues for the Ireland project are:

1. Air pollution

2. Climate change

3. Water quality

4. Resource use

5. Waste

6. Urban quality

7. Biodiversity.

This classification covers the main environmental issu

as cited in Ireland’s Environment – A Millennium Repor

(EPA, 2000). There is also added value in classifying the

environmental indicators according to sectoral catego-

ries:

1. Energy

2. Transport

3. Industry

4. Households
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5. Waste

6. Tourism.

Social 
Social indicators are categorised according to:

1. Education

2. Health

3. Individual

4. Social cohesion.

Economic
A typical breakdown for economic indicators is:

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 indicators is:

1. Democracy

2. Environmental 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 a DPSIR format. This enables an initial

evaluation of the comprehensiveness of the data set, and

provides an assessment of where gaps in information ex-

ist.

Environmental

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

2. Accessibility 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)
45
6. Municipal waste/capita (sensitivity only)

State
1. Changes in 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) (data tables and sen-

sitivity)

Response
1. Wastewater treatment (data tables and sensitivity)

2. Protected area as % of total area (data tables and sen-

sitivity)

3. Percent population connected to wastewater treat-

ment plants (data tables only)

4. Waste recycling 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 fatalities (sensitivity only)

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

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

3. Number of practising GPs (data tables and sensitivity)

Response 
1. Infrastructure (roads) (to be included in functional do-

main)

2. Accessibility by public transport (data tables and sen-

sitivity)

3. Lotto payment to tourism (sensitivity only)

Economic

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

2. Overseas tourists (use of B&Bs as proxy) (data tables
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3. Jobs gained/lost (sensitivity only – to be included 

impact)

State
1. House price to income ratio (data tables and sensi

ity – to be included as driving force)

2. Number of primary school children (data tables on

– 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
46
-

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)

structured around a framework based on the concep

causality, and known as the DPSIR framework (illustra

ed in Fig. 2.3). While it is accepted that the real world

generally more complex than can be expressed by 

DPSIR framework, it is however a useful conceptual sy

tem (EPA, 1999a). Data sources identified, and the sta

of data available to the research team, are indicated

these tables.
t 

t 
Table 2.1. Driving force/pressure indicators (social).
Indicator Data sources Data status

Unemployment rate Census, Fás, 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 

population

Statistics Section, Dept of Education Data available for all but smallest 

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 

Ireland, building firms

County data only

Table 2.2. Driving force/pressure indicators (environmental).
Indicator Data sources Data status

Annual withdrawals of ground and surface 

water

EPA, GSI No data at settlement scale

Emissions of hydrocarbons EPA, LAs No data at settlement scale

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

Release of nitrogen and phosphorus to 

coastal waters

EPA Data available for larger water bodies, no

per settlement

Release of nitrogen and phosphorus to 

rivers and lakes

EPA Data available for larger water bodies, no

per settlement

Household and commercial waste arisings EPA, LAs Data at LA level only

Household and commercial waste disposal EPA, LAs Data at LA level only

Non-agricultural waste disposal EPA, LAs Data at LA level only

Hazardous waste generation (imports

and exports)

EPA, LAs Data at LA level only

Population density OS, Census Data available

Accessibility by public transport Timetables Data available
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Table 2.3. Driving force/pressure indicators (economic).
Indicator Data sources Data status

GDP/capita Dept of Finance, CSO National data only

Sum of exports and imports as % of GDP Dept of Finance, CSO National data only

Energy demand and economic growth Dept of Public Enterprise, CSO, EPA, 

ESB

Data held by ESB but not released: 

commercial sensitivity

Annual energy consumption Depts of Public Enterprise, Transport 

Energy and Communications, CSO, 

EPA, ESB

Data held by ESB but not released: 

commercial sensitivity

Total ODA given/received as % of GNP Depts of Finance and Foreign Affairs Not applicable

Number of foreign and indigenous jobs 

created

Enterprise Ireland, Industrial Development 

Authority, Shannon Development

Data available

Overseas tourist numbers Bord Fáilte Proxy: data available on numbers of 

guesthouses, hotels, B&Bs

Table 2.4. State indicators (social).
Indicator Data sources Data status

Head count index of poverty CSO National data only

Ratio of average female:male wage Census, CSO County data only

Children finishing primary school Dept of Education Data available

Informal undeclared employment Dept of Social Welfare, Revenue 

Commissioners

No data

School life expectancy Dept of Education Data at county level only

Women/100 men in labour force CSO County data only

Life expectancy at birth Dept of Health, Health Boards County data only

Number of persons/hospital bed Dept of Health, Health Boards Data available

Infant mortality rate Dept of Health, Health Boards Data at national level only

Number of practising GPs Dept of Health, Health Boards, 

Golden Pages

Data available

% population covered by health

insurance

Dept of Health, Health Boards, VHI 

and BUPA Ireland

Data not released: commercial sensitivity

% population in urban areas Census, CSO Not applicable

% single parent families Dept of Social Welfare County data only

Table 2.5. State indicators (environmental).
Indicator Data sources Data status

Changes in land condition Dept of Environment and Local Govt, OSI Cost of data too high

Changes in forest cover Coillte, Coford Data available

Number of mildly, moderately and 

strongly eutrophic lakes

EPA, LAs Data available for larger lakes

Concentration of faecal coliforms in 

water bodies

EPA, LAs No data at settlement level

Area, volume and distribution of green 

areas

LAs Not applicable

Area of land devoted to waste disposal EPA, LAs County data only

Number of pedestrian streets, bus and 

cycling lanes

EPA, LAs Not applicable

Birds as indicators of biodiversity BirdWatch Ireland Data available
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Table 2.6. State indicators (economic).

Indicator Data sources Data status

Environmentally adjusted NDP intensity 

of material use

Dept of Environment and Local Govt National/pilot basis only

Number of school children/classroom/

school in primary and post-primary 

schools

Dept of Education Data available for primary level only

Local government/capita income Dept of Environment and Local Govt, 

LAs

National data only

% 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, 

LAs

National data only

Table 2.7. Impact indicators (social).

Indicator Data sources Data status

Trends in journey time Dept of Environment and Local Govt National data only

Number of persons killed or injured in 

road accidents

National Roads Authority Data available 

Table 2.8. Impact indicators (environmental).

Indicator Data sources Data status

Biological and chemical status of river

and lake water quality

EPA, LAs Data available but for 1998 only

Biological and chemical status of 

drinking water quality

EPA, LAs County data only

Means of travel to work Census Data available

Table 2.9. Impact indicators (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 indicators (social).

Indicator Data sources Data status

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

National health expenditure devoted 

to local health care

Depts of Finance and Health, Health 

Boards

Regional data only

Total national health expenditure related 

to GNP

Depts of Finance and Health, Health 

Boards

National data only

Infrastructure expenditure/capita Depts of Finance, Environment and 

Local Government, NDP policy

Data available on NDP expenditure on 

roads
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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 the indicator set. The comprehensive nature of this
49
new set is also highlighted through a sectoral analysis

(Tables 2.13–2.15).

2.4.2.1 Sectoral analysis 

Energy

1. Energy use

2. Renewable energy share

3. Presence of CHP

4. Fossil fuel consumption

5. Energy initiatives
Table 2.11. Response indicators (environmental).
Indicator Data sources Data status

Wastewater treatment EPA, LAs Data available for larger settlements

Protected area as % of total area Dept of Art, Heritage, Gaeltacht and the 

Islands, Dúchas

Data available

Expenditure on waste collection and 

treatment

EPA, LAs Limited data available from Mr Binman

% population connected to wastewater 

treatment plants

EPA, LAs Data available

Waste recycling and re-use rates REHAB, LAs Data available

Number of IPC and waste licences

issued

EPA Data available

Investment in heritage The Heritage Council, Dept of 

Environment and Local Government

National data only

Controls on litter Dept of Environment and Local 

Government

National data only

Table 2.12. Response indicators (economic).
Indicator Data sources Data status

Environmental protection expenditure as 

% of GDP

Depts of Environment and Local 

Government, Finance

No data available

Amount of new or additional funding for 

sustainable development

Depts of Environment and Local 

Government, Finance

No data available

Pollution abatement and control 

expenditure

Depts of Environment and Local 

Government, Finance, LAs

No data available

Per capita expenditure on roads National Roads Authority Data available, no trends over time

Expenditure on air pollution abatement Depts of Environment and Local 

Government, Finance

No data available

Expenditure on waste management Depts of Environment and Local 

Government, Finance

National data only

Expenditure on hazardous waste 

treatment

Depts of Environment and Local 

Government, Finance

No data available
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Table 2.13. Sectoral classification of environmental issues.
Environmental issues Driving force/pressure State Impact Response

Air pollution and 

transport

Mode of journey to 

work

Accessibility by public 

transport

Number of vehicles 

registered

Traffic growth

Number of passengers/

car

Built-up area/density

Air quality index Respiratory illness Cycle-ways

Numbers of passengers/

car

Climate change Energy use

Renewable energy 

share

Presence of CHP

Energy initiatives

Energy efficiency rating 

of housing

Water quality BOD (N & P) in water 

bodies

Pb, Cd, Cr, Cu in water 

bodies

Drinking water 

quality

Wastewater treatment

% population connected 

to wastewater treatment 

plants

Urban metabolism 

(resource use and 

waste)

Amount of municipal 

waste produced/capita

Water consumption.

Fossil fuel consumption

Food consumption

Amount of municipal 

waste going to landfill

Eco-efficiency Industrial waste 

arisings

Waste recycling and re-

use rates

Number of IPC and 

waste licenses issued

Waste minimisation 

actions

Litter fines

Street cleaning

Number of recycle bins

Urban quality New house 

completions

Changes in forest cover

Birds (biodiversity)

Amount of green space

Spread of urbanised area

Noise complaints

Derelict land

Protected area as % of 

total area

Investment in 

environmental/ 

regeneration schemes

Table 2.14. Sectoral classification of social issues.
Social issues Driving force/pressure State Impact Response

Education Rate of change of

school age population

Children finishing 

primary school

% of 16-year-olds 

staying on in post-

compulsory education

% of population of 

working age with no 

qualifications

Health Number of persons/

hospital bed

Number of practising 

GPs

Access to emergency 

medical services

Sport and leisure 

facilities

% of children fully 

immunised

Individual Road fatalities Floor area per person Housing investment

Social cohesion Unemployment rate

Income support 

Population size trends Crime figures Lotto payments to 

tourism
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Table 2.15. Sectoral classification of economic issues.
Economic issues Driving force/pressure State Impact Response

Economic performance Number of foreign and 

indigenous jobs created

Overseas tourist 

numbers

House price/ income 

ratio

Disposable income per 

household

Distance travelled to 

work

Employment in high-

tech industries

Jobs gained/jobs lost

Stock of jobs

Occupations

Road improvement 

needs

Per-capita expenditure 

on roads
Transport

1. Mode of journey to work

2. Accessibility by public transport

3. Number of vehicles registered

4. Number of passengers/car

5. Cycle ways

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
1. BOD (N & P) in water bodies

2. Pb, Cd, Cr, Cu in water bodies

3. Wastewater treatment

4. Number of IPC and waste licenses issued

5. Litter fines

6. Street cleaning

7. Number of recycle bins

8. Amount of municipal waste produced

9. Amount of municipal waste going to landfill

Tourism

1. Protected area as % of total area
51
2. B&Bs

Miscellaneous
1. Built-up area/density

2. Water consumption

3. Amount of green space

4. Spread of urbanised area

5. Noise complaints

6. Drinking water quality

7. Investment in environmental/regeneration schemes

8. 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. The final list of indicators pre-

sented here is selected on the basis of data availability

and accessibility.

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, gaps in 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-

tive to settlement size, the initial analysis of some indica-

tors signals that larger settlements are more sustainable,

while others suggest that smaller settlements are more

sustainable. The purpose of this section is to evaluate the

significance of these indicators in order to arrive at an

overall assessment of the relationship between settlement

size and sustainability.
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Table 2.16. Sensitivity of indicators to settlement size.
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Indicator Sensitivity

Yes No

Driving force/pressure indicators

Municipal waste/capita (Env) √

Number of passengers/Car (Soc) √

State indicators

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/pressure indicators

Number of vehicles registered (Env) √

Urban wastewater discharges (Env) √

N & P loads (Env) √

Traffic growth (Env) √

Jobs gained/jobs lost (Econ) √

State indicators

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) √

Response indicators

B&Bs, guesthouses, hotels (Env) √

Roads to be upgraded under the NDP (Env) √

Lotto payment to tourism (Soc) √

Road improvement needs (Econ) √
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2.4.3.1 Gaps in the information 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 tackle is-

sues related to data availability, the uncertain definition

of settlement boundaries and the need for a representative

sample of settlements to allow more scientifically based

quantitative analyses and modelling. As indicated above,

Tables 2.1–2.12 examine the status of each indicator 

determine whether data were available to settlement l

el. In addition, the following list highlights gaps in the in

formation base for those indicators not displayin

sensitivity to settlement size.

Driving force/pressure

1. Number of vehicles registered (Environmental) –

data for the number of vehicles registered were o

tained from the National Roads Authority. These da

exist at county level only and, therefore, provide on

an indication of differences among settlements.

2. Urban wastewater discharges (Environmental) –

data on urban wastewater discharges were obtai

from the Urban Waste Water Discharges in Ireland

reports 1994/1995, 1996/1997 and 1998/1999. Th

are no data in these reports for Freshford, Shinro

and Pallasgreen.

3. N and P loads (Environmental) – data for total N and

P discharged to rivers were obtained from the EP

Total nitrogen was not analysed in 1997–1999. T

mean of the ratio of total N (which was analysed 

each year) was, therefore, used to produce estima

total N loads for 1997–1999 for each individual rive

Data were supplied for the Shannon Estuary and W

terford Harbour catchment areas only and could n

therefore, be used as indicators for the estimation

sustainable settlement size.

4. Traffic growth (Environmental) – data on traffic

growth on national primary and national seconda

routes were obtained from the National Road Needs

Study report (NRA, 1998). Although it is generally

agreed that this indicator ties in with the growth 

number of vehicles registered/settlement, the lack

a representative time frame for annual daily traff

renders this indicator unsuitable for use in this stud
53
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5. Jobs gained/jobs lost (Economic) – data on job num-

bers were obtained from Enterprise Ireland and rela

to full-time jobs in companies under the remit of En

terprise Ireland, Shannon Development or Udaras

Gaeltachta. Data were available for all settlemen

(from 1991) with the exception of Freshford and Pa

lasgreen. Consequently, comparisons across sma

settlements were not possible.

State indicators

1. River water quality (Environmental) – the biological

quality of river water is assessed by the EPA at so

3200 locations on a 3-year basis. The chemical sa

pling of the rivers is significantly less extensive, wit

a total of 2100 monitoring locations. The data we

obtained from various contacts within the EPA an

also from the EPA website. Chemical data exist f

rivers in all settlements. However, these do not cov

a representative time frame and are, therefore, uns

able for application to settlement size.

2. Conservation areas (Environmental) – data on con-
servation areas were supplied by Dúchas in map f
mat. These include National Heritage Areas, Spec
Protection Areas, Special Areas of Conservation, N
ture Reserves and National Parks. However, the sm
number of settlements examined in this resear
project renders this indicator unsuitable for measu
ing sustainable settlement size.

3. Hospital activity (Social) – data on hospital activity
were obtained from the Health Statistics (Department
of Health, 1999) report. Only three settlements ha
hospitals located within their boundaries. Inhabitan
of the remainder must travel to other settlements 
treatment. Insufficient data and the limited time fram
reduce the value of these data as indicators of sust
able settlement size.

4. Number of pupils attending primary schools (Social)
– data on the number of children attending prima
school were obtained from the Department of Educ
tion. Addresses of the schools were taken from t
Primary School Database. Two schools were selec
at random from each town (except Shinrone). T
overall totals and totals by standard do not agree 
schools that also have special needs pupils. Inform
tion was supplied for the school years 1993/199
1995/1996, 1997/1998 and 1999/2000. The lack o
representative sampling frame reduces the value
these data as an indicator of sustainable settlem
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5. Stock of jobs (Economic) – data on the stock of jobs
in each settlement were obtained from Enterprise I
land and relate to full time jobs in companies und
the remit of Enterprise Ireland, Shannon Develo
ment or Udaras na Gaeltachta. Data were available
all settlements (from 1991) with the exception o
Freshford and Pallasgreen. Consequently, comp
sons across smaller settlements were not possi
This indicator does not display sensitivity to settl
ment size for larger settlements.

6. Occupations (Economic) – data on the number of
persons working in each occupation were obtain
from the 1996 Census, but for larger settlements on
Consequently, comparisons across smaller set
ments were not possible.

Impact indicators

1. Average house prices (Economic) – all house prices

were obtained from a range of auctioneers loca

within each settlement and are based on housing 

velopments sold in each period. No prices were ava

able for Freshford, Shinrone or Pallasgree

Insufficient data available and the limited time fram

reduce the value of these data as an indicator of s

tainable settlement size.

Response indicators

1. B&Bs, guesthouses, hotels (Environmental) – the

number of B&Bs, guesthouses and hotels are used

a proxy for tourist numbers in each settlement b

tween 1990 and 2000. Bord Fáilte was able to prov

tourist numbers at county level only from 1997 t

2000. The accommodation data were obtained fro

Hotels and Guesthouses Ireland 2001 (Irish Hotels

Federation, 2001) and Bed & Breakfast Ireland 2001

(Town and Country Homes, 2001) and are only rep

sentative of the current status (2001) of tourist acco

modation in Ireland. It is acknowledged that not a

B&Bs, guesthouses or hotels may advertise in the

guides and so the data are not fully representative

inter-settlement differences.

2. Lotto payment to tourism (Social) – data on lottery

expenditure were obtained from the Department 

Finance. The 1997 report listed the names of ea

club in receipt of funding. However, it did not specif
54
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the settlements in which the clubs were located. Ins

ficient data and the limited time frame reduce the va

ue of these data in providing an indicator o

sustainable settlement size.

3. Road improvement needs (Economic) – data on ex-

penditure on national road improvements were o

tained from the National Road Needs Study report

(NRA, 1998). Insufficient data and the limited time

frame reduce the value of these data as an indicato

sustainable settlement size.

2.4.3.2 List of ideal indicators

A list of ideal indicators and the additional data require

is presented in Table 2.17.

2.5 Environmental indicators displaying
sensitivity to settlement size

2.5.1 Driving force/pressure indicators

2.5.1.1 Municipal waste

Data on municipal waste production were obtained fro

the National Waste Database reports 1995 and 1998

(EPA, 1996, 1999e). The management of municipal so

waste poses a complex and costly problem for socie

largely due to rapid urbanisation processes (Mato, 199

Ireland is experiencing annual growth in the productio

of all kinds of waste: household, commercial, industria

agricultural and hazardous waste (Tables 2.18–2.2

The generation of waste is at present an unavoidable c

sequence of domestic and economic life, but by the l

1980s it was accepted that the quantities of waste p

duced by developed countries are unsustainable, as is

manner in which these wastes are managed (Boy

1987). It is estimated that over 2 million t of municipa

waste were generated in Ireland in 1998. Nearly 70%

all solid waste produced in Ireland is either landfilled o

disposed of on site by the producer. A total of 11% is r

cycled. On average, more than 60% of municipal wa

and about 70% of hazardous waste was disposed o

landfill sites in member countries of the Organisation f

Economic Co-operation and Development (OECD) 

1987 (Stanners and Bordeau, 1995). In virtually all cou

tries, the practice is to landfill this waste en masse as col-

lective and undifferentiated waste (Colleran, 1994).
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Table 2.17. List of ‘Ideal Indicators’.

Ideal Indicator Additional Data Required

Waste (municipal solid waste, hazardous waste, 

waste treatment/disposal)

Data on each category of waste collected/settlement/year from 

local authorities

Water (quality of drinking water, level of wastewater 

treatment, surface and groundwater quality, % population 

connected to wastewater treatment plants)

Data on each category of water quality/settlement from local 

authorities and the EPA. Data from annual field-based studies

Transport (range of public transport services, cycle ways, 

pedestrianisation, quality and network of roads, travel 

control measures, travel time and distance to services and work)

Census Reports to include data on smaller settlements. 

Additional data from field studies

Energy (source – renewable energy share, per-capita usage, 

industrial usage, presence of CHP, energy efficiency rating 

of housing)

Data on energy supplied from renewable and non-renewable 

sources. Data on energy use by sector/settlement/year. Additio

data from field studies on conservation measures

Renewable and non-renewable resource consumption (food, 

water, construction materials, etc.)

Data from Dept of Agriculture, Food and Rural Development, 

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/settle

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 additi

field-based research

Biodiversity (sensitive species – number and frequency, 

special protection areas)

Data on indicator species/settlement/year from Dúchas. 

Additional data from NGOs and field work

Education (access, number of children per teacher, school 

leaving age, number attending third level)

Dept of Education data reported to settlement level

Income (per-capita income, percentage claiming social welfare 

assistance, percentage in top and bottom 10% of earners,

sources of income) 

Dept of Social Welfare data to settlement level

Housing (quality, cost, ownership, number of people per 

square metre of floor space, rent costs)

Housing Bulletin data to settlement level. Census Reports to 

settlement level. Additional field-based data

Employment (type, foreign or indigenous owned business, 

average working life, average age starting work and retiring)

IDA and Enterprise Ireland data to settlement level/year. Census 

Reports to 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. Addition

based surveys on annual basis

Health (mortality, health services, type and frequency of

diseases requiring medical aid)

Data from Regional Health Boards, HIPE Data Unit (ESRI) to 

settlement level/year

Additional field-based surveys on annual basis



R. Moles et al., 2000–LS–4.3–M1
56
Table 2.18. Total waste produced, by Local Authority.
Local Authority County

pop.
Household waste

(t/annum)
Commercial
(t/annum)

Street cleaning
(t/annum)

Total
(t/annum)

Total waste/
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 25,489 0.25 0.46

Kerry Co. Co. 12,6130 18,911 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 36,505 63,177 0.33 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. 75,336 17,400 24,559 11,550 5254 200 1744 29,150 31,557 0.39 0.42

Offaly Co. Co. 59,117 12,500 17,510 4200 7513 100 0 16,800 25,023 0.28 0.42

Table 2.19. Total municipal waste/capita.
Settlement (ranked 
by population size)

Settlement 
population

Total tonnes waste/settlement Waste/capita for each settlement

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

Sligo MB 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 

by population size)

Settlement 

population

Total tonnes household waste/settlement Household waste/capita for each 

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

Sligo MB 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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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 is almost uniform for both the larger and smaller

settlements. In 1995, Limerick and Waterford again show

a greater per-capita production of household waste than
57
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 this indicator is relevant to sustainable develop-
ment

Waste arises as a consequence of the use of non-renewa-

ble resources and energy generation; the greater the waste

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 is a non-re-

newable resource, but they also create pollution problems
Table 2.21. Total commercial waste/capita.
Settlement (ranked 
by population size)

Settlement 
population

Total tonnes commercial waste/
settlement

Commercial waste/capita for each 
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

Sligo MB 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

Portlaoise 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 

by population size)

Settlement 

population

Total tonnes street waste/settlement Street waste/capita for each settlement

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

Sligo MB 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

Portlaoise UD 3531 33 33 0.009 0.009346

Freshford 632 2 15 0.003 0.023734

Shinrone 479 1 0 0.002 0

Pallasgreen 303 2 2 0.007 0.006601
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Figure 2.6. Total tonnes of commercial waste produced/set
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ent.
Figure 2.4. Total tonnes of municipal waste produced/settlement.
Figure 2.5. Total tonnes of household waste produced/settlement.
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Figure 2.9. Total tonnes of household waste/capita.
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Figure 2.7. Total tonnes of street waste produced/settlement.
Figure 2.8. Total tonnes of municipal waste/capita.
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such as the generation of biogas, leachate, 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 (DoELG, 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) is to achieve a 20% 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 development

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.
Figure 2.10. Total tonnes of commercial waste/capita.
Figure 2.11. Total tonnes of street waste/capita.
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2.5.2 State indicators

2.5.2.1 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 is acknowledged. Here, the data for

the years 1994–2000 are aggregated and gardens i

settlements are included (i.e. not only the 11 sample 

tlements) with the exception of Dublin and environ

which were considered a special case. An analysis of t

number of species recorded in gardens showed no r

tionship between total species number and the size of

settlement in which the garden was located. The analy

was then taken a stage further, during which individu

species were considered. The goldfinch was selected

cause it is less common (recorded in a total of 169 g

dens outside of Dublin), and has particular habi

requirements (arboreal nesting, more specialist win

feeding requirements). Goldfinches, therefore, might 

considered representative of less abundant species 

narrower niches. It was found that goldfinches were mo

likely to be found in gardens within smaller settlemen

(Fig. 2.12).

Why this indicator is relevant to sustainable develop-
ment
The maintenance of biodiversity is an important comp

nent of sustainability. It is not possible to quantify tot

biodiversity, as too many taxa are present. Therefore,
61
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lected taxa may act as indicators of biodiversity. Wh

the total number of species of birds in gardens was not

lated to settlement size, goldfinches were more likely 

be observed in gardens in smaller settlements. The go

finch is a brightly coloured, easily identifiable and som

what uncommon species with well-known habita

requirements, especially the availability of trees for ne

ing in summer and plant seed heads for food in winter

is, therefore, a more specialist, or narrow-niched spec

sensitive to the availability of particular habitats, esp

cially woodland and rough ground. These habitats a

perhaps less likely to be present in built-up areas. T

goldfinch, therefore, represents a less common, m

specialist species, and for that reason it may be cons

ered a useful indicator of biodiversity.

What the analyses show

Goldfinches are more likely to be recorded in the garde

of smaller settlements, though differences between g

dens of larger and smaller settlements were not sign

cant, and data on numbers of individual goldfinches we

not available. Moreover, considering all common bir

species together, community diversity is not reduced

the gardens of larger settlements. While data for eig

species were examined, it was not possible to identify a

others that showed a relationship with settlement s

similar to that of the goldfinch. Therefore, use of th

goldfinch as an indicator of biodiversity is somewha

problematic, as the interpretation of findings is uncerta

On the other hand, in the absence of other data, this in

cator deserves some attention.
000 20000 25000 30000

t Population
Figure 2.12. Number of individual sightings of goldfinches.
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2.5.2.2 Population density

Data on population density were obtained from the Cen-

sus of Population 1996 and from the Ordnance Survey of

Ireland 1:50,000 Discovery Series Maps of Ireland.

The average population density in Ireland is low, at 51

persons/km2 but ranges from over 100 persons/km2 in

eastern and southern areas to less than 25 persons/km2 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

fective waste management strategy is reflected in our l

level of environmental awareness and is also a con

quence of our low population density, in contrast to T

Netherlands, for example, where waste managem

strategies have been developing since the 1970s and

level of environmental awareness (and population den

ty) is one of the highest in the world (Colleran, 1994).

Population data for each settlement are derived from 

1996 Census. Within larger settlements, the Census 

tinguishes between borough and environs. Herein, 

population of a settlement is taken to be the combin

figures for borough and environs. The extent of sett

ments is estimated on the basis of the Ordnance Surve

Ireland 1:50,000 Discovery Series Maps of Ireland and

quantified using the superimposition of a grid patter

The extent of a settlement is taken to be the shaded g

area on these maps. One smaller settlement (Pallasgr
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was not mapped as a shaded area and the extent was

mated by field measurements. Areas in Table 2.23 

given in square kilometres, and population density 

numbers of people per square kilometre, in order to fac

itate comparisons. As a rule, smaller settlements ha

lower densities (Fig. 2.13). Shinrone has the lowest po

ulation density. Killarney has the second highest dens

which is surprising given that much of the settleme

takes the form of hotels and other tourism infrastructu

Freshford has a higher population density than oth

comparable settlements in the sample. The extent of W

terford is greater than Limerick, but the population de

sity of Limerick is considerably greater.

Why this indicator is relevant to sustainable develop-
ment

The average population density in Ireland is low, by E

ropean standards, at 51 persons per km2. However, this

figure ranges from over 100 persons per km2 in the East

and South to less than 25 persons per km2 in the West.

Ireland’s settlement fringe housing development is oft

characterised by one-off detached residences or low-d

sity suburban-type housing. In the mid-1920s Dublin

inner city housed 250,000 people. This figure has sin

reduced to 73,000. Low density suburban housing p

vides insufficient numbers of passengers to support p

lic transport, resulting in increased dependency 

private transport, which in turn leads to increased ene

usage, emissions of air pollutants and congestion. L

numbers of passengers and congestion in turn leads to

reduced effectiveness of the public transport infrastru

ture.
50000 60000 70000 80000 90000

lation Size
Figure 2.13. Population density vs. population size.
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Higher-density housing also increases the efficiency of

other services, such as waste 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 a low 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 expressed.2 Therefore, population density is an

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 crucial 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 - Strategy for Ire-

land (1997) states that priority is to 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 a report published in 1998, it was concluded that Irish

residential densities are low and that most residential de-

velopments in 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-

ble for Shinrone and Pallasgreen. The figures 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

shown in 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 ha in

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).
Table 2.23. Population density.
Settlement Urban districts plus suburbs

(1996 Census)

Total area

(square kilometres)

Population density

(population per square kilometre)

Limerick 79,137 9.56 8277

Waterford 44,155 11.53 3830

Sligo 18,509 4.74 3905

Athlone 15,544 4.32 3598

Killarney 12,011 2.64 4550

Portlaoise 9474 4.44 2134

Westport 4520 1.23 3675

Roscrea 4170 1.11 3757

Freshford 632 0.17 3718

Shinrone 479 0.24 1996

Pallasgreen 303 0.15 2020
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Figure 2.15. Classes of forest/settlement.
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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

Portlaoise 3531 242.68
Figure 2.14. Forest cover (ha)/settlement.
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Figure 2.16. Area under forest vs. population size.
Figure 2.17. Classes of forest vs. population size.
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Table 2.25. Classes of forest for each settlement.
Forest class Settlement

Limerick Waterford Sligo Killarney Athlone Westport Roscrea Portlaoise

Conifer young spruce á á á

Conifer mature spruce á á á

Conifer mature pine á á á á

Conifer mature larch á

Conifer mature other á á á

Conifer young pine–spruce mix á á

Conifer mature pine–spruce mix á á

Broadleaf young beech á

Broadleaf young other á á á á á

Broadleaf mature oak á

Broadleaf mature other broadleafs á á á á á á á

Mixed young forests á á á á

Mixed Forest Mature á á á á á á

Cleared and young forests á á á á

Private grant aided á á á
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Why this indicator is relevant to sustainable develop-
ment

Forested areas are important providers of habitats for

wildlife and are valuable amenity/recreational areas. For-

ests located close to urban centres act as important 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 area forested has been set for 2035.

The EU average is approximately 35% of total area under

forest. Seventy-eight percent of forest cover in Ireland is

Sitka spruce. The possible negative impacts of forestry

require consideration, including the effects on land drain-

age, the dominance of exotic conifers, impacts on land-

scape and cultural heritage, isolation of rural 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 development.

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. DEDs for 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 due to the significant increase in

urban land prices in recent years as a consequence of Ire-

land’s unprecedented rate of economic growth. This m

present a misleading picture in favour of smaller sett

ments. Furthermore, current policy focuses on farm f

estry, which is now the largest single component of t

forestry programme. Farmers, most of whom live close

smaller rural settlements, accounted for 89% of priva

afforestation in 1998. Therefore, results are difficult 

interpret; there is a bias in favour of smaller settleme

resulting from the method of data collection necessar

adopted.
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2.5.3 Impact indicators

2.5.3.1 Means of travel to work

The 1991 and 1996 Censuses provide data on mean

travel. Proportions of respondents using travel modes 

tabulated (Tables 2.26 and 2.27) and displayed graphi

ly (Figs. 2.18–2.24). Travel by car is the dominant mo

of transport in all settlements (Figs. 2.25–2.30). Relativ

ly low values recorded for smaller settlements in 19

were not replicated in 1996, with the possible excepti

of Killarney, so that by 1996, car use was similar in a

settlements. Travel by foot was lowest in Limerick, th

largest settlement by population in the sample, but oth

than this no clear relationship with population size w

evident. Bicycle use was marginally lower in larger se

tlements (Limerick and Waterford), and bicycle use d

clined everywhere between 1991 and 1996, though 

very little in Killarney. Bus use was greatest in the larg

settlements (Limerick and Waterford), and smallest 

smaller settlements, though Sligo values were the exc

tion to this pattern. However, bus use declined in Lime

ick between 1991 and 1996, presumably reflected in 

increase in car use.

Why this indicator is relevant to sustainable develop-
ment
Transport accounts for a growing proportion of consum

tion of non-renewable energy resources. All modes 

mechanised transport have important environmental i

pacts at global, national and local levels. Use of the 

for single-purpose journeys is particularly unsustainab

Almost 80% of people employed in Ireland travel to wor

by car. Buses are used by 6.9% of the workforce, w

just 1.6% using the train or DART. Eleven percent of th

workforce walk to work and 2% cycle. However, mor

than 40% of the workforce in the Dublin and Mid-East r

gion regard public transport as not being a practical o

tion, while 13% prefer private transport irrespective o

public transport provision. Road transport contribut

substantially to the production of atmospheric carbon 

oxide, nitrogen oxide, volatile organic compound

(VOCs) and particulates. A car with driver uses twice 

much energy per person/distance as a commuter train 

more than ten times as much energy as a full doub

decker bus. Choice of means of travel has implicatio

for air quality, road safety, access to basic services a

land quality. Sustainable development must aim at i



Methodologies for the estimation of sustainable settlement size
Figure 2.18. Percentage of workforce travelling by bus/sett
67
ent.
Table 2.26. Means of travel.
Settlement Year Total 

workforce
On foot Cycle Bus Train Motorcycle Car

(driver)
Car

(passenger
Other None

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 396 157 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 workforce and means of travel.
Settlement/year Foot Bicycle Bus Train Car

Limerick 1991 18.4 5.6 10.3 0.1 51.6

Limerick 1996 19.4 4.6 9.0 0.1 57.6

Waterford 1991 25.7 6.6 3.5 0.1 51.5

Waterford 1996 23.0 4.5 3.9 0.2 57.7

Sligo 1991 30.8 6.5 2.9 0.1 44.0

Sligo 1996 28.9 5.2 1.9 0.1 53.4

Killarney 1991 23.1 8.9 1.1 0.2 42.9

Killarney 1996 24.8 8.7 0.8 0.1 47.5

Athlone 1991 22.9 9.1 2.6 0.6 47.9

Athlone 1992 20.7 7.2 2.9 0.3 55.6

Portlaoise 1991 23.9 8.0 1.2 2.2 47.4

Portlaoise 1996 21.5 5.8 1.4 1.9 57.0
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Figure 2.21. Percentage of workforce travelling by motorc
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e/settlement.
Figure 2.20. Percentage of workforce travelling by foot/settlement.
Figure 2.19. Percentage of workforce travelling by train/settlement.
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Figure 2.23. Percentage of workforce travelling as car passengers/settlement.
Figure 2.22. Percentage of workforce travelling as car drivers/settlement.
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Figure 2.27. Means of travel by persons in Sligo.
70
Figure 2.25. Means of travel by persons in Limerick County Borough.
Figure 2.26. Means of travel by persons in Waterford.
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Figure 2.30. Means of travel by persons in Portlaoise.
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Figure 2.28. Means of travel by persons in Killarney.
Figure 2.29. Means of travel by persons in Athlone.
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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 appears to 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 a very 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) a greater proportion of the workforce using buses for

the journey to work/education (public transport provi-

sion and use are again central to planning for sustain-

ability);

(b) a greater proportion of the workforce travelling as car

passengers (indicative of greater car-pooling).

2.5.4 Response indicators 

2.5.4.1 Integrated Pollution Control Licensing

IPC licenses were first issued in 1994. All new and exist-

ing industrial and manufacturing facilities in 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 single license

is issued 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 here is to mitigate or eliminate potentially

adverse environmental impacts. The second element of
72
IPC, Annual Environmental Report (AER), is intended 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 proportional 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

as to why Portlaoise has a greater number of IPC 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 licenses is-

sued (Fig. 2.33).

Why this indicator is relevant to sustainable develop-
ment

The main purpose of IPC licensing is the reduction of in-

dustrial wastes and emissions. By 1999, 409 IPC 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 notices or, 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 IPC 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 licenses is-

sued. Cumulative IPC licenses favour larger settlements,
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 size.
Figure 2.31. Number of IPC licenses issued 1995–2001.
ion
Table: 2.28. Total IPC licenses issued.
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
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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, this is a strong in-

dicator and the data are reliable.

2.5.4.2 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-

ment size decreases (Table 2.29), but with important ex-

ceptions where no recycling facilities are available.
74
Although the actual number of recycling facilities is

greater in the larger settlements, the per/1000 figures in-

dicate the inverse, with Killarney, Freshford and Pallas-

green scoring highest. Data on the actual 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 sin

1995, with glass recovery, for example, increasing fro

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

Why this indicator is relevant to sustainable develop-
ment

Following government policy on waste management, t

next best environmental alternative after waste preve
Figure 2.33. Cumulative number of IPC licenses issued 1995–2001.
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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.

There is increasing pressure on the private sector to deliv-

er a 27% recovery target for packaging waste by the year

2002. The policy statement Changing Our Ways
75
(DoELG, 1998) calls for recycling of 35% of all munici-

pal waste and 50% of construction and demolition waste.

Progress in 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 settlements have a greater number of re-

cycling facilities. The overall capacity for recycling is

highest in larger settlements. The apparent greater per-
Figure 2.34. Number of recycling banks and facilities/1000 population.
Table 2.29. Number of recycling banks/1000 population.
Settlement
(ranked by population size)

Population Material recycled Number of banks Number of recycling 
banks/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, aluminium cans, textiles 1 1.7

Shinrone 479 None 0 0

Pallasgreen 303 Glass, aluminium cans 1 3.3
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capita provision of recycling banks in the smallest settle-

ments is by and large a statistical artefact, and some

smaller settlements have no banks at all. Clearly, recy-

cling is crucial 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 Driving force/pressure indicators

2.6.1.1 Number of passengers/car

Data on 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 2.35 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 frequently in larger urban centres, such as Limer-

ick. However, the number of passengers per car is almost

equal to that of Athlone and Sligo, which have a consid-

erably smaller population and available workforce. This
76
may be due to greater reliance on public transport in Lim-

erick.

Why this indicator is relevant 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 a reduction in the number of cars in use.

In cases where members of the workforce live in 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

The level 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 State indicators 

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 shows a pro-

portional linear relationship, with the number of GPs in-

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 settlements in the

study.
Table 2.30. Number of passengers/car.
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

Portlaoise 3531 3179 1546 267 0.172703752
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Figure 2.35. Number of passengers/car vs. population size.
Figure 2.36. Number of passengers/car vs. workforce.
Table 2.31. Number and per-capita number of GPs/settlement.
Settlement

(ranked by population size)

Population Number of GPs Number of GPs/capita

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

Portlaoise 3531 5 0.0014

Freshford 632 1 0.0016

Shinrone 479 0 0.0000

Pallasgreen 303 1 0.0033
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Why this indicator is relevant to sustainable develop-
ment

Sustainable development embraces the concept of social

welfare; it is argued that a society with a welfare deficit

is likely 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 the time of informa-

tion gathering, the only source of data available was the
78
Golden Pages, and it is acknowledged that GPs select to

be listed. Furthermore, it is clear that GPs resident in

smaller settlements may service a number 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 Public transport

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.
Figure 2.37. Number of GPs/settlement.
Figure 2.38. Number of GPs/capita.
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Figure 2.39. Public transport.
Table 2.32. Public transport system.
Settlement 
(ranked by 
population)

Bus Éireann Urban bus Private bus Overseas Taxi Rail

Limerick Dublin, Roscrea, Cork, 
Tralee, Galway, Ennis, 
Killarney, Portlaoise, 
Westport, Shannon, Ballina,
Waterford, Sligo, Derry, 
Athlone

12 routes 4 per day:
• Limerick–Dublin
•
4 per day:
• Limerick–Roscrea

2 per day: 
• Limerick–Bristol/ 

London
1 per day: 
• Limerick–Portsmouth
1 per day: 
• Limerick–Birmingham

á 10 per day:
• Dublin–Limerick 

Waterford Dublin, Limerick, Shannon, 
Killarney, Cork, Wexford, 
Waterford, Longford

6 routes 7 per day: 
• Waterford–Dublin

one per day:
• Waterford–

Birmingham)

á 5 per day:
• Dublin–Limerick–Waterford

Sligo Dublin, Galway, Cork, 
Derry, Athlone, Longford, 
Limerick, Belfast, Dundalk

1 route 2 at weekends only: 
• Sligo–Dublin
•
1 at weekends only: 
• Sligo–Westport

1 per day:
• Sligo–London

á 5 per day:
• Dublin (Connolly Station)–

Sligo

Killarney Dublin, Cork, Limerick, 
Tralee, Dingle, Ennis, 
Galway, Waterford, Wexford

None None 2 per day:
• Killarney–Bristol/

London
1 per day:
• Killarney–Portsmouth
1 per day:
• Killarney–Birmingham

á 6 per day: 
• Dublin–Tralee–Killarney

Athlone Dublin, Galway, Sligo, 
Portlaoise, Roscrea, 
Limerick

None 5 per day:
• Athlone–Galway
5 per day: 
• Athlone–Dublin

None á 8 per day: 
• Dublin–Galway/Westport

Westport Dublin, Cork, Limerick, 
Galway, Clifden, Sligo, 
Waterford, Belfast, Derry

None 1 at weekends only:
• Sligo–Westport

1 per day:
• Westport–London

á 8 per day:
• Dublin–Galway/Westport

Roscrea Dublin, Limerick, Portlaoise,
Cork, Athlone, Tralee, Sligo

None 6 per day:
• Roscrea–Limerick
4 per day:
• Roscrea–Dublin

None á 2 per day:
• Dublin–Limerick (via Nenagh)

Portlaoise Dublin, Limerick, Cork, 
Waterford, Athlone, 
Longford

None 3 per day:
• Portlaoise–Dublin
2 per day:
• Portlaoise–Carlow
2 per day:
• Portlaoise–Kilkenny

None á 12 per day:
• Dublin–Limerick line

Freshford None None None None á None

Shinrone Shinrone–Nenagh (1/day) None None None á None

Pallasgreen Tipperary/Limerick route, 7 None None None á None
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Why this indicator is relevant 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 fatalities and 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 persons killed and injured

on Irish roads at county level from 1990 to 1998. These

data were available at county level only and, therefore,

only provide a guide 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
80
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 this indicator is relevant 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 Síochána and s

plied to the NRA for processing and analysis. The nu

bers of both fatalities and injures on Irish roads a

increasing exponentially. According to the National

Roads Needs Study (NRA, 1998), 40% of accidents and

64% of fatal accidents occurred in rural areas, while 26

of injury accidents and 38% of fatal accidents occurr

on national routes. The occurrence of deaths and injur

on the roads detracts from social and economic susta

bility; therefore, numbers of deaths and injuries repr

sents an important indicator of sustainability.

What the analyses show

Although research findings indicate that the number 

fatalities/injuries/settlement increases with populatio

size, national figures reveal the opposite, with the majo

ity of fatal and non-fatal accidents occurring in rural ar

as. As data were available at county level only, th

indicator is not completely reliable and may present

misleading indication in favour of smaller settlements.
Figure 2.40. Urban bus routes vs. population size.
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Pallasgreen 303 5296
81
165,042 0.032089 9.722907
Table 2.33. Persons killed/county (1990–1998 inc.).
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 9 14 10 10 12 11 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 11 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 11 105

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 12.57734

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
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2.7 Economic indicators displaying sen-
sitivity to settlement size

2.7.1 Impact indicators

2.7.1.1 Distance travelled to work

The 1991 and 1996 Censuses provide data on distance of

daily travel. While it is recognised that, at national scale,

average distance to work/school/college tends to increase

in a zone surrounding larger settlements, no such pattern

was evident for the sample of settlements considered

herein (Table 2.37; Figs. 2.43–2.50). The percentage

crease between 1991 and 1996 in number of people t
82
-

-

elling 10 miles or more was 23.9% for Limerick, 31.1%

for Sligo, 37% for Athlone, 64.2% for Killarney, 70.7%

for Portlaoise, and 77.4% for Waterford. The comparab

percentage increases for people travelling 5 miles 

more were 10.5% for Waterford, 10.9% for Sligo, 14.4

for Athlone, 16.8% for Killarney, 25.5% for Limerick

and 25.9% for Portlaoise. Data for other settlements w

not available. On the basis of this sample of settlemen

it is not possible identify a clear relationship between s

tlement size and temporal trends in length of journey

work/education for those travelling relatively longer da

ly journeys. Also analysed were data for persons trav

ling distances of up to and including 2 miles (Table 2.38
Figure 2.41. Total road fatalities/settlement (1990–1998 inc.).
Figure 2.42. Total road injuries/settlement (1990–1998 inc.).
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ettlements.
Figure 2.43. Distance travelled to work by persons in larger settlements.
r s
Table 2.37. Distances travelled by workforce in larger settlements.
Settlement Year Total workforce <2 miles 2 miles 3 miles 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 99 202 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

Portlaoise 1991 2435 1306 348 45 18 111 76 248 283

1996 3179 3179 1508 496 96 31 192 101 452
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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. Values calculated for journeys of up

to and including 3 miles (Table 2.39) failed to show a

similar pattern. 

Why this indicator is relevant to sustainable develop-
ment

The greater the distance travelled each day, the greater

the per-capita use of resources and generation of pollu-

tion. Distance travelled to work has a major 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.
86
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 differences were less apparent in 1996

than in 1991. Thus, it could not be shown that smaller set-

tlements offer significant long-term benefits in relation to

daily movements of people.
Table 2.38. Travel 2 miles or less to work.
Settlement
(ranked by population size)

Percentage of Census 
respondents 1991

Percentage of Census 
respondents 1996

Change 1991–1996 (%)

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 –1.4

Athlone 40.3 36.9 –3.4

Portlaoise 53.6 47.4 –6.2

Table 2.39. Travel 3 miles or less to work.
Settlement Percentage of Census 

respondents 1991

Percentage of Census 

respondents 1996

Change 1991–1996 (%)

Limerick 60.7 59.2 –1.5

Waterford 76.5 75.1 –1.4

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
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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 data exist). 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 Sectio

2.8.3 and 2.8.4.
87
2.8.1 Pallasgreen, Co. Limerick

Pallasgreen or Pallasgreane (Pailis Ghreine in Irish tra

lates as Grian’s Palisade) is a village in County Limeric

It is situated at a crossroads approximately 22 km fro

Limerick City and 20 km from Tipperary Town. Some 

km north-east stands the former stronghold of Cas

Garde. This consists of a five-storied tower linked to

more modern wing and is thought to be County Lime

ick’s oldest inhabited house. South of the Castle, t

Dead River and the Bilbao River unite to form the Mu

kear River, a tributary of the River Shannon.
 

 

Table 2.40. Qualitative description of Shinrone and Pallasgreen.

Village Population Employment Transport Waste Services

Pallasgreen,
Co. Limerick

303 (1996) Data 
commercially 
sensitive

Tipperary/Limerick bus 
– runs 7 times daily

Co. Council and private refuse 
collectors operating in area.
Village is linked to mains water 
supply and some dwellings 
outside the village have septic 
tanks.
The municipal waste collected 
by Limerick Co. Council is 
disposed at Gortadroma Landfill.
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.

Garda station, school, 
playschool, post office, 
butchers, small supermarket
and petrol, 3 pubs, 
hairdressers, butchers, 
insurance agent, nursing 
home, hardware and agri. 
supply, community centre, 
church, undertaker

Shinrone,
Co. Offaly

479 (1996) Data 
commercially 
sensitive

Shinrone is serviced by 
the Limerick–Dublin 
bus, which runs every 
hour (quarter to the 
hour). The bus does not 
service Shinrone 
directly but stops at 
Roscrea, which is a 15-
min drive from 
Shinrone. From the 
Limerick direction, one 
daily bus serves 
Shinrone stopping in 
Nenagh, Co. Tipperary. 
It leaves Limerick at 
4.30 p.m. and arrives in 
Shinrone at 6.45 p.m.

Wastewater treatment plant 
constructed in 1973 for a 500 
p.e. Secondary treatment 
consisting of oxidation ditch and 
clarifier. Receiving water is 
tributary of Little Brosna. Sludge 
is disposed of by mobile 
desludging unit and then 
disposed to landfill.
Shinrone water supply is sourced 
from boreholes (groundwater). 
Treatment is by disinfectant 
(sodium hypochlorite). Daily 
water consumption is 42,000 
gallons. Capacity of source is 
240, 000 gallons/day. Domestic 
waste collection is by private 
collector.

School, library, post office, 4 
pubs 3 shops – 1 with petrol,
3 pubs, B&B, nursing home, 
hardware and agri. supply, 
community centre, 3 
churches, furniture 
workshop and glass factory
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The population in 1996 was 303 people; however, this

has increased, as there have been a number of new dwell-

ings constructed recently. Most services in the settlement

are on or close to the main Limerick–Tipperary Roa

while most dwellings are situated off it. Pallasgreen a

its hinterland are experiencing difficulties with wate

treatment and sewage facilities and the village is 18th

line to have these water treatment facilities replaced. T

sewage is treated in a package plant, which serves a 

ulation of 1600. The plant is at full capacity and futu

development will require upgrading. Employment oppo

tunities in the village itself are limited although they hav

improved in recent years. Most people leave the villa

and travel to either Tipperary or, most commonly, Lime

ick for employment. The public transport service is ad

quate and there is some car-pooling arranged locally.

present, there are plans to build a €95m by-pass of the vil-

lage.

2.8.2 Shinrone, Co. Offaly

County Offaly is situated in the heart of Ireland, coverin

some 493,836 acres (199,934 ha) and has comm

boundaries with Meath, Kildare, Laois, Tipperary Nort

Galway, Roscommon and Westmeath. The east of 

county is within commuting distance of the rapidly ex

panding metropolitan area of Dublin. In 1996, the pop

lation of Shinrone was 479 people but this has increa

recently with the completion of some new dwelling

Shinrone has a good range of services but is not dire

serviced by any public transport.

2.8.3 Freshford, Co. Kilkenny

Freshford is situated 13 km north-west of Kilkenny Ci

on the R693. The village is located on the River Nuen

a tributary of the River Nore, and is built on an ancie

monastic site that dates back to the 6th Century.

Freshford District 2020 was formed in January 2000 a

comprises members of the local business community a

local residents and stakeholders of Freshford Herita

and Tidy Towns committee. It was envisaged that Fre

ford would become a model village incorporating rene

able energy sources such as wind, solar and hydropow

The findings of a Freshford District 2020 survey regar

ing the future development of Freshford were submitt
88
p-

t

n

d

y

,

d

-

r.

to the County Development Board. The main recomme

dations of the Freshford District 2020 Draft Proposal i

clude upgrading the existing sewage works 

accommodate a greater capacity for sewage treatm

and the development of a virtual business park in the v

lage. Other recommendations include expanding comm

nity facilities to allow development of a Community

Resource Centre, which would accommodate new bu

ness enterprises, provide adult education, house a pu

library, IT centre and Credit Union.

2.8.3.1 Demographics

Statistics from the 1991 and 1996 Censuses show a

cline in the numbers of both male and female residents

Freshford Village. In 1991, the number was 651 reside

compared to 632 residents in 1996. The majority of re

dents are in the 25–44 and the 65+ age brackets.

The high numbers in the 65+ category can be explain

by the presence of two residential homes for the elde

in the village.

2.8.3.2 Culture

Eleven percent of Freshford residents speak Irish in th

households, while 43% watch TG 4, 12% listen to Rad

na Gaeltachta, 14% partake in Irish dancing and 20

play an Irish instrument.

The Heritage Council of Ireland has just completed a co

servation plan for St Lachtain’s Church in the villag

The Council has established Freshford as a village of s

nificant architectural and historical importance. There

a Millennium Park planned for the future, to be deve

oped on a 0.6-ha site on the outskirts of the village. T

will provide a valuable recreational amenity for loca

and visitors alike.

2.8.3.3 Employment

The results of the survey revealed that 60% of respo

ents felt that employment opportunities in the villag

were adequate. Freshford is largely an agricultural co

munity and many of the larger businesses in the area

based on agriculture or its by-products. These include,

example, Honey Clover, Glanbia and B+C Chee

Processing. Dairy, tillage and beef are the main farmi

activities, although pig and deer farming and horse bre
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ing are not uncommon. Other significant employers in

the area include Uppercourt Antiques, Tallis Construc-

tion and J&G Printers. There are upwards of 300 people

employed in the village, with vacancies still available in

the meat industry, construction and printing. There are a

number of Eastern Europeans employed due to the non-

availability of local labour. Most industries are undergo-

ing expansion.

In the past, agriculture had been the main industry and

source of employment. However, Ireland’s unprecede

ed rate of economic development is currently channell

members of the Freshford workforce into industry a

the building trade.

2.8.3.4 Industry

The meat industry is the traditional industry in Freshfor

However, there is also an expanding printing works a

a growing packaging and processing industry. The le

of activity in the construction and service industries 

moderately high but static and is unlikely to increase un

the present sewage treatment problems are resolved.

growth in information technology and Kilkenny’s statu

as an Information Age Town provide the ideal opportun

ty for the development of a virtual business park in t

Freshford area.

2.8.3.5 Environment

The River Water Quality Report (EPA, 1999c) include

the sample test results for the River Nuenna taken at th

locations. The assessment concludes that nitrates are

vated, but otherwise the physico–chemical data are sa

factory. However, the biological data indicate a loss 

quality in the Freshford area. The report explains that

cases where the median levels of nitrate exceed 5 mg

chronic level of enrichment is indicated. In the case of t

River Nuenna, median levels were in the range of 6.2

8.20 mg/l. However, it was stressed that these levels 

not exceed the maximum limits set down in the nation

regulations, i.e. 11.3 mg/l. Nitrate pollution is largely du

to run-off from farms and slurry spreading, and oth

sources of pollution include over-spill from sewag

plants, chemical sprays, pesticides, herbicides and sh

dip. There is also a possible risk of pollution from loc

industrial waste and factory run-off.
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Of the Freshford residents surveyed, 73% were not sa

fied with the quality of the drinking water. This statisti

represents those in the County Council water scheme 

those with private wells. Approximately 25–30 m3/h is

pumped along the Freshford spur from the Troyswo

treatment plant.

The supply of domestic water in Kilkenny County an

City is free of charge, but there are indications that th

may change, and water for industrial uses is metered 

charged. One of the aims of the 2020 Group is to seek

ternative sources of drinking water in the area.

Of the households surveyed, 72% expressed serious c

cerns about the existing sewage treatment facilities

Freshford. The Council will allow no new housing deve

opments in Freshford unless the developers provide th

own sewage treatment plants. This may have a knock

effect on potential investment in the area. An aim of t

2020 Group is to achieve a sustainable and ecologica

sound sewage treatment system. This would probably

based on a Bio Gas Digester, which would pasteurise 

digest sewage, farm slurry, abattoir waste and all oth

organic material. It would transform organic waste into

readily usable and non-toxic liquid fertiliser for farmer

and growers in the area, while also producing sufficie

gas for low-cost industrial energy requirements.

2.8.3.6 Planning and development

At present, no development plan exists in Freshfo

There are development plans being formulated by K

kenny County Council for Graiguenamanagh, Calla

Thomastown and Castlecomer, scheduled for complet

by November 2001. Kilkenny County Council will then

formulate development plans for the smaller villages a

towns. Kilkenny County Council indicates that all inter

ested parties will be afforded the opportunity to ma

submissions and have discussions regarding the propo

plan. At the moment, unless the sewage system is upda

it is impossible to obtain planning permission.

Currently, there are 20 people on the waiting list for s

cial housing. The numbers of houses built recently a

low, with only four being built in 1998, and none subs

quently. Future housing developments are depend

upon an upgraded and more environmentally benign se

age treatment plant.
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2.8.3.7 Roads and traffic

Of those surveyed, 58% expressed concern at the volume

of traffic in the village. The current road system is barely

adequate for present needs and is not capable of handling

more traffic. The main problems are that the streets are

not wide enough to cater for on-street parking and pass-

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 

the village, they were not designed with current traff

volumes in mind.

Although Freshford District 2020 development comm

tee is in the process of submitting proposals to Kilken

County Council as part of working towards a more su

tainable future for the village, there are a number of k

environmental and socio–economic issues that must

urgently addressed. A strategic and fundamental we

ness is the lack of a well-managed and environmenta

efficient sewage treatment plant in the village. Althoug

Kilkenny County Council has acknowledged this pro

lem, Freshford is low on the list of priorities, which fa

vour larger settlements in County Kilkenny. There is al

growing local concern about the quality of drinking wat

in the village. These environmental problems are hav

an effect on the population in the area, as the rate of ho

building (both private and local authority) has decline

considerably in recent years. This is because few pl

ning permission requests can be granted until the sew

treatment infrastructure is significantly upgraded. Sim

larly, this problem is discouraging potential industria

and commercial investors to the area. Planning perm

sion will not be granted unless investors include spec

plans for sewage and wastewater treatment in their p

ning applications. The current roads through the villa

are too narrow to accommodate annually growing traff

This results in serious congestion problems in the villa

on a daily basis. As no development plan currently exi

for Freshford (see section 2.8.3.6), for the moment, th

is no clear indication that improvements to sustainabil

will take place.

We acknowledge invaluable assistance provided 

Freshford District 2020.
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2.8.4 Limerick City

Limerick is the focal settlement of the Mid-West regio

in terms of geographical location and transport infr

structure. The topography of the Limerick hinterland 

characterised by relatively flat, fertile and low-lying agr

cultural land. The city is a significant administrative

commercial and industrial centre, partly due to its loc

tion near Shannon Airport in Co. Clare and Limeric

Harbour. The University of Limerick (UL), Limerick In-

stitute of Technology (LIT) and Shannon Airport are m

jor catalysts for inward investment and research a

development. As a result of its central location and acc

sibility, the National Development Plan (NDP) 2000–

2006 identifies Limerick as a potential ‘Gateway’ fo

wider regional development. The NDP 2000–2006 ide

tifies 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

zones”.

A goal of the NDP is to achieve sustainable econom

growth but it also sets out coherent development stra

gies in the key areas of infrastructural development, ed

cation and training, the productive sector and t

promotion of social inclusion (NDP, 1999). 

Local development in Ireland is primarily guided by loca

authority County and City Development Plans, and t

1998 Limerick City Development Plan is the curren

plan.

The Limerick City Borough area, which covers the inn

city, is administered by Limerick Corporation. This pla

is currently under revision by a newly created Limeric

City Development Board, which is required, by ear

2002, to deliver a strategic development plan for the n

5 years. The total area within the administrative bounda

is 2086 ha. The population of Limerick City was in de

cline during the 1980s and early 1990s. The fall in pop

lation in Limerick County Borough has coincided with 

significant increase in the population of the suburbs. 

the Limerick suburbs are under the jurisdiction of Lime
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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 a further 6541 ha,

to cover the greater city area. This would 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-

lems for Limerick Corporation and County Council. The

lack of available development land within the Corpora-

tion’s jurisdiction means that the majority of new housin

completions are in the suburbs, contributing to low-de

sity urban sprawl. Raheen Industrial Estate lies within t

functional area of Limerick County Council; therefore

Limerick Corporation is losing revenue from land rate

and rent. By extending the city boundary, Limeric

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

urban areas and are connected to sewage systems. Th

mainder live in rural areas and use septic tanks for tre

ment of sewage. The capacities of sewage treatm

plants in Ireland vary quite substantially, from those wi

a capacity of less than 2000 p.e. (population equivalen

to those with the capacity to process over 10,000 p

There are 619 sewage schemes in the country serv

populations greater than 200. Of the 619 schemes,

have no treatment (these discharge to tidal waters), 

have primary treatment, 289 have secondary treatm

and 17 have tertiary treatment. Limerick Corporation

responsible for the provision of adequate water supp

and the treatment of sewage and drainage in Limer

County Borough. In 1996, Limerick Corporation spent 

excess of IR£4.5 million on water services and sewa

treatment systems.

Limerick has over 70,000 people living within a 5-km ra

dius of the city centre. There are over 21,000 househo

that use the city sewage system. Each household ge

ates, on average, 150–250 gallons of waste water per 

The city drainage infrastructure covers a catchment a
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of 30 km2. Presently, there are no wastewater treatme

facilities in the city and consequently, approximate

4 million gallons of waste water are discharged daily 

the Abbey and Shannon Rivers and canal through 50 s

arate outfalls.

Limerick Corporation was, until very recently, in breac

of the EPA Act (1992) and the Urban Waste Water Re

ulations (1994). These requirements state that for a p

ulation greater than 15,000 with freshwater or estuar

receiving waters, secondary treatment should be insta

by the 31st of December 2000. This would then satisfy 

relevant legislation, such as the Freshwater Fish Dire

tive, the Water Pollution Act, the Shellfish Directive, th

Bathing Water Directive and the Surface Water Directiv

(EPA, 2000).

The Limerick Main Drainage Project is currently (2001

under way, with the purpose of rectifying the problem 

the untreated sewage discharges into the Abbey 

Shannon Rivers. The existing drainage system is to

significantly upgraded through the provision of new in

terceptor sewers and pumping stations. The overall 

vestment in the project will be in excess of IR£13

million, which will result in an improved infrastructure

necessary for the development of the city and the prot

tion of the water quality of the Shannon Estuary. Prelim

inary work on the Limerick Main Drainage Schem

commenced on the 5th of October 2000. The overall co

tract time is 2 years, with completion due in Octob

2002.

The main sewer will be constructed using a tunnel-bori

machine similar to the technology used in the constru

tion of the Channel Tunnel. The machine has been 

signed specifically to suit the ground conditions i

Limerick, based on studies carried out by specialist tu

nelling consultants and geologists. The treatment pla

site is located to the south-west of Limerick City cent

and the main sewer will be 2.7 m in internal diameter a

2.58 km in length, with 12 access shafts for maintenan

2.8.4.2 Drinking water quality

More than 3.3 billion gallons of water were produce

with over 6 million gallons per day being consumed 

the city alone.
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Several parameters are used to determine the quality of

drinking water. These include measurements of the levels

of aluminium, fluoride, total and faecal coliform. The re-

spective maximum admissible concentrations (MACs),

as identified in the Quality of Water Intended for Human

Consumption Regulations 1988, are 0.2 mg/l Al, 1000

mg/l Fl and 0 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 (200

treatment processes used for Limerick City’s drinkin

water supply are: (1) flocculation, (2) RG filtration, (3

pH control, (4) fluoridation, (5) chlorination and (6) act

vated carbon.

With the exception of 1991 and 1992, 10% of the samp

analysed exceeded the MAC for aluminium, with th

worst results in 1993, when 50% of samples had conc

trations over 0.2 mg/l Al. Aluminium has been implicate

in the pathology of Alzheimer’s disease. Currently the

are insufficient data to derive a standard for aluminium

drinking water based on health effects, and, therefore,

MAC level is currently under debate.

The quality of drinking water from the mains is ofte

poor, and leakage is a problem, estimated to be appr

mately 30% of total consumption.

2.8.4.3 Air quality 

Air pollutants can be divided into two categories: prima

and secondary. Primary pollutants include sulphur dio
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ide (SO2), nitrogen oxide (NOx), hydrocarbons (HC),

carbon monoxide (CO) and heavy metals such as lead 

cadmium. Secondary pollutants are sulphur and nitrog

compounds. SO2 and particulates are classified as prima-

ry air pollutants as they are both emitted directly into th

air. SO2 is a colourless, odourless gas, which once em

ted into the atmosphere may be converted into fine p

ticulate sulphate, which has many adverse effects 

animal and plant life. Because of their toxicity and harm

ful effects on human health, the EC in the late 1970s 

as a priority the reduction of SO2 and suspended particu-

lates in the atmosphere. This led to the adoption of Co

cil Directive 80/779/EEC, which established annual an

winter limit values and guide values for SO2 and sus-

pended particulates in the atmosphere.

Atmospheric pollution monitoring is carried out by th

Environmental Health Section of the Mid-Wester

Health Board on behalf of Limerick Corporation.

The work unit consists of:

1. Legislative control of atmospheric pollution under:

(i) Local Government (Sanitary Services) Ac

1962, the Control of Atmospheric Pollution

Regulations 1970

(ii) Local Government (Planning and Develop

ment) Acts and Regulations, 1963–1982

(iii) EEC Directive (80/779/EEC) on Air Quality

Standards

(iv) Air Pollution Act, 1987 and Regulations made

thereunder;
19
96

19
97

Alum inium

Coliform s

Fluoride
Figure 2.51. Drinking water samples exceeding MAC levels.
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2. Daily monitoring of suspended particulates (smoke)

and SO2 levels in the city area, and

3. Investigation of complaints in relation to atmospheric

pollution.

The purpose of the work is to advise Limerick Corpora-

tion on:

1. the current state of air quality in Limerick City and the

trends in air quality,

2. 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,

3. the highest concentrations of air pollutants found in

the city,

4. whether air quality is in compliance with the EU limit

values for smoke and SO2, and

5. 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/ commercial;
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Station 3: Todd’s City Centre, 15 m above ground leve

commercial.

Figure 2.52 shows smoke levels recorded at Limeri

City’s three sampling stations from 1994 to 1999 (da

for previous years unavailable). The commercial sa

pling site, a shop in the main commercial street, cons

ently recorded the highest levels of smoke. However, 

highest recorded concentration in 1994 did not exceed 

air quality standard of 40 µg/m3 .

SO2 and particulates are relatively harmless when fou

in isolation in the atmosphere. However, they have a te

dency to react with other constituents, resulting in se

ondary pollutants. Particulates that enter the lungs m

lodge there and have chronic effects. The most signific

fine particulate matter pollutants are sulphates. From 

October 1998 the ban on the marketing, sale and distri

tion of bituminous coal was introduced in Limerick Cit

and adjoining built-up areas in Limerick County an

Clare. This ban accounts for the drop in annual me

smoke levels from 1998 onwards. The bans were int

duced to address the concomitant smog problem, wh

adversely affected public health and resulted in increas

hospital admissions.

The ban on bituminous coal in Limerick inadvertently re

sulted in an increase in the levels of SO2 (Fig. 2.53). This

increase was attributed to the burning of illegal smok

less fuels such as unblended petroleum cokes (petcok

The most obvious increase in SO2 occurred in the Moy-

ross area. This may be due to difficulties in monitorin

fuels burned in some residential areas.
7 1998 1999

Moyross

Southhill

Todds
Figure 2.52. Average smoke levels in Limerick City 1994–1999.
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2.8.4.4 Waste disposal

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 IR£800,000 for refuse collection, £1.1 mi

lion for waste transfer and disposal, and £1 million f

street sweeping.

As part of fulfilling the requirements of the DoELG

Waste Management Policy Statement, Changing Our

Ways (1998), Limerick Corporation was the first boroug

corporation to introduce the ‘wheel bin’ domestic refu

collection service. A scheme was introduced in 1997

recover some of this waste material. The DoELG reque

ed Limerick Corporation to operate a pilot scheme for t

composting of organic waste. The organic fraction is e

sentially vegetable-derived organic waste, for examp

vegetable peelings, cardboard, grass clippings and ne

papers. The objective of this pilot scheme was to redu

the amount of municipal waste going to landfill by 30%

The compost was intended to be used as cover mate

for landfill, for road verges and ultimately for sale to ga

deners. The material is also suitable for the production

briquettes.
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Mr Binman, a private waste disposal company esta

lished in 1993, was one of the first companies in the 

gion with a full EPA waste license. In 1995, it bega

operating a waste transfer station at Luddenmore. Si

then, Mr Binman has expanded to provide a wide ran

of waste disposal and recycling facilities to an ever-i

creasing customer base.

With growing environmental concerns about the quan

ties of waste produced and its disposal, Mr Binman re

ognises the need to explore new and improved meth

of management and disposal. Mr Binman is committed

reducing the amount of waste going to landfill and is cu

rently in the process of installing a number of new faci

ties for the recovery of recyclables.

Mr Binman has replaced the waste collection service p

viously supplied by Limerick Corporation. It now serve

a domestic customer base of 28,000, with an additio

2000 commercial clients, making it the largest comme

cial waste disposal company in the Mid-West region.

Waste collected by the refuse vehicles is transported

Luddenmore, where it is categorised and re-compac

prior to being transported to Limerick County Council’

landfill site at Gortadroma. Some goes to Co. Clare wh

windy conditions prevail. As well as the transfer of wast

Mr Binman also operates a recycling scheme for gla

cardboard, aluminium, timber and demolition wastes.

Mr Binman prepares regular reports on the operation

the transfer station and recycling centre. Due to the rec

expansion in business, it is currently in the process of 
Figure 2.53. Average SO2 levels in Limerick City 1994–1999.
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plying for a new waste license that will allow transfer in

excess of 100,000 t per annum. As a requirement of this

application, Mr Binman is preparing an extensive EIS,

and the company now employs two full-time environ-

mental scientists.

2.8.4.5 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: a cabin has now been placed at the depot

to accept dry newsprint

2. fluorescent lighting tubes for mercury recovery

3. waste oils and oil filters

4. books and toys

5. refrigerators for CFC recovery

Mr Binman currently operates a range of recycling serv-

ices. Cardboard is collected from commercial outlets,

where it is the responsibility of the customer to separate

the cardboard from the main waste stream. The cardboard

is transported to the transfer station where it is baled 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
95
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 glass is of the same colour before it reaches the

crusher. The glass crusher allows for the removal of con-

taminants such as corks, rings and labels, separated by a

combination of a magnet, 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 majority of demolition waste collected is from 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 Finsa timber 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 eventually be

screened for recyclables. Current recycling rates are

shown in Table 2.42. 
Table 2.41. Recycling facilities in Limerick City.
Area Glass Cans Textiles Oils Batteries

Park Road Depot √ √ √ √ √
Garryowen Service Station, Dublin Rd √ √
Statoil 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 √
Jury’s Hotel √
CBS, Sexton Street √
St. Mary’s School Corbally √ √
St Camillus’ Hospital √ √
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2.8.4.6 Transport

As shown in Fig. 2.54, the annual number of new vehicles

registered is steadily increasing. This annual 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 a National Roads Needs Study 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’ traff

level. In the study, specialist investigations were carri

out to define future traffic growth, based on internation

experiences, in terms of range of relevant parameters.

cent traffic data suggest that current growth rates in I

land are in the order of 5–6% per annum. Such grow

rates are not sustainable indefinitely and must be atte

ated as the saturation level is approached. One of 

long-term objectives of this study is to determine the a

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 
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propriate type of roadway for each segment of the natio

al road network in order to cater for projected traff

flows over the 20-year period.

2.8.4.7 Job gains and losses

The local economy in Limerick has expanded greatly 

recent years. It has become, what the Limerick City Ma

ager terms, a mini ‘Silicon Valley’ with a proliferation o

‘high-tech’ industries employing graduates from two m

jor third-level colleges, UL and LIT. Also located in the

city are the regional headquarters of the Army, the Ga

divisional headquarters, the regional head offices of t

Electricity Supply Board, Revenue Commissioners a

Irish Rail, the area headquarters of the district and circ

courts and land registry, and the regional local office 

FÁS. The unprecedented rate of economic growth in I

land has resulted in a knock-on boom in Limerick’s loc

economy, attracting significant foreign and indigenou

investment.

As shown in Fig. 2.55, job gains increased substantia

in Limerick from 1997 to 1999 with a drop-off in 2000

This parallels a concomitant decrease in job losses fr

1998/1999 onwards. Major investors such as the DE

Corporation, which employs almost 2000 people in Lim

erick, have recently announced a reduction in the nu

bers employed in their Limerick plant. This is 

consequence of the slow-down in the American econ
1993 1994 1995 1996 1997 1998

Year
Figure 2.54. Number of new vehicles registered in Limerick City.
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my, which is predicted to have serious and long-term

consequences for the state of the Irish economy. Howev-

er, as shown in Fig. 2.56, the stock of jobs in Limerick in

1999 was at its highest in over 20 years, with a slight

downturn in 2000.

2.8.4.8 Built heritage and tourism

Limerick has experienced increasing tourist numbers

over the past 4 years, with 1999 particularly significant in

terms of revenue generated (€70m) (Fig. 2.57). The city

is divided into English Town, on King’s Island, and Iris

Town, which includes the oldest part of the city (datin

from the 9th-Century Norse settlement). Limerick Ci

contains a medieval core with later and very well pr
97
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served Georgian additions. Of particular importance a

King John’s Castle, built between the 12th and 16th Ce

tury, St Mary’s Cathedral, some of which was built i

1172, and the Old Exchange facade and Almshouses,

cated on King’s Island. Other attractions in the Limeric

Clare area include Bunratty Castle and Folk Park (one

Ireland’s leading tourist attractions) and the heritage v

lages of Adare, Castleconnell and Killaloe.

2.8.4.9 Household composition 

The number of single parents in Limerick is on the i

crease, with a sharp rise from 1981 to 1996 in the nu

bers of lone mothers and fathers in Limerick County, a

a rise in the numbers of single mothers in Limerick Cou
Figure 2.55. Job gains and losses in Limerick 1980–2000.
1992 1993 1994 1995 1996 1997 1998 1999 2000

Year
Figure 2.56. Stock of jobs in Limerick 1980–2000.
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ty Borough (Figs. 2.58 and 2.59). There has been a slight

decrease in the numbers of lone fathers in the city over

the same period.

The Limerick 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 fall in population in the city in the past 2

decades has been accompanied by a concomitant increase

in the population of the suburbs. This process of subur-

banisation has prompted Limerick Corporation to prepare

an application to government to extend its authority over

a further 6541 ha, to cover the greater city area. This pro-
98
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posal has met with resistance from surrounding County

Councils.

Limerick’s sewage treatment infrastructure is current

undergoing major upgrading as part of the Limerick Ma

Drainage Scheme (following the requirements of the E

Urban Wastewater Treatment Directive).

Air quality is improving in the city, with a significant re-

duction in average smoke and SO2 levels in the past 6

years. This may be as a result of the ban on bitumino

coal in Limerick City in 1998. Although waste generatio

has increased in Limerick City over the past decade, Li

erick Corporation was one of the first borough corpor

tions to introduce the ‘wheel bin’ service and one of th

first to undertake a pilot composting scheme in assoc

tion with Limerick County Council. Waste collection is
Figure 2.57. Tourist numbers and revenue generated 1997–2000.
1 99 6

L im erick  C o u n ty
L im erick  C o u n ty B orou g h
Figure 2.58. Number of lone mothers in Limerick 1981–1996.
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now privatised and under the remit of Mr Binman. Al-

though vehicle numbers continue to grow and congestion

increases, major upgrading of the existing road infra-

structure is planned under the National Roads Needs

Study (NRA, 1998), and a new Shannon River crossing

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 levels in over 20 years. Major investment in

Limerick’s architectural and cultural heritage in the pa

decade has resulted in increased tourist numbers and

enue to the city. Overall and at present, therefore, th
99
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are initiatives under way that collectively may be expec

ed to enhance the future sustainability of Limerick City

2.8.5 Statistical annex

Forestry cover arising from private and public planting 

shown in Figs. 2.60 and 2.61; Figs. 2.62 and 2.63 pres

distance travelled and means of travel, respectively,

persons in Limerick CB; numbers of persons in priva

households in Limerick CD (urban) are shown in Fi

2.64 while Fig. 2.65 presents persons classed by occu

tional category in Limerick CB; Figs. 2.66 and 2.6

present in-patient and day activities at Limerick Region

Hospital and at St. John’s Hospital Limerick, respectiv
Figure 2.59. Number of lone fathers in Limerick 1981–1996.
1995 1996 1997 1998 1999

Year
Figure 2.60. Changes in forest cover (private planting).
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Figure 2.63. Means of travel by persons in Limerick CB.
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Figure 2.62. Distance travelled by persons in Limerick CB.
Figure 2.61. Changes in forest cover (public planting).
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Figure 2.66. In-patient and day activities at Limerick Regional Hospital.
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ly; Fig. 2.68 presents the number of Irish speakers in

Limerick City Borough.

2.9 Evaluation of findings based on the
use of indicators 

The relationship between the size of a settlement and the

environmental and socio–economic systems it support

complex. Rather than seeking to define optimum sett

ment size, 11 existing settlements are evaluated in te

of their population size and geographical location. This

carried out by examining existing settlements in terms

performance, in relation to relevant sustainability indic

tors.

This section provides an empirical analysis of a range

sustainability indicators as applied to the selected set

ments, and also identifies gaps in the information bas

The lack of available and accessible data proved to be

most frequent limiting factor influencing the quality o

research outcomes. Tables 2.1–2.9 show the candi

list of indictors as agreed at the first meeting of the Ste

ing Group. Several of these indicators had to be eit

modified, dropped or substituted by new indicators b

cause of poor data accessibility. The final list of indic

tors for inclusion in this study is shown in Table 2.1

These indicators are categorised under the DPSIR fra

work and are grouped into those showing sensitivity

settlement size and those showing no such relations

To summarise, less than half of the indicators develop

gave an indication of sensitivity to settlement size. The
103
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include 6 environmental indicators, 3 social indicato

and 2 economic indicators. In terms of settlement siz

environmental indicators such as total forest cover (h

total classes of forest, recycling facilities per head of po

ulation and number of goldfinches/garden all favo

smaller settlements. The social indicator examining t

number of GPs also favours smaller settlements with

higher number of GPs/capita than in larger settlemen

In relation to means of travel, the proportion of perso

travelling on foot is greater for smaller settlements, wi

a larger proportion walking to work. Overall, a small ma

jority of indicators suggest that larger settlements a

more sustainable.

However, as indicated above in relation to each indicat

it is reasonable to place greater weighting on those t

identify larger settlements as being more sustainable. 

these, data are more reliable, interpretation is more 

cure, and the relevance to sustainability more clear-c

On this basis, empirical findings taken together sugg

that larger settlements show more signs of approach

sustainability.

However, this report describes a pilot study only. To u

dertake a more scientifically accurate study of the re

tionship between settlement size and sustainabili

replicate settlements for each size, functionality and ge

graphical category should be examined. This secti

serves to provide a methodological foundation for lon

er-term work in understanding the relationship betwe

sustainable development and settlement size.
1986 1991 1996

Year
Figure 2.68. Number of Irish speakers (aged 3 and over) in Limerick CB.
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3.1 Introduction

The underlying assumptions behind this study are as fol-

lows:

(a) that ‘settlement size’ is a significant factor in spati

development patterns and spatial development stra

gies;

(b) that there are significant relationships between ‘s

tlement size’ and key indicators of environmental im

pact directly related to activity in that settlement;

(c) that this information is significant for strategic dec

sions on spatial development via the NSS. 

There are a number of caveats arising from the availa

evidence and literature, which put each of these them

into context. The implications of these can be summ

rised as follows: 

(a) ‘Settlement size’ is one of a number of factors in t

‘spatial development pattern’ of cities, towns and v

lages. A greater understanding of the issues can

gained by looking at such patterns as whole syste

including the size, density, shape, function, inter-d

pendence and development prospects of settleme

The implication is that the study evidence should 

related as far as possible to the broader spatial de

opment patterns and prospects outlined by the NS

(b) Key indicators of environmental impact/quality ar

scarce and patchy at the local level, though increas

the number of case studies would be costly. Many

the potential relationships are skewed by interveni

factors, and the interdependence of settlements 

their functions makes it difficult to establish defini

tive evidence. The implication is that available da

should be steered towards the level of spatial devel

ment patterns – with a focus on trends, prospects 

potential for improvement under alternative develo

ment scenarios.

(c) The application of this information to the NSS is n

necessarily straightforward, as there are few, if an

major new settlements being planned that could 
104
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guided directly by these findings. The implication i

that the study findings may be more relevant for pr

viding information on thresholds for settlement siz

impacts of physical infrastructure, general profiles 

spatial development patterns, and baseline data 

the available/feasible spatial development options.

To follow through the logic of these implications, thi

section aims to:

(a) review the question of ‘sustainable settlement size’

light of the evidence;

(b) draw together existing literature that presents t

available evidence for key environmental themes;

(c) review the evidence in relation to each of the ca

study settlements, in the context of the NSS;

(d) review the trends, prospects, alternative scenarios 

implications for spatial development;

(e) review the implications of the methodologies select

for similar studies elsewhere.

This section draws together evidence linking the priori

environmental themes with the most important param

ters of a sustainable ‘settlement’. These relationships 

then to be aligned with the refined indicators (see Sect

2) to produce an operational framework for estimatin

sustainable settlement size, and will subsequently be u

in practical application for the selected case study set

ments. As discussed in Sections 1 and 2, the most pr

ing issues affecting Ireland are considered to be (EP

2000):

(a) Rate of growth across strategic sectors

(b) Dominance of Dublin

(c) Increasing environmental pollution

(d) Wastewater treatment

(e) Area of tourism (green image)

(f) Agriculture

(g) Substances entering inland waters (nutrients)

(h) Waste disposal
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The five main environmental issues thought to merit par-

ticular attention are eutrophication of inland waters,

waste and litter, urban environment and transport, cli-

mate change and greenhouse gases, and protection of nat-

ural resources. In terms of the built environment, these

are manifested at the local scale as: waste management,

traffic congestion, loss of open space, degradation of the

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’ para

eters such as population size, density, function, thre

olds, etc., including empirical evidence from

international studies where possible. To maintain syn

gy, the issues are categorised according to the refined

dicator framework derived for Section 2. In terms of th

framework, the issue categories are:

(a) Air pollution and transport

(b) Climate change

(c) Water quality

(d) Urban metabolism

(e) Urban quality.

3.2 An overview of sustainable settle-
ment ‘size’ – functional characteris-
tics

3.2.1 Functional settlement size 

Clearly the urban socio–economic profile is a key det

minant of its environmental performance, and hence

its ‘environmental sustainability’. For instance, a dorm

tory suburb of Dublin is likely to have a very differen

profile to that of a market town in the Mid-West, even 

their overall populations and densities are the sam

Where the functional profile can be classified effective

it should provide a sound basis for cross-comparison

environmental and other indicators between different s

tlements of different sizes and locations. However, t

functional profile is not a simple question and there is 

single way to provide this classification. In this sectio

we review and summarise several cross-cutting persp

tives on the question of urban structural and function

profiles:
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(a) simple determinants of population growth or declin

and/or economic growth or decline;

(b) functional–geographical profile: a combination o

physical size, location, and relation to the hierarchy 

urban/regional functions, and national/global func

tions;

(c) the context of the urban hinterland and rural area ty

(d) spatial development structure of the settlement in t

context of its hinterland and urban hierarchy at a r

gional scale;

(e) types of linkages from urban infrastructure to env

ronmental performance;

(f) summary of functional specifications and data sour

es within this study.

There are several outstanding factors in the social a

economic profile of any settlement, and hence the int

urban and inter-regional regional flows of population an

economic activity (Table 3.1).

(a) Growth or decline in housing or employment ma

kets.

(b) Particular types and sectors of employment, i.e. 

gional imbalances of supply or demand.

(c) Spatial displacement of housing from employme

and services, i.e. increasing commuting or dual-care

distances make inter-urban or inter-regional commu

ing flows quite possible.

(d) Territorial types and activity spaces that cross exi

ing regional boundaries.

(e) Sunrise territory: areas of major economic innovatio

with access to high skills, high amenity and majo

global finance, likely to be exporters of housing de

mand.

(f) Metropolitan hubs: principal urban centres of intern

tional significance.

(g) Affluent ex-urbia: extended commuting/service hin

terland of Dublin and other principal hubs.
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(h) Dormitory territory: with high amenity and accessi-

bility, likely to be importers 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.

(j) Industrial restructuring: older industry and housing

stock, less skilled workforce, more dependent popula-

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 a point, these inter-regional flows can be seen as an

aspect of functional specialisation, i.e. where each kind of

settlement and region has a distinct and specialised part
106
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
Table 3.1. Area types and sectoral indicators*.

Area type Example sub-regions 
(Ireland)

Housing & households Employment & 
economy

Transport & 
environment

Sunrise territory M50 corridor and 

hinterland

Very high demand, low 

supply

Very high growth/

skills/investment, 

inward commuting

Infrastructure pressure, 

high amenity 

Metropolitan hubs Dublin, Cork Re-urbanisation and 

regeneration

Decentralisation to 

fringe, new cultural hubs 

in centre

Pressure on fringe, 

mixed amenity

Affluent ex-urbia SE Ireland Rapid in-migration 

and high demand

Out-commuting, high 

skills, some inward 

investment

Infrastructure pressure, 

high amenity

Retirement and tourism SW and west coast

areas

Moderately high housing 

demand: affordability 

problems 

Services growth and 

investment, low 

indigenous skills

Infrastructure pressure, 

high amenity

Rural restructuring North Midlands Moderate in-migration, 

social change and local 

stress

Services growth and 

investment, low 

indigenous skills

Mixed amenity

Industrial restructuring Waterford Out-migration, net level 

demand, poor stock

Zero relative growth, 

low skills/investment

Mixed amenity

Bootstraps territory (No single equivalent) Rapid out-migration, 

falling demand, very 

poor stock

Negative growth, very 

low skills/investment

Basic infrastructure, low 

net amenity

*Source: Ravetz et al. (2000), except for the Irish examples in the second column, which were added by the authors.
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and inter-regional pattern and hierarchy, in economic and

functional terms. Again this is a key determinant of the

environmental profile and performance, where, for in-

stance, a small university town may be quite different to

a fishing 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):

(a) those with a level of function significantly higher than

their population level would indicate. These are main-

ly market centres, providing goods and services to ru-

ral hinterlands. Letterkenny, Monaghan, Thurles,

Castlebar and Enniscorthy are examples;

(b) those with a level of function broadly in keeping with

their population levels. These include the major cities

as well as centres such as Ennis, Clonmel, Carlow and

Portlaoise;

(c) those with a level 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. Shannon is also in this

category, explained by its lack of established hinter-

land;

(d) a small number of centres have a high level of special-

ised function. Killarney, with its concentration of

tourism and leisure facilities, is an example.

3.2.3 Rural area context

The third perspective that applies to some settlements, if

not all, is to place the urban area within its rural context.

Here the NSS report on ‘Irish Rural Structure’ provides

ready typology with detailed quantitative analysis (Fit

patrick Associates, undated). The rural typologies need

be related to the urban typologies, but the degree of in

action between rural and urban will need to be judged

each case. 

3.2.4 Rural typologies 

Area Type 1: peri-urban areas 

Area Type 2: very strong agricultural areas
107
-

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 analys

a large dataset and extracted the most significant va

bles. These will also be related to the parallel typolog

of urban areas and other contingent factors.

1. Non-agricultural employment

2. Labour force participation

3. Demographic viability

4. Strength of agriculture sector

5. Socio–economic profile

6. Population and employment dynamics

7. Rural diversification

8. Agricultural employment change.

3.2.5 Spatial development structures

This perspective considers the inter-dependency of set

ments in larger-scale urban and regional spatial devel

ment ‘patterns’. This is at the core of the approach of t

European Spatial Development Perspective (ESDP), 

though much remains to be done in describing the vario

types of spatial structures. The following outline is take

from work in progress on the UK Spatial Plannin

Framework (Ravetz et al., 2000), drawing on previous

work on the ‘compact city’ philosophy. The framework i

based on two kinds of phenomena: 

(a) functional concentration: i.e. measure of centralis

tion of services and spatially distributed activities

and

(b) spatial nucleation: i.e. measure of ‘clustering’ of re

idential location.

This scheme leads to a simple four-fold classificatio

which characterises the most common spatial structu

on the ground:

(a) Concentrated nucleated
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(b) Concentrated poly-nucleated

(c) Deconcentrated nucleated

(d) Deconcentrated poly-nucleated.

3.2.6 Summary of functional specifications with

data sources

Common specifications and/or indicators for ‘functiona

settlements/regions would include, together with the d

sources in this study:

(a) effective travel to work radius: proxies drawn from

rural studies mapping;

(b) position of settlement in urban hierarchy: from NS

data on health/education services;

(c) position/distance of settlement to next higher hub

i.e. small towns, major towns, Dublin;

(d) position/distance of settlement in relation to strateg

transport networks;

(e) general socio–economic profile of rural hinterlan

from ‘rural typologies’ study;

(f) general socio–economic profile of settlement urb

area: various sources;

(g) general development prospects and pathways: fr

NSS draft framework.

3.3 Other factors relating to sustainable
settlement size 

3.3.1 Population size

Settlement size is considered to be an influential elem

affecting the range of jobs, services, and public transp

that can be viably supported by any settlement. Theor

cally, in the case of smaller settlements that are unabl

support a large range of services and facilities, local re

dents may be forced to travel longer distances to acc

the services and facilities they require. In addition, re

world evidence shows that in larger settlements, the 

of non-car modes is far greater than in smaller, more 

ral, settlements where the use of the car predomina

(Stead et al., 2000).
108
t

t

-

o

-

s

e

-

s

A useful study for comparative purposes is the resea

carried out by Williams (1999a) on ‘population thresh

olds and sustainable hierarchies of development’. H

case study was based on Gloucestershire, an Eng

county with similar characteristics to Ireland. Similarit

exists in that the county is predominantly rural with man

smaller settlements. Gloucester (population: 134,96

and Cheltenham dominate as the major urban areas, w

approximately 65% of the population found in the 17 se

tlements with a population over 2000. The services/fac

ities and employment opportunities selected were cho

to provide examples of:

(a) services/facilities and employment opportunities th

represent the journey purposes generating the grea

amount of travel;

(b) services/facilities and employment opportunitie

whose provision can be controlled by the planning d

cision process;

(c) services/facilities and employment opportunities th

represent public- and private-sector involvement;

(d) services/facilities and employment opportunities th

reflect variation in frequency of use;

(e) services/facilities and employment opportunities th

are provided locally and centrally;

(f) availability of appropriate data.

Results from the research suggest the presence of a

cernible population hierarchy in terms of the distributio

range and scale of facilities in the region (Table 3.2). T

highest order services/facilities were found exclusively 

the main urban areas (theatres and higher education 

leges), with medium order facilities (leisure centre

banks, clinics, textile manufacturing services) conce

trated in the Central Severn Vale. Lower order facilitie

were well spread geographically (pubs, schools, conv

ience stores, garages, financial services). The excepti

to the hierarchical findings were supermarkets (althou

of medium order, they tended to be found in the main 

ban areas) and local government services (although h

order, they were situated in the Central Severn Va

though not necessarily within the main urban area

From the results it was suggested that certain facilit
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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-

iables were: how user groups were defined, and where the

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 rural

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 bus-ride (6400 m). Least accessible were local

government services, HE colleges and theatres. Most ac-

cessible were schools, pubs, convenience stores, garages,

Table 3.2. Summary of current estimated population
thresholds in Gloucestershire (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, schools, 

local government services, textile 

manufacturers.
109
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 t

distance tends to be travelled, with a greater use of n

car modes. Thus, it is possible that the stabilisation in 

tal distances travelled and modal shift towards non-c

modes may be linked to the apparent stabilisation in 

cilities provision. A possible explanation for the stabil

sation of total distances travelled in settlements w

populations of 25,000–100,000 is the number of faci

ties/services that are provided, linked to the location 

the user group. It is suggested that the level of provis

of services and facilities in settlements of this size may

explained by resident population size (number of use

and affluence. A major finding from the study is tha

there is an apparent relationship between settlement s

affluence, number of users, provision of facilities an

travel patterns. Williams (1999a) also compared her 

sults with those collated by an earlier study from 199

1994 (see Table 3.3).
Table 3.3. Comparison of population thresholds (Williams, 1999a).
Facilities/services Coombes et al.* Thresholds (000s) Williams Thresholds (000s)
Leisure centres 25–40 20

Supermarkets 5–10 5

Banks – 5

Convenience stores 2–5 Under 5

Garages – Under 5

Primary schools 2.5–4.5 Under 5

Pubs 5–7 Under 5

Financial services – Under 5

Local government services 5–10 Under 5

Textile manufacturers 5–10 Under 5

Clinics 9–12 20

Theatres – 50

HE colleges 25–40 100

Coombes et al. as cited in Williams (1999a)
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3.3.2 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 actually result in a reduction of ecologi-

cally important land, and a loss of space for trees and oth-

er greenery. This is an important issue for Ireland, which

exploits its green image as a tourist 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 a given area than oth-

ers, and research has shown that the existing characteris-

tics of an area are 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 claims relating to the social equity of the com-

pact city (Burton, 2000a). Results were as follows.

Supported evidence:

Better access to facilities

Poorer access to green space

Better public transport

Reduced domestic living space
110
Reduced social segregation

Lack of affordable housing.

Supported in some respects:

Greater opportunities for walking and cycling

Poorer health.

Evidence is weak but tends to 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 access to 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.

Overall, 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: social
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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 there is

no doubt that it remains a major factor in influencing car

dependence. Higher-density areas tend to have lower 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). Another study, analysing urban inten-

sification processes and the consequences for reside

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 densiti

provide a critical mass to support businesses, a

planning policies help reduce competition from ou

of-town developments;

(b) improved access to employment for urban reside

because homes are located near workplaces.

Wider quality of life impacts were considered to be:

(a) a reduction in private space, smaller houses a

smaller gardens, or no gardens;
111
s’

(b) impacts of traffic, such as air pollution, noise and

generally poor environment for cyclists and pedest

ans would be improved;

(c) potential bad neighbour effects of high density 

mixed-use developments, e.g. noise, disturbance a

litter.

The findings portray councillors and planners as belie

ing that intensification in existing urban centres had

positive impact on quality of life, though in suburban a

eas intensification was consistently linked to a reducti

in quality of life (perceptions of ‘town cramming’, a dis

like of new people in the area, loss of character and m

traffic). This duality of opinion is illustrated further by re

search conducted by Jenks (2000). In this instance, 

author made a distinction between intensification of bu

form and intensification of activity.

Intensification of built form

(a) Development of previously undeveloped urban lan

(b) Redevelopment of existing buildings or previous

developed sites

(c) Subdivisions and conversions

(d) Additions and extensions.

Intensification of activity

(a) Increased use of existing buildings or sites

(b) Change of use

(c) An increase in numbers of people living in, workin

in or travelling through an area.

In dealing with the attitudes towards intensification, it 

suggested that there is a clear distinction between 

forms that it takes. Over half of local residents believ

that building development either makes no difference

has actually improved their area. This is in stark contr

to increased activity, where the majority felt things ha

become worse. Those affected by intensification we

also shown to have perceived benefits (common them

cited were better public transport and shopping facilitie

and improvements to the area’s appearance through w

designed buildings and general upgrading). Howev

common problems were said to relate to traffic conge
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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

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.3 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.

In established high status areas, which are said to have

more to lose from changes to the status quo, intensifica-

tion tends to be less readily accepted (these are areas with

a high proportion of home and car owners, and are per-

haps more susceptible to ‘NIMBYism’). By contrast, re

idents in the centralised, mixed-use urban areas appe

be more tolerant of change through development. Je

(2000) concluded that residents seem to be more c

cerned that increases in density may destroy valued c

acteristics of an area rather than making the area m

built up, and so it appears that density per se is less im-

portant than the form and quality of development. In a

dition, a promising finding was that the younger an

more mobile residents (who rent rather than own th

dwellings) hold more positive views about intensifica

tion. This may have beneficial repercussions for the p

dicted increases in single-person and small household

Ireland.

Understanding and responding to local differences is e

phasised as a core element of future strategy. The con

of social capacity suggests that there are limits in terms

types and amounts of intensification, beyond which t

progress will become unacceptable, and therefore, in 

long-term, unsustainable. These limits can only be loc

ly determined, and those managing the process will n

to balance these limits against their broader, strate

aims for sustainable development (Jenks, 2000). T

view was reinforced by Williams (2000), who claime

3. Acceptance is enhanced if previously derelict or vacant land is
developed.
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that far more attention will need to be paid to the susta

ability implications of different types (and amounts) o

intensification in particular localities.

3.3.3 Land use

Reshaping the environmental profile of resource use

cities (flows) through the reordering of land uses, the la

out of areas, and building design, is suggested as 

dominant discourse in urban sustainability debates (G

and Marvin, 2000). It is argued that land-use mix influ

ences the physical separation of activities and, therefo

impacts on travel demand, although there is some con

dictory evidence to suggest that the influence is not 

strong as that imposed by density. Nevertheless, the le

of mixed use may contribute to travel demand, particula

ly through the decentralisation of less specialised e

ployment (Stead et al., 2000). Alternative urban forms

can be categorised as: Dispersed city, Compact city, E

city, Corridor city, and Fringe city (Newton, 2000). 

Although alternative views stress a range of influences

accessibility, the importance of population density r

mains. Research by Reneland (2000) on Swedish tow

suggested that although the smaller towns do have adv

tages, they do not offer good accessibility to all servic

in comparison with larger towns. During the 3-year dur

tion of the research project, accessibility to the followin

services was investigated:

(a) food shops and supermarkets (facilities controlled 

several private or co-operative interests);

(b) post offices and chemists (services controlled by t

State);

(c) public transport, schools and libraries (services co

trolled by local authorities).

The measure of accessibility used in the research was

proportion of population of a town living within a theo

retical distance zone of 400 m from particular servic

and facilities:

(a) within 400 m of the nearest chemist;

(b) within 400 m of the nearest library;

(c) within 400 m of the nearest post office;

(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.

This zone corresponds to a walking trip of roughly 5 min

or less at 5 km/h, and is used in Sweden to define a good

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 there is something in-

trinsic to the planning and marketing of these estates,

which encourages such ‘unsustainable’ behaviour (He

icar, 2000). This is of particular relevance to the urb

expansion currently being experienced in Ireland. T

author (op. cit.) suggests that it is the behaviour of peop

moving to the new estates that should be the basis for

sessing the effects of proposed developments and no

less travel-intensive habits of a towns’ indigenous pop

lations. Critically, new residential development should 

located close to the major employment concentratio

and should take the form of peripheral expansion of 

principal city and/or smaller new settlements and sett

ment expansions on transport corridors linking it wi

nearby freestanding towns.

3.3.4 Spatial development issues

This section reviews the context of the National Spat

Strategy (NSS), in light of the previous sections: 

(a) General discussion on spatial development

(b) Key environmental themes: evidence from case st

ies and from the literature.

3.3.4.1 Key issues in the National Spatial Strategy 

The NSS is being constructed in a period of high econo

ic growth and urban development activity. The influen

of the EU Structural funds on urban infrastructure is a

very strong (£43 billion in the next round). Generally, Ire

land’s spatial structure is characterised by one very do

inant centre with four secondary cities. The remit of t

NSS focuses on the theme of ‘balanced regional deve

ment’ as a means of maximising the potential and mi

mising the problems/impacts caused by this spa

structure. In particular, this focuses on the issues of tra
113
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port, urban development, and to some extent rural ec

omies and land use.

Transport connections between the four secondary ci

are seen as crucial in the economic–urban growth stra

gy of the National Development Plan. The intention is 

achieve the critical mass between them, to act as a co

terbalance to the dominance and over-heating proble

of the Greater Dublin region:

(a) Road connections are being upgraded towards mo

way standards.

(b) Rail: public owned infrastructure: partnerships fo

improvements: franchising under discussion.

(c) Primary route: Dublin–Cork 35% target for rail pas

sengers.

(d) Suburban rail to be developed in Cork and Limeric

under consideration by the Land-Use/Transport Stu

ies (LUTS).

Strategic planning is one of the main tools available 

steer development away from Greater Dublin, and 

wards the secondary cities. The main intention is to c

cade such development down through the urb

hierarchy to achieve ‘sustainable’ capacities at each l

el, either through restrictions, or through incentives. U

der some development scenarios, the population of k

settlements could double, and the trend of rural depo

lation could be reversed. Therefore, the identificatio

(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 in

four types of dynamic. The overall pattern is characte

ised by the dominant field of Greater Dublin and th

counterbalance of the other four key cities, the ne

growth on the west coast, and the intervening midlan

and border areas.

The North and South Midlands area is in some ways 

most problematic, with an existing weak and diffused u

ban structure. This area is subject to the competing pr

sures of agricultural restructuring and depopulation, t

under-provision and under efficiency of local service
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and new commuting pressures from the Greater Dublin

region. 

Each of these regional types is identified 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 the year 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 regions will grow marginally; by 2020, the

largest, the S-W 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 population.

(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 spatial structure that could result in such

growth scenarios:
114
(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 a national spatial 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 slightly 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-
Table 3.4. Key issues in the National Spatial Strategy.

Key issues in the national spatial strategy Case study settlements 
(satellite villages in 

parentheses)

The increasing economic dominance of the Greater Dublin area Portlaoise (+ Freshford)

Increasing influence and emerging interaction between the other four existing gateway cities 

and their catchments

Limerick (+ Pallasgreen) 

Waterford

Areas on the west coast, on the Border, in the South-East and South Midlands where 

relationships between different towns are emerging

Killarney, Westport, Sligo

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

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 populati

of 1 million. The benefits that accrue from this woul

be associated with as wide a ‘sphere of influence’

possible, such as neighbouring ‘county towns’ or l

cal economic hubs but without urban sprawl.

(c) Develop the potential of regional centres with emer

ing strong links to adjacent towns and associated h

terlands as the new development opportunities b

guaranteed of success, particularly in the Midlan

and North-West and parts of the South and Sou

East.

3.3.4.4 Key factors in the urban structure of Ireland

Ireland has made a rapid transition from a primarily rur

agricultural society, to one that is now 66% urban, and

appears that the trends will continue for the near futu

The Urban Structures study (Brady Shipman Martin,

2001) summarised this structure: 

(a) There is a good size distribution of urban centres 

low 40,000 in population. However, there is a bias 

their geographical distribution towards the East a

the South-East. In particular, there is strong cluster

of urban centres in the 10,000–39,999 category in 

East and South-East of the country. Some of the

centres, such as Bray, Swords, Malahide, Leixl

Celbridge and Greystones, have grown very rapid

in recent years and are now part of the Dublin Metr

politan Area. Other centres in this size category ha

also been influenced by the economic and emplo

ment growth of the Dublin region, including Dundalk

Drogheda, Naas, Droichead Nua, Navan, Mullinga

Tullamore, Carlow and, probably to a lesser exte

Athlone.

(b) Four of the centres in the 10,000–39,000 populat

category (Tralee, Sligo, Killarney and Letterkenny
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are located in relatively isolated parts of the countr

where they are the most important towns and act

‘sub-regional’ centres.

(c) The relatively well-developed urban structure of th

East, South and South-East is contrasted to the l

developed structure to the west and north-west o

line that runs approximately from Limerick to Dun

dalk. Here, urbanisation levels are lower than for t

rest of the country and there are fewer large towns. 

a consequence, many smaller centres provide a le

of function far greater than their population would in

dicate.

(d) Centres with populations below 10,000 are mo

evenly distributed across the country, but there is

greater density of all urban settlement sizes in the E

and South.

(e) Nearly half of all urban centres with populations o

5000 and over are located on or near the coast.

This provides a context for the question of ‘sustainab

settlement size’.

3.3.4.5 Urban development options

The remit of this project is to establish ‘methodologie

for the estimation of sustainable settlement size’. This 

volves the consideration of how such settlement siz

may be generated over a period of time, in light of t

rapid growth in population, numbers of dwellings an

also sizes of dwellings. There is a limited range of optio

available (Breheny and Rockwood, 1993):

(a) New freestanding settlements

(b) Enlargement of freestanding settlements

(c) Urban extensions (in the sense of planned medium

large-scale developments)

(d) Corridor development (particularly related to th

transportation strategy)

(e) Large-scale urban infill (this will be rare anywher

outside the Dublin conurbation)

(f) Small-scale urban infill (this constitutes the majorit

of development on the ground).
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The implication is that such ‘sustainable settlement si

is not necessarily an ideal target to be created on a bl

slate, but a process of ongoing development which w

apply to the growth of existing settlements probably mo

than to new settlements. Therefore, the case study se

ments are investigated, not only for their current profi

but for their prospects and potential for growth and r

structuring.

3.4 Relating urban form to environmen-
tal performance

3.4.1 Air pollution and transport

The importance of transport as a contributor to enviro

mental problems (both global and local), and the p

ceived ability to influence behaviour, is reflected in th

amount of research dedicated to assessing the relat

ship between urban form and travel characteristics. T

section of the report provides a short background to 

transport and air quality situation in Ireland, summaris

some of the latest academic thinking with regards to e

pirical relationships between travel patterns and set

ment parameters, and provides links to the relev

indicators compiled for Section 2.

Ireland has over 95,000 km of roads, equivalent to o

27 km per 1000 persons, a figure considered high by 

ropean standards (EPA, 2000). The recent growth in 

economy has also led to an increase in car owners

with the total number of vehicles increasing by over 50

between 1988 and 1998. Private cars accounted for

major part of this increase (though heavy goods vehic

also experienced large increases). As well as increase

the number of vehicles on the road, travel patterns h

also experienced change. Between 1986 and 1996,

number of persons travelling to work, college or scho

in private vehicles increased by 44%, while the numb

of persons travelling by public transport, bicycle or fo

decreased by nearly 6%.

These changes in transport activity, although signifyi

an underlying increase in prosperity, have significant im

plications for air quality. Now that air pollution problem

associated with coal burning have been significantly 

duced, road traffic has replaced stationary sources as

greatest threat to Ireland’s quality of air. “Emissions fro

road traffic have now become the greatest threat to
116
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quality in Ireland, especially in urban areas” (EPA

2000). The steady increase in car use has consider

implications for air quality in the country, with evidenc

showing that the ambient levels of some transport-rela

pollutants are likely to exceed EU standards for the p

tection of human health. Increasing traffic congestion

also cited as an economic disadvantage.

Road traffic is a major contributor to emissions of CO

CO2, NOx, VOC, and PM10s, with NOx and particulate

matter considered the major problem pollutants for loc

residents. However, in addition to the local air quality an

climate change issues, transport pollutants can also re

in acidification of soils and surface waters, increased le

els of tropospheric ozone, and damage to ecosystems

materials. 

In Ireland, greater emphasis is to be placed on data 

semination and the need to keep the public fully inform

on the state of air quality. For example, 98-percent

smoke concentrations (large particulate matter) have n

been collected for various urban areas: Dundalk, Drog

da, Bray, Arklow, Waterford, Wexford, Dungarvan, Lim

erick, Galway, and Ennis. In a promising light, there a

said to be some encouraging developments linked to n

urban development, including the establishment of su

urban office parks and increasing prospects for the pr

tice of teleworking.

3.4.1.1 Functional characteristics

Socio–economic variables are said to be important inf

ences on the level of provision of facilities and servic

in a settlement (Williams and Banister, 1999). This is tu

can influence both modal split and total distances tra

elled in a settlement (Stead et al., 2000). In planning

terms, Banister (1996) suggests that an ideal balance

be achieved through a hierarchy of functions, with ea

locality within a settlement offering the diversity neede

to meet daily needs. This will act to both reduce distan

travelled and encourage a modal shift. A crucial eleme

is that higher-order functions are accessible by pub

transport.

Locating near major transport routes and their acce

points, or in proximity to existing settlement areas, ca

alter distances travelled, trip lengths and modal sp

However, it is stressed that car ownership is not infl
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enced in this way. Car ownership tends to be directly af-

fected by socio–economic factors rather than land-u

policies (Williams and Banister, 1999). For new develo

ments, Winter et al. (1995) highlight the necessity for

eight different types of facility for large residential deve

opments: food shop, newsagent, open space, post of

primary schools, public house, supermarket and seco

ary school. Figure 3.1 sums up the key factors in the e

nomic/functional geography.

1. Access to urban and intermediate functions, in t

‘urban effect’. This characterises the physical loc

tion of the settlement in relation to the nearest high

order centres, such as retail, health and educat

This complex question is summarised very simp

here. Such locational factors include the followin

possibilities, where physical distance is moderated

proximity to transport infrastructure: 

(i) from peripheral (villages) to freestanding se
tlements (towns);

(ii) from freestanding to district centres with vari
ous degrees of independence;

(iii) from district centres to main urban centres.

2. Access to national and global functions, via soci

economic networks, image and profile, in the ‘ne
117
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work effect’ (Capello and Camagni, 2000). This i

more independent of physical distance and territo

as in neo-classical spatial interaction analysis. T

‘network’ effect focuses on the benefits of highe

order functions in incomes, employment, cultura

amenities, producer services and other public se

ices.

Both the urban and the network effect are instrumenta

shifting the balance of ‘optimal’ or ‘efficient’ urban size

and location, in the sense that the benefits of higher-or

functions shift the net welfare and externality curves t

wards larger settlements. In other words, dynamic ga

way cities compensate for their congestion by wea

creation and by serving as hubs for other settlements.

Although evidence indicates that the provision of loc

facilities reduces the average journey distance by car,

reality is much more complicated. Variations in socio

economic characteristics act to increase the difficulty

establishing precise empirical relationships betwe

land-use characteristics and travel patterns, and can 

complicate the comparison of travel patterns in differe

areas (Stead et al., 2000). The peripheral location of

country towns means that the function of a settlement w

be heavily influenced by the housing and job opportun
Figure 3.1. 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 a solely dormitory role is likely 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 a fixed 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-
118
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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 pe

ple (Fig. 3.2). Statistical analysis suggested that car ow

ership levels played a more significant role in explainin

differences in travel behaviour.

In more recent work on settlement size and travel p

terns, Williams (1999b) found a negative relationship b

tween settlement size and distance travelled, indicat

that the smaller the settlement’s resident population, 

greater the total distance travelled was likely to be. F

the research, a four-way relationship was defin

(Fig. 3.3).

To break down modal split and its relationship with se

tlement size, Williams used data previously collated 

Stead (1996) in his publication Density, Settlement Size

and Travel Patterns. The settlements under investigatio

ranged from the large conurbation of London down 

those with under 3000 inhabitants (see Table 3.5).
8 0 1 0 0 1 2 0 1 4 0 1 6 0 1 8 0

E L  D E M A N D :   C o m p a r is o n  
9 8 6  &  E C O T E C  1 9 9 4

T O T A L
T R A V E L

N O N -
W O R K
T R A V E L
W O R K
T R A V E L
Figure 3.2. Settlement size and travel demand. Source: DoT and ECOTEC as cited in Williams 1999(b).
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An important finding of this work was the fact that the

objective of a journey  was also 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. Increases in 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 b

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

journey purposes, especially for commuting, sugge

ing an increase in car use for business, shopping 

other purposes;

(b) 250k+: decline in the use of non-car modes for 

journey purposes, with the exception of shoppin

suggesting an increase in car use for all purposes;

Figure 3.3. Settlement size and distance travelled.
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(c) 100k–250k: large decline in the use of non-car mod

for all journey purposes, increase in car use for 

journeys;

(d) 50k–100k: decline in the use of non-car modes for 

journey purposes, with the exception of shoppin

suggesting an increase in car use for all purposes,

cluding shopping and other purposes;

(e) 25k–50k: decline in the use of non-car modes for 

journey purposes, with the exception of shopping a

other categories, suggesting an increase in car use

all purposes, excluding shopping and other purpos

(f) 3k–25k: large increase in the use of non-car modes 

all journey purposes, except commuting, suggesti

an increase in car use for commuting;

(g) less than 3k: decline in the use of non-car modes 

all journey purposes, with the exception of shoppin

and other purposes, suggesting an increase in car

for all purposes.

However, the author (op cit.) also sought to qualify these

results by emphasising that settlement size was only 

variable affecting total distance travelled. Other facto

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 sign

cant finding from the Williams research project was th
Table 3.5. Modal split and settlement size (from Stead, 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.) 391 451 393 332 531 813 (max.)

Bus 700 949 (max.) 509 (min.) 660 666 695 764

Rail 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 links with both age and car

ownership (Table 3.6). Other relationships are clarified in

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-

es for 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 purposes increased by 38% (Titheridge et al., 2000).
120
It is, therefore, likely that as the balance between com-

muting and other travel objectives changes, so too will

the form 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–economi

factors.
).
Table 3.6. The relationship between socio–economic characteristics and travel patterns (Williams, 1999b: p. 17

Total distance travelled Total distance travelled 

by car

Total distance travelled 

by non-car modes

Car ownership

Car ownership • Positive relationship 
between total dis-
tance travelled and 
car ownership

• Positive relationship 
between distance 
travelled by car and 
car ownership

• Negative relation-
ship between dis-
tance travelled by 
non-car modes and 
car ownership

–

Age • Children and elderly 
age groups travel the 
least

• Age group 16–59 
travel the most

• Positive relationship 
between distance 
travelled by car driv-
ers and % of popula-
tion in age categories 
30–59

• Positive relationship 
between distance 
travelled by car driv-
ers and passengers 
and % of population 
in 16–29 age catego-
ries

• Positive relationship 
between distance 
travelled by non-car 
modes and % of pop-
ulation in 16–29 age 
category

• Positive relationship 
between car owner-
ship and % of popu-
lation in the 30–59 
age category

Income • No information 
available

–

• Positive relationship 
between distance 
travelled by rail and 
income

• Negative relation-
ship between dis-
tance travelled by 
bus and income

• Positive relationship 
between car owner-
ship and income

Employment • No information 
available

–

• Positive relationship 
between distance 
travelled by rail and 
% of population 
employed full-time

–
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Population 
density

No. of 
households

Population 
size

Total distance 
travelled by car

+ve

-ve

+ve

-ve

-ve

% population 30-
59 years

+ve

% population 
16-29 years

+ve

Total car 
ownership

+ve+ve

Households 
with one car

+ve

Households 
without a car

% population 
unemployed

+ve

-ve

% of population 
full-time employed

Total distance 
travelled by non-

car modes

-ve
+ve +ve

Income
rail: +ve

bus: -ve

+ve

+ve
121
Table 3.7. Travel characteristics for Gloucestershire (Williams, 1999b).
Total distance 

travelled per 

worker per year 
(km/person/year)

% of total 

distance 

travelled to 
work by car

% by public 

transport

% by foot % by other 

modes

Car ownership

Gloucestershire

urban districts

1204.5 64 7.5 13 15.5 71.5

Gloucestershire 

non-urban districts

2044 69 5 10 16 80

National average 1991 Urban = 69

Non-urban = 77
Figure 3.4. Relationship between travel, socio–economic and population characteristics.
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Their study of six different companies in Greater Oslo

uncovered a relationship 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 workplaces located in central areas. Several

other Norwegian studies have also 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

were investigated 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 also 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. The range 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.

In their conclusions, the authors listed 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

buildings near the workplace, have indirect influences 

modal split. They also cite distance to the central area

the variable most strongly associated with the energy-

levels of the workplace. Their results suggest that sh

travel distances to central areas, and high densities, c

tribute indirectly to energy-use improvements by increa

ing the viability of good public transport facilities nea

the workplace. Hence, a non-car modal split is enco

aged. As a result, the location of the workplace relative
122
s

e
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the centre of the settlement has a greater influence on 

dal split than actual commuting distances.

Other salient points derived from the Norwegian stud

suggest that commuting distances are shorter for th

workplaces within settlements rather than on the urb

fringe (which are also dominated by the private car). Fu

thermore, the more specialised the business’s functio

(and the larger hinterland from which visitors come), th

more favourable a central location becomes. For visit

attracting, non-specialised functions with a primarily lo

cal catchment area, a decentralised location intersper

with residential areas scores well in terms of energy u

For other workplaces targeting a local catchment area

central location would appear to be the best choice 

low energy use. In general terms, an inner-area, high-d

sity location with good public transport facilities seems 

be preferential from an energy perspective. If a wor

place needs to locate peripherally, the next best solut

is the selection of a site close to existing public transp

nodes.

3.4.1.3 Density

The compact city has become synonymous with polic

that emphasise the merits of urban containme

(Breheny, 1995). The density parameter is thought to 

fluence travel patterns (Fig. 3.5) for a number of reaso

In the first instance, high densities increase the oppor

nities for local contact and activities that are maintainab

without the use of a car. Secondly, higher densities ens

the viability of service provision by a locality (and henc

reduce the need to travel longer distances). Thirdly, hi

densities tend to reduce average distances betw

homes, services, and employment. Finally, high densit

influence modal choice, with average distance by car, b

and rail decreasing with increasing population densi

and average distance on foot remaining constant, rega

less of population density (Stead et al., 2000).

One of the key early studies, adopting multiple regress

analysis, showed density as the dominant explanat

variable for the levels of energy use related to the tra

port sector4 (Newman and Kenworthy, 1989). Thei

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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methodology involved measuring petroleum consump-

tion and population densities for a selection 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

modes increase. 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 as those living at the highest densities. Spe-

cifically, car journeys account for 72% of trips in the low-

density areas, but only 51% in high-density areas. Their

conclusions state that large urban areas (due to high urban
123
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 characte

tics such as income, car ownership, and fuel price are 

given adequate consideration when determining priva

vehicle use (Buxton, 2000). Furthermore, Owens (199

argues that the relationship between densities should

be viewed as linear. The suggestion is that although 

relationship between public transport and density is lin

ar, as is the relationship between public transport and 

usage, thresholds exist. In this case, as densities incre

there is a shift towards increased public transportatio

with distinct threshold densities needed for a viable pu

lic transport system. Buxton (2000) also cites substan

research that indicates that both density and land-use 

are related to modal choice and as these increase the

els of non-car travel also rises, while single-occupant v

hicle use falls. 

The modelling of urban form with a focus on energy-co

suming characteristics tends to conclude that two types
Figure 3.5. Urban density and travel demands.
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growth are more sustainable: in the core of the settlement

or in a ‘decentralised concentration’ form (the develo

ment of sub-centres that maintain overall densitie

(Breheny, 1995). With the prime focus of the enviro

mental debate centred on energy, it is clear that the gr

er dependence of rural and small-town dwellers on the

is the major source of their energy consumption and 

sustainable behaviour. However, aside from energy e

ciency benefits, Breheny also suggested that there ma

other wider impacts linked to containment policies, i

cluding economic, social and cultural benefits.

3.4.1.4 Land use

Land-use characteristics can have an influence on tra

patterns, impacting at scales from strategic to local (St

et al., 2000). Land-use characteristics affecting trav

patterns include:

(a) location with respect to existing towns, cities and i

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 employme

density);

(g) layout of development (movement networks, neig

bourhood type).
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Car use for commuting is said to decline as land-use m

increases, though the gradient of this relationship is n

considered steep (Van and Senior, 2000). In their 

search, Van and Senior found that there were strong c

trasts between areas for car use and walking/cycling 

light food trips. Their results indicate that mixed lan

uses tend to encourage walking and cycling, and deter

use, for frequent, regular purposes such as light fo

shopping trips. Consequently, new development sho

be designed to encourage less travel, especially car-ba

journeys. It is suggested that to counter suburbanisati

land-use planning should encourage compact, mixed-u

and accessible developments (Williams and Banist

1999).

It has long been recognised that an interdependent r

tionship exists between land-use mix, socio–econom

characteristics, and travel patterns. Burnett and Hans

(1982) reported a link between income and land-use p

terns, which was thought to explain some of the variati

in travel patterns in different locations. One of the ma

findings was that frequency of travel was linked to hous

hold income, with those on higher incomes travellin

more than those on lower incomes. The complexity of 

teractions between land use, socio–economic characte

tics and travel patterns is heightened by interrelationsh

between varying land-use characteristics. For examp

settlement size may be linked to population density, t

distance to settlement centre, or the availability of re

dential parking (Stead et al., 2000).
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 5.2 13.7 - 15.2 182.5

Metropolitan areas 92.5 9.8 2.8 - 14.0 119.1

Other urban area

(over 250,000)

122.6 9.8 4.9 - 19.6 156.9

100,000–250,000 150.4 5.0 6.7 - 18.5 180.6

50,000–100,000 144.6 4.2 7.7 - 16.6 173.1

25,000–50,000 145.2 3.3 7.4 - 14.9 170.8

3000–25,000 174.7 4.2 4.7 - 19.8 203.4

Rural 214.6 3.3 6.4 - 23.7 248.0

All areas 149.1 5.4 6.7 - 18.0 179.2
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Possible interactions between land-use characteristics are

considered to be (ibid.):

(a) Population size

(b) Local facilities

(c) Population density

(d) Employment density

(e) Job ratio

(f) Distance to urban centre

(g) 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

(g) Gender

(h) Age

(i) Education

(j) Employment type

(k) Work status.

In earlier work, Stead (1996) estimated that socio–e

nomic characteristics were the dominant variables for 

plaining travel patterns, typically explaining half of th

variation in travel distance per person according to loc

ity. On the other hand, land-use characteristics acco

for one-third of the variation. The author identified 

number of ‘key’ socio–economic determinants: hous

hold car ownership, household socio–economic gro
125
t

,

and the proportion of working residents. Williams an

Banister (1999) reported similar socio–economic dete

minants, though they added income as another import

characteristic. In the work by Stead et al. (2000), three

studies were compared (see Table 3.9). Analysis sho

that although socio–economic characteristics explain 

greatest amount of variation in travel patterns, there 

also important land-use characteristics that need to be

counted for. The most important land-use characterist

linked with car ownership are considered to be proxim

to a railway station and the frequency of the local b

service. On a final note, there may be a correlation b

tween the availability of residential parking and the pr

portion of short journeys made on foot (assuming that c

owners wanted to retain their parking spaces). As well

reduced parking, other measures that may create a be

living environment for the local community include traf

fic calming and pedestrianisation. For example, Cope

hagen has been involved in a 30-year programme

reducing central and inner-area parking by 3% each ye

These actions, together with upgraded bicycle and ped

trian infrastructure and activities, have ensured that 

city has combined a reduction in traffic growth with 

thriving central area (Newman and Kenworthy, 2000).

3.4.1.5  Summary

Transport is the largest and fastest growing user of ene

in Ireland, accounting for over one-third of total energ

demand. Increases in the number of vehicles, combin

with a trend towards larger vehicles are cited as the m

contributors (EPA, 2000). In the UK, national plannin

guidance (PPG13) has been initiated with the aim of 

ducing the impact of car travel by increasing settleme

densities and mixed-use development in public transp

corridors and nodes. Elsewhere, the Dutch have also b

proactive, with their ABC policy framework. It specifies

the need to develop in existing transport corridors, part

ularly public transport corridors, and at transport node

However, research findings have also shown that tra

patterns can be extremely complex. For example, W

liams (1999a) highlighted the example of three Londo

Boroughs that had experienced intensification over 

years, with analysis showing no reductions in car use d

ing this period. Travel patterns were considered so co

plex, due to lifestyle shifts such as cross-Londo
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commuting for work and increased journeys for leisure,

that no relationship could be identified. As a conse-

quence, it is suggested that the growth in car ownership

and diffuse life patterns are influential trends that are dif-

ficult to influence through land-use planning alone (Wil-

liams and Banister, 1999), with socio–economic facto

and societal aspirations playing significant roles in t

positive relationship between provision and trip freque

cy (Williams and Banister, 1999). However, althoug

there are limits to planning, the presence of local facilit

is a necessary condition for local use. From the evide

to date, key actions to become less car dependent, 

hence more sustainable, are (Newman and Kenwor

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 

ban villages in the suburbs.
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In the international arena, an Australian Urban and R

gional Development Review concluded that changes

urban form (including compactness, concentratio

around a strong central city, increased density, pub

transport-supportive development, and localised emplo

ment and services) could impact significantly on tran

port energy savings and, in the medium-term, impro

the sustainability of cities (Buxton, 2000).

It is likely that the role of settlement size in influencin

travel patterns is limited. However, in combination wit

location, density, provision of services and facilities, an

employment opportunities, its importance will be en

hanced. From the evidence detailed earlier, analysis s

gests that there is a relationship between serv

provision and the size of settlement. Once this relatio

ship has been reliably quantified, settlement size has 

potential to be a useful benchmark for predicting and co

trolling travel patterns (Williams and Banister, 1999). 

simplified diagram depicting a planning framework fo

transport sustainability is shown in Fig. 3.6. Althoug

size, location and density influence travel patterns with
Table 3.9. Relationships between travel patterns, land-use and socio–economic characteristics (Stead et al., 2000:
p. 184).

Total travel Travel-to-work 
distance

Travel-to-work mode

Stead, 1996 Williams and 
Banister, 1999

Titheridge et al., 
2000

Williams and 
Banister, 1999

Titheridge et al., 
2000

Socio–economic

Socio–economic group √ x √ x √

Car ownership √ √ √ √ √

Employment status √ √ x √ √

Age x √ x √ √

Household structure √ n.a. x n.a. x

Income √ √ n.a. n.a. n.a.

Land use

Distance from the urban centre x n.a. √ n.a. x

Settlement size √ √ x √ x

Mixing of land uses √ √ √

Provision of local facilities √ √ √ √ x

Density of development √ √ x x x

Frequency of nearest bus service √ n.a. x n.a. x

Proximity to nearest railway station x n.a. √ n.a. √

Availability of residential parking √ n.a. n.a. n.a. n.a.
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and between settlements, the number of trips and distance

travelled within a settlement are also 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 the facilities 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.5 

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

several 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 Indicators and the Irish 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 sections for each of the environmental issues is to

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.
127
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 aspir

tions), there are some general points that can 

highlighted and used to guide and refine indicator fram

works. 

Overall, it would appear that larger, high-density, an

well-serviced settlements would perform best in limitin

car-based travel. However, socio–economic characte

tics are an extremely important variable and one on wh

planning can only have minimal impact. In terms of se

tlement size, it is apparent that a reasonable size of se

ment is required to ensure accessibility to local facilitie

availability of local employment, as well as having an in

direct influence on car ownership levels. It is suggest

that settlements need a minimal size to ensure an a

quate diversity to meet the needs of the community, 

cluding the presence of shops, schools, open space, e

is also important that higher-order functions are acces

ble by public transport. Empirical evidence remain

patchy but a crude estimate derived from the literatu
Figure 3.6. Planning for transport sustainability (Banister, 1996).
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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 a much more prolific use of the

car. There would also appear to be a density 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-centres that 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 a railway 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

less than 2 miles also 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 capita in the EU. This

reliance on fossil fuels ensures that energy generation,

agriculture, and traffic account for over 70% of green-
128
house gas emissions nationally. Of most concern are the

projections for 2010. Under a business-as-usual scenario

it is likely that emissions will be at least 30% higher than

in 1990 (EPA, 2000), more than twice that allowed by

Ireland’s legally binding commitments under the Kyot

Protocol. The concession to Ireland of a further increa

in emissions, combined with a considerably improve

economic situation, means that “little sympathy can 

expected from other Member States if the allowed targ

is not respected” (EPA, 2000: p. 195). There is limited a

tivity in the renewable field in Ireland. Until very recent

ly, renewable energy was largely confined to woo

burning in open fires and hydro-electricity production

However, independent hydropower producers, woo

processing plants, and wind-energy developers have 

gun to increase renewable capacity in Ireland.

Industrial energy demand will be a result of varying typ

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;

(g) 2% in mining, quarrying and peat.

3.4.2.1 Urban form 

In contrast to the abundant research on the urban fo

and the transport issue, there is little in the way of ac

demic studies relating to other types of energy use. T

work that does exist would appear to suggest that on 

basis of emissions, the more concentrated or ‘direct

forms of urban development generate superior outcom

compared to the business-as-usual scenario (New

2000). Higher densities have been cited as a prerequi

for the increased take-up of energy-efficient technol

gies6 (Williams, 2000), though the author did add th

proviso that further research is needed to determine 

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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For the renewable technologies, particularly solar power,

it is layout 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. Systems tend to operate

to a baseload for domestic hot water, and hence viability

will depend on a minimum number of units. Sub-100-kW

systems are available but are not commonly used, as they

are vulnerable to a lack of load diversity.

As a benchmark, a minimum of 60 housing units is usu-

ally 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 Larivière and Lafran

(1999) for the 45 most populous cities of Quebec, Ca

da. Their work focused on electricity consumption, a

they concluded that their modelling results could expla

85% of urban electricity consumption. The authors p

forward a subset of six predictors as significant in e

plaining the annual energy consumption per inhabitan

the 45 most populous cities of Quebec:
129
-

AVGAGE: average inhabitant age;

DEGDAY: the annual degree-days below 18°C;

DENSITY: the urban density (inhabitant per km2);

ELECTRIC: the share of homes heated by electricity;

LANDWEAL: the standardised land wealth per inhab

ant;

PLANLEAS: Planning, leisure and culture expenditur

per inhabitant.

They describe the best model by:

Y = –16964 + 389.47 × AVGAGE + 1.016 × DEGDAY

– 0.498 × DENSITY + 86.47 × ELECTRIC +

0.1159 × LANDWEAL

In their concluding remarks, they suggest that the in-

creased level of services in larger cities will tend to can-

cel the energy gains associated with higher densities.

3.4.3 Water quality (waste water)

One of the major environmental problems in 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

surface water quality7 (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.
Figure 3.7. Energy potential.
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courses is attributed to eutrophication by both fertilisers

and point source (sewage) discharges. The increase in se-

riously polluted rivers is attributed to suspected sewage

discharges and, to a lesser degree, to agricultural activity.

Remedial action for point-source pollution can involve

(1) the provision of adequate waste treatment facilities

where these are lacking, (2) improved management of ex-

isting sewage and industrial waste treatment facilities, or

(3) large, ‘industrial’ farmers adopting more sustainab

practices (EPA, 1999d).

Population density is low in the rural areas of Irelan

Consequently, it is likely that the waste water from ma

communities will continue to be treated in small-sca

wastewater treatment systems8, many of which need to

be upgraded to meet the requirements of new EU-deri

regulations and standards (EPA, 1998a). Full impleme

tation of the Urban Wastewater Treatment Directive w

result in 89% of the EU population being served by se

ondary treatment, as well as around 45% with nutrient 

moval. With increasing levels of both tourism an

prosperity there are likely to be new demands on the ru

fabric of Ireland, with holiday homes and hotels, leisu

facilities, and small businesses becoming much mo

widespread. Wastewater treatment facilities will have

be updated accordingly.

3.4.3.1 Urban form

International experience strongly suggests that popu

tion size is a key variable in relation to provision o

wastewater treatment plants. A crude benchmark is 

1000 population equivalent (p.e.) threshold. Up to th

limit, systems tend to be smaller, more environmenta

friendly operations (little or no energy requirements

above this limit, conventional engineering sewage tre

ment works tend to be the most effective choice of op

ation (Scottish Agricultural College, persona

communication). Population equivalent is based on flo

measurement and varies across Europe (between 120

250 litres per person). The 1000 p.e. is also the fig

used by the UK Legislation BS 6297: 1983, which dea

with installations suitable for the disposal of domes

sewage from communities ranging from single hous

8. The waste water from over one-third of the population is treated in
small-scale treatment systems.
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holds. Summary details were compiled by the EP

(1998a). 

In their literature review of small-scale wastewater trea

ment (EPA, 1998b), the Irish EPA summarised activi

from other areas, including the following:

Dakers and Cockburn (1990): discussed Tham

Water operation of 400 works, with over half of thes

serving populations of less than 2000. Biological fi

ters are most commonly used but oxidation ditch

and reed beds are also used.

Boller and Deplazes (1990): in Switzerland, mo

than 900 wastewater treatment plants serve 90%

the population. Of these, 30% are designed for le

than 1000 inhabitants. Local pollution problems wit

small, untreated discharges have been reported. G

erally, rotating biological contactors (RBCs) an

trickling filters are used for smaller installations

with activated sludge being used for plants o

approximately 1000 p.e. upwards. In the size ran

of 100–1000 p.e., biofilm and suspended growth sy

tems are chosen with equal frequency.

Jansen et al. (1994): data were collected from 119

treatment plants in the population range 100–20

p.e.9 Mechanical/biological plants make up 29 of th

119 plants (mostly activated sludge systems, but a

including rotating disc and trickling filters). Con-

structed wetlands, classified as low technology, ma

up 19 of the plants. 

Other examples of innovative small-scale treatme

plants that were discussed include:

(a) The WRC in Great Britain has developed designs 

packaged activated sludge systems to serve pop

tions in the range of 100–1000 persons. Target eff

ent quality is 15:20:5 mg/l of BOD, suspended solid

and ammonia nitrogen, respectively, on a 95-perce

tile basis.

(b) In South Africa, a compact, intermittently aerated a

tivated sludge package plant was developed in wh

all the treatment processes were housed within a 

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

wastewater management, Carmichael and Strzepek 

dated) utilised optimisation and water quality models 

assess alternative treatment options. Using the model

package GAMS, the authors selected alternative po

source abatement at each discharge site, with the aim

combining treatment options to minimise the combin

treatment costs necessary to achieve ambient qua

standards. The production of oxygen by algae is de

mined in part by nitrogen (N) and phosphorus (P) avai

bility, and is defined as: 

Pa = aopGmax(1.066)T-20G(I)aj [min(fk(EN,i) / ks,N +

fk(EN,i), (fk(EP,i) / ks,P + fk(EN,i)]

where:

aop is the ratio of DO produced per unit of algal photo

synthesis, mg O / mg chl a,

Gmax is the maximum growth rate of algae, l/day,

T is the temperature in °C, dimensionless,

G(I) is the light limitation factor, dimensionless,

aj is the algal biomass concentration, mg chl a/l, and

Ks,k is the half-saturation constant, mg/l.
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The general form of the optimisation model minimise

the combined annualised cost (Ci,$year) of treatment

plant choices over the set Xi = {No treatment (NONE),

Mechanical (M), Chemically enhanced mechanic

(CM), Biological (B), Biological with chemical treatmen

(BC), Biological with denitrification (BCN)} at each of

the emitting sites so that dissolved oxygen (DO) stan

ards are maintained. For this situation, abatement choi

were discrete and lumped, with each option includin

prescribed abatement levels of BOD, P, and N. Ea

treatment plant choice also has a discrete set of pollut

abatement percentages. Treatment plant choices are 

sumed to be built to a designed maximum capacity flo

due to economies of scale in wastewater treatment te

nology.

Figure 3.8 illustrates the discrete treatment plant cost 

timates for different treatment options and the cubic co

function for a particular site.

Of the two types of modelling techniques used, contin

ous modelling relies on the total cost curve, whereas 

integer model uses actual uneven changes in technol

and cost. Therefore, continuous function-based appro

mations are best suited for economic policy at a bro

policy scale, with integer modelling most appropriate f

identifying specific priority locations for wastewate

abatement or for choosing specific technologies for the

priority sites.
Figure 3.8. Total cost curve.
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Other important analysis was carried out by Chalmers

University of Technology (1997). Their analysis in-

volved a technical overview of wastewater treatment sys-

tems, evaluated using Environmental Impact Assessment

(EIA) and Life Cycle Assessment (LCA). The study in-

vestigated two case studies.10 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

is treated mechanically, biologically and chemically. The

sludge from the biological and chemical treatments is fer-

mented under production of biogas (most used internal-

ly).11 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 ‘separatin

10. The study excluded industrial and storm-water waste.
11. Treated sludge is used for compost (8%), agriculture (12%) and

urban soil improvement (70%). 
132
toilets and installation of additional piping in the housin

stock.

3.4.3.2 Environmental Impact Assessment (EIA)

EIA was applied to the operation of each of the system

with the system boundaries defined as collection a

transport of waste water, transport to storage or tre

ment, storage and treatment, production and transpo

tion of resources needed for the operation of the syste

discharge to receiving waters and improvement and 

transportation of residuals. The main findings for Ca

Study 1 (suburban area) were that the two alternatives

BAU would both have greater local impact than the exis

ing system with a periodic increase of flow in the loc

watercourses (caused by discharges from filter beds).

creased transport requirements would also exist for 

collection of sludge, urine, filter sand, etc. Alternative 

has the greatest transport requirements. Both the opti

would also require large areas to cater for filter beds. T

location of wastewater facilities near housing would r

duce playground areas and in the case of Alternative

there would probably be occasional occurrences of u

pleasant odours.
Figure 3.9. Case Studies 1 and 2.
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Figure 3.10. Pre-treatment followed by treatment on sand filter beds for the liquid part of the waste water.
-
Figure 3.11. Sewage and grey water are separated by the introduction of ‘separating’ toilets and installation of addi
tional piping in the housing stock.
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In relation to regional effects, wastewater systems con-

tribute to eutrophication as a result of nitrogen and phos-

phorus discharges. The main difference between the

alternatives 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 the recycling

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 is the most favourable. The study concludes

that Alternative 2 is the most favourable option for Case

Study 1, due to performance in terms of the use of natural

resources and benefits for eutrophication. Alternative 2 is

also most favourable with regards to energy usage.

In Case Study 2 (coastal village), the sea is the receiving

water for all three alternatives. Alternative 2 has the

greatest transport requirements within the residential ar-

ea; however, the BAU option exhibits the 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 all the options. The existing system does not involve

nitrogen reduction, so both Alternatives 1 and 2 are more

advantageous with regards to eutrophication. Similarly,

there is no 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 is the 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

nutrients will reduce the need for other types of fertiliser).

Case Study 1

(a) Alternative 2, urine separation, was assessed to be the

environmentally preferable alternative.
134
(b) Alternative 1, filter beds, was assessed as the second

best system.

(c) Alternative 0, the existing system, was assessed as the

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 emissions than Alternative 1, because emis-

sions to water are lower, which was considered more

important since the main task of a wastewater treat-

ment system is to reduce emissions to water.

(c) Alternative 1 was the least preferable option.

3.4.3.4 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, facilities tend to incor-

porate a septic tank with soakaway; however, this form of

treatment is not considered ideal, and is definitely not

recommended for settlements of over 100 houses.12 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).

Two other important questions are pertinent to the Iri

situation: tourism and phosphorus removal. In terms 

tourism, systems need to be designed for the maxim

number of population, as they will also operate efficien

12. It is 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 is clear that the viability of different levels of

treatment is affected by settlement size. See Section 2 for

ideal indicators.

3.4.4 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, ideally, the dynamics of resource flows should not be

viewed in isolation. The industrial ‘ecosystem’ is mad

up of production, distribution and consumption network

including the utilisation of primary materials and energ

through to final waste disposal. The first law of therm

dynamics (energy and material can be transformed 

not destroyed) ensures that each unit of raw material w

at some point become a future waste. Society will u

mately have to reduce its dependence on primary reso

es; therefore, a systematic approach dealing with the 

‘cradle-to-grave’ flow is preferable. “When analysing th

ecological significance of economic efforts, all resour

and energy inputs – from the cradle to the grave – as w

as the respective land use, must be taken into acco

(Hinterberger et al., 1997: p. 5). Although sub-nationa

data would not appear to be available, future targeting

sectoral resource flows would be a useful addition to b

ing able to accurately assess the sustainability of se

ments.

As was discovered in a resource flow audit for the N-

region of England (McEvoy and Ravetz, 2001), the

tends to be significant differences between waste arisi

and disposal. For municipal waste, the composting of 

ganic wastes is considered a viable option for the dispo

of such wastes, and is an activity that could be promo

to a greater extent.
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3.4.4.1 Urban form

Current industrial structures promote excessive resou

consumption and associated production of wastes; the

fore, a primary goal of ‘industrial ecology’ is seen as th

creation of the conditions necessary to promote a cycli

system. Strategies to achieve this include demateriali

tion, substitution, reuse/recycling and the utilisation 

waste streams (Ayres and Simonis, 1997), but it will al

be influenced by urban form. Modern industrial system

can be viewed as a collection of linear flows. We ta

materials from nature, process them for economic ga

and then dispose of the residue back into nature. E

dence indicates that the sheer scale of activity is n

threatening the earth’s ecological integrity (Worldwid

Fund for Nature, 2000). Investigating the industrial m

tabolism of a locality enables the pattern of mater

flows to be better understood, and consequently m

aged.

In general terms, the demands of the modern econo

system ensure that “anthropogenic flows interfere w

natural flows and cycles, such as the hydrological cyc

the carbon–oxygen cycle, the nitrogen and sulphur cyc

and the phosphorus cycle” (Ayres, 1998: p. 10). In ad

tion, there have also been increasing calls for a move 

yond the concept of eco-efficiency towards a wider a

more holistic approach (the mantra of ‘joined-up’ think

ing). This would involve balancing current resourc

‘flows’ with the goals of a sustainable settlement. Cr

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) promote integrated materials management.

3.4.4.2 Indicators and the Irish case studies

The deficiency in the current Irish approach to resour

flows is that there is an over-emphasis on waste rat

than looking at the whole life-cycle ‘system’. Conse

quently, there are few data on resource flows at the s
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national scale. Taking the situation as it stands, indicators

should be directed towards highlighting improvements in

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 ‘flo

3.4.5 Urban quality

Overall, Irish planning activity should be looking to

wards an integrated strategy that reduces the envir

mental impacts of energy use, transportation, resou

use, waste disposal to land and water, and maximises

use of available urban sites in order to reduce the upt

of land of agricultural or wildlife value. In response to th

latter, urban renewal schemes were introduced in Irela

in 1985 to remediate the increasing problem of derel

tion and dilapidation, which had affected the inner are

of Irish towns and cities. The scheme, primarily ta

based, has now been extended to many of Ireland’s m

towns (EPA, 2000). Furthermore, the National Spat

Strategy highlights the importance of identifying the sp

tial development patterns that would contribute to ef

cient energy usage, waste minimisation, reducing 

impact of traffic, and maximising opportunities for sus

tainable transportation. It also called for the identificatio

of where balanced and sustainable urban growth was 

sible.

3.4.5.1 Urban form

Three dimensions influence the relationships between

ban patterns and ecological systems: land use, land c

(manipulation), and biophysical and ecological cond

tions (effects on ecosystems). Urbanisation is blamed

homogenising the landscape; therefore, enhancing 

quality and diversity of the urban landscape is viewed

extremely desirable. The degree of habitat heterogen

is considered a key factor in maintaining species divers

and can have a significant effect on species richness 

loss of heterogeneity may be more relevant for some s

cies than others). Another important factor for ecosy

tems threatened by urbanisation is landsca

connectivity, which is said to go some way towards m

igating the impact of urbanisation. Corridors that conne

remnant patches are predicted to facilitate the movem

of plants and animals, increasing their chances for surv

al. Current ecological studies suggest that natural patc
136
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should be maintained as large, interconnected areas 

berti, 2000).

To conserve and enhance this biodiversity potential i

challenging task under current urban development pr

sures. It requires a response on the strategic levels

planning for the entire city region, with landscape ec

logical concepts based on habitat corridors and conn

tivity implemented to safeguard and restore landsca

ecological coherence. Furthermore, open spaces 

green spaces within urban centres provide various en

ronmental benefits in terms of maintenance of biodive

sity and improved air quality, in addition to genera

amenity value. They also add to the general aesth

quality of the urban landscape.13 

The application of landscape ecological concepts to 

planning process to secure sustainable development 

act to promote well-functioning green structures that 

multaneously improve urban climates, reduce run-o

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 genera

large amounts of heat, urbanised areas modify the mic

climate and air quality. The increase in impervious la

area associated with urbanisation affects both geom

phological and hydrological processes, causing chan

in water and sediment fluxes (for example, the presen

of urban trees can mitigate storm water run-off and pr

vide flood control). Since ecological functions and pro

esses are linked with the landscape, urbanisation 

important implications for ecosystems dynamics at t

local and global scale. Many studies show the role of 

ban vegetation in providing critical aesthetic values a

community well-being.

Due to the limited scope of this project, it is not possib

to explore the ecological processes and functions of 

urban landscape; suffice to say that the application of 

ological principles to urban development can have a s

nificant role to play in promoting more sustainabl

activity. Of particular interest is the study by Whitford et

al. (undated). For this research, the authors determin

that the local ecological performance of settlements

13. This is a difficult issue to standardise as opinion varies as to what
may be considered green space.
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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-

cial.

3.5 Urban form and sustainability

3.5.1 Issues for towns in 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 develop-

ment, i.e. seasonal 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 

shifted by the locational needs of tourism develo
137
ment for dispersed rural/coastal development. In o

er words, much tourism value depends on remo

locations.

(c) Threshold effects, season/off-season, viability for l

cal services and public transport in outlying village

viability of communal drainage sewage plants.

(d) Potentials for eco-efficiency improvements to infra

structure, intensive public transport within urban ar

as, low-energy construction, natural process WW

plant.

3.5.2 Issues for towns in the Midlands regions

(a) Major restructuring of agricultural and local servic

economy.

(b) Problems of weak and diffused urban structure a

service provision.

(c) Pressure from commuter development from Grea

Dublin.

(d) Weak and diffused urban structure and service pro

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 effects in size and density:

(i) size/density of larger towns for viable public

transport,

(ii) size/density of larger towns for public/commer-

cial services; natural process WWT in outlying

areas.

(e) Potentials for eco-efficient infrastructure improve-

ments:
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(i) increasing attractiveness and efficiency of pub-

lic transport,

(ii) low-energy rural development,

(iii) new forms of community business/services to

increase viability,

(iv) new forms of distributed services in education/

health, and

(v) natural process WWT in outlying areas – n

single threshold but linked to new multi-func

tional land use.

3.5.3 Issues for Gateway cities and city regions

(a) Reinforcement of strategic higher-order functions,

particular incentives for inward investment and su

rise industries: this affects the catchment area a

travel patterns, and the intensity and type of urban 

velopment (city centre office vs. industrial estates).

(b) Enlargement of the total city-region population, up 

a possible doubling of existing size: this represent

huge opportunity for improvement that cannot b

wasted.

(c) Urban densification and clustering to maintain urb

viability.

(d) One option: planned growth in urban satellite tow

and settlements.

(e) Alternative option: redistribute growth to surroundin

rural county towns and settlements.

3.5.3.1 Implications for sustainable size of Gateway

cities

(a) There are questions for the NSS on the population 

tribution between smaller and larger settlements 

the urban hierarchy.

(b) There are questions for county and local planning,

the spatial distribution between centralised and d

centralised patterns.

(c) Overall, the link between size and density is cruci

In other words, increasing size while maintaining cu

rent development densities will not guarantee mu

improvement or potential for improvement. Increa
138
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ing densities will be more viable where size is also i

creased, whether by urban extension or by ne

settlements.

(d) Threshold effects for densities of inner urban areas

(i) to support intensive public transport, i.e. mor

than 10% of mode: in the region of >5000 pe

sons/ha,

(ii) distributed heat and other infrastructure

threshold depends on finance and ener

prices, and

(iii) maintenance of urban open space.

(e) Threshold effects for spatial patterns in suburban a

hinterland areas:

(i) clustering effect and viability of public trans-

port, and

(ii) eco-efficient water treatment.

(f) Potential for eco-efficient infrastructure:

(i) for low-energy building in dense urban areas,

(ii) low-impact transit-based clustered develop

ment, and

(iii) extensive biodiversity networks.

3.6 Implications for spatial development

This section summarises the issue of settlement size 

its linkage to environmental impact. The key point is th

size is one factor among several other linked factors (T

ble 3.10). Some environmental factors are most sensit

to size while some are strongly linked to density. Othe

are more related to function. The threshold relationsh

summarises, where possible, the kind of threshold effe

where these are significant. Finally, the potentials rep

sent not the current relationships but the scope for ma

improvements where these are related to settlement s

Settlement size depends on where the boundary aro

the settlement is drawn. Therefore, up to three sizes 

reported in the case studies:

(a) Urban area or UDC size,

(b) Suburban area or effective functional size for dire

access, and
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(c) Hinterland or city-region size, which includes the set-

tlements in a functional relationship combined for a

land-use transport study.

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
139
(c) Bioregion or water catchment.

Socio–economic function covers the above question

social structure, economic activity and the urban balan

of population vs. service hierarchy.

Threshold effects identify, where possible, the eviden

for particular critical boundaries or thresholds in size a

density, for various levels of infrastructure provision an

environmental performance.

Potentials identify, where possible, the prospects for n

infrastructure and improved environmental performanc

as related to urban size and density thresholds.
Table 3.10. Implications for spatial development.

Summary of ‘size’ linkages

Urban size Urban density Spatial patterns Socio–economic 
function

Threshold effects Development 
prospect

Key 
environmental 
parameters

Air emissions – 
transport
Demand/mode 
energy – emissions 
– congestion

Correlation modal 
split: critical mass 
effect

Accessibility: local 
services; local 
trip modes

Correlation 
commuting/
regional travel

Correlation 
incomes/car 
ownership/job 
specialisation

Bus threshold: 
local rail 
threshold

Clustering around 
nodes: corridor 
patterns

Climate emissions 
– energy
Size/form/
construction
Energy – minerals

No clear linkage Building forms, 
micro-climate, 
orientation

No clear linkage Building quality 
and energy usage: 
commercial 
buildings

Micro-climates CHP: low-energy 
construction: 
embedded 
generation

Water quality – 
sewage treatment
Technology/
infrastructure
Effluent/water

Critical mass for 
viability of 
tertiary WWT

Cost per unit of 
drainage

Viability of 
centralised 
systems

Possible presence 
of industry

Rural/Primary/
secondary/tertiary 
WWT

Upgrading of 
WWT under EU 
Directive

Urban metabolism 
waste arisings and 
disposal
Technology/
infrastructure
Land use – leachate 
– resource loss

Collection 
recycling, 
disposal methods

Viability of 
collection routes 
and access to 
recycling

No clear linkage Possible presence 
of industry

Critical mass 
for incineration: 
composting

Recycling and re-
use networks: 
industrial ecology 
networks

Urban quality
Noise – congestion 
– biodiversity – 
open space

Correlation to 
general level of 
impacts: some 
positive

Correlation to 
general level of 
impacts: some 
positive

Landscape linkage 
– not very clear

Usage and 
maintenance of 
urban space

No clear linkage Urban green 
structure and traffic 
calming strategy
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Case study settlements: Gateway cities
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Limerick

Situation Medium-sized city on west coast estuary

Population: urban area and total area 52,039 / 79,137 / 230,000 (LUTS hinterland area)

Land area and gross density 9.56 km2; 8277 people/km2

Main function County city: mixed economy

Socio–economic profile Mixed: largest centre for deprived groups outside Dublin

Residential profile Residential growth: mainly to SE on new bypass route

Industrial profile Mixed: industrial growth

Hinterland and regional issues County – marginal agriculture: major new water investment

Governance issues UDC weak with conflict between two counties

Environmental issues

Transport and accessibility issues Land-use transport study

New bypass on main Dublin route

Investment in the Ennis–Shannon N18

Spatial development issues County – weak urban structure: only one major settlement 

Limerick at hub of three main corridors

Future strategic development deflected N towards Co. Clare

NSS region main elements Limerick/Ennis/Shannon and the Mid-West – ‘Dynamic city region with weaker elem

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)

NSS development issues 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.

NSS spatial links Very much aligned on a North (to Ennis + Galway)–South (Cork) axis (road and propo

rail)

Other axes too – South-East to Waterford (road and rail) – South-West to Kerry (road) 

North-East to Tipperary + Midlands (road and rail) 

NSS key spatial issues 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
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Waterford

Situation Small coastal city

Population: urban area and total area 42,540 / 44, 155 / 77,000 hinterland

Land area and gross density 11.53 km2; 3830 people/km2

Main function Coastal and former industrial 

Socio–economic profile

Residential profile

Industrial profile

Hinterland and regional issues

Governance issues

Environmental issues

National Spatial Strategy region 5: Waterford–South Tipperary/Wexford – ‘Unlocking the potential of the South-E

NSS region main elements 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

NSS development issues 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

NSS spatial links Strategic bridging point linking Rosslare with South, Mid-West and West

Weaker north–south axis from Dublin, Carlow and Kilkenny, very poor quality leadi

to some isolation

NSS key spatial issues 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 loca

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 area and gross density 4.74 km2; 3905 people /km2

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, Bo

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
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Killarney

Situation Large tourism based town

Population: urban area and total area 8809 / 12,011

Land area and gross density 2.64 km2; 4550 people/km2

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/Iveragh Peninsula/Kenmare – tourism

NSS development issues Pressures in Tralee–Killarney and Dingle/Tourism areas contrasting with South a

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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Westport

Situation Small coastal town near Castlebar

Population: urban area and total area 4253

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 8: Mayo – ‘Clear potential for links’

NSS region main elements Castlebar – Westport

Ballina – North-West Mayo

South and East Mayo – Ballyhaunis

Western coastal fringe

2000 Pop: ?

NSS development issues Placement of Castlebar on the N5, with clear local government, retailing, resident

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

NSS spatial links Area is isolated and not on, but terminates, a strategic corridor

Primarily an east–west axis (road and rail)

NSS key spatial issues 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 Large town on strategic crossroads

Population: urban area and total area 7691 / 15,544

Land area and gross density 4.32 km2; 3598 people/km2

Main function Mixed

Socio–economic profile

Residential profile

Industrial profile

Hinterland and regional issues

Governance issues

Environmental issues

Spatial development issues

National Spatial Strategy region 10: The North Midlands – ‘Activating potential’

NSS region main elements 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 wea

agricultural hinterland

West and South Offaly – strong employment, retailing and governance roles in Tullam

but with weaker rural areas and rural towns and villages – Birr

2000 Pop. (urban) 55,000; (rural) ?

NSS development issues Under pressure from encroaching influence of Dublin to the East, and potentially G

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

NSS spatial links 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 interconne

NSS key spatial issues 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 cen

as well



R. Moles et al., 2000–LS–4.3–M1

rlands

rn

nd 

 and 
146
Roscrea

Situation Small town on main route from Dublin

Population: urban area and total area 4170 / 4170

Land area and gross density 1.11 km2; 3757 people/km2

Main function

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 weak rural hinte

Portlaoise

Carlow

Kilkenny

Thurles (+Clonmel?)

Each performing mix of employment, retailing administrative and cultural roles

NSS development issues Some (Portlaoise 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 patte

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) a

continuing structural decline in traditionally stronger areas in the south – Tipperary N

S Riding

Interconnection a way forward

Enhancing the attractiveness of the area, towns and country
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Portlaoise

Situation Large town on main route from Dublin

Population: urban area and total area 3531 / 9474

Land area and gross density 4.44 km2; 2134 people/km2

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 (Portlaoise 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 patte

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) a

continuing structural decline in traditionally stronger areas in the south – Tipperary N

S Riding

Interconnection a way forward

Enhancing the attractiveness of the area, towns and country
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Case study settlements: Freestanding village

Pallasgreen

Situation Village near Limerick

Population: urban area and total area 303 / 303

Land area and gross density 0.15 km2; 2020 people/km2

Main function Traditional village with new commuting development

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 479 / 479

Land area and gross density 0.24 km2; 1996 people/km2

Main function

Socio–economic profile

Residential profile

Environmental issues

Spatial development issues

Freshford

Situation Small village near Kilkenny/Portlaoise

Population: urban area and total area 632 / 632

Land area and gross density 0.17 km2; 3718 people/km2

Main function

Socio–economic profile

Residential profile

Environmental issues

Spatial development issues
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