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The urbanisation of Irish society has had a profound impact on the character and mix of 
Irish research. The research agenda now encompasses such diverse issues as the urban 
consequences of economic restructuring, inner-area economic and physical regeneration, 
environmental protection and building conservation, residential development and the crisis of 
housing affordability, the suburbanisation of employment and the impacts of the separation 
of land-uses on trafýc circulation and congestion. It has been concerned with investigating 
urban issues in advance of policy development and engaging in the monitoring and review of 
urban policies. 

The publication of the Journal of Irish Urban Studies marks a growing recognition of 
the importance of urban-related issues in Irish society. It was established as a forum for the 
dissemination of research and the stimulation of discussion and debate. It is a joint production 
of the Centre for Urban and Regional Studies, Trinity College Dublin, and the School of 
Geography, Planning and Environmental Policy, University College Dublin.  This Special 
Issue is supported by the Urban Environment Project, UCD Urban Institute Ireland.
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Introduction to Dublin 2026: The Future Urban Environment

Dr. Ronan Foley and Professor John Sweeney 
Department of Geography, National University of Ireland, Maynooth.

Introduction 
The increasing concerns across Europe for the likely future urban environments of its 
major city regions are often modelled within a set of planning and sustainable development 
frameworks (European Commission, 2006). In Ireland, the Environmental Protection Agency 
(EPA) has taken a lead in considering urban environmental futures through a range of funded 
research projects. One core project, the Urban Environment Project (UEP) has involved the 
development of a multi-disciplinary model of the future Dublin city-region based around the 
spatial modelling tool, ñMonitoring Land Use/Cover Dynamicsò (MOLAND) (Williams and 
Convery, 2010). Though the principal objective of the project was to incorporate and embed 
current indicators into a predictive model of the future urban environmental ýngerprint, 
there was considerable interest in the ways in which existing planning policy also critically 
informed the likely future shape of the city (Walsh, 2008). As a summary of the work of the 
UEP project, the team, in conjunction with the Forum for Irish Urban Studies, organised a 
one-day workshop on Friday, November 13th 2009 in Trinity College Dublin to disseminate 
its ýndings and discuss a range of key themes that might shape the urban environment of the 
Dublin city region in 2026. The outcomes of the presentations and discussions that took place 
in that workshop form the basis of this special issue. The presenters and invited audience 
represented a range of academics, planners, community organisations and local authorities, 
all of who had an interest in the future of the city.

Context of the Papers
The EPA-funded UEP project was managed by a team of researchers drawn from the lead 
agency, Urban Institute Ireland at UCD, led by Frank Convery, together with academic 
partners from Trinity College Dublin and NUI Maynooth, and private sector partners 
including ERA-Maptec. The wider brief of the project was to adapt and create a generic land-
use model for the Greater Dublin Area (GDA) that could be applied to other urban areas in 
Ireland and that could be used with, and compared to, international models (Williams and 
Convery, 2010). Within the project, ýve distinct applied sub-themes were developed: urban 
sprawl, air quality, biodiversity, climate change and transport. All of the ýve sub-themes 
had overlapping components, which in turn were modelled within a cellular-automata 
framework. The cellular-automata approach utilised the MOLAND GIS model developed 
by the Research Institute for Knowledge Systems (RIKS) in the Netherlands (White and 
Engelen, 2000). At the same time, each of the sub-themes were explored by a team of research 
students and supervisors to examine a wider set of critical questions. It is this combination 
of modelling and deeper critical analysis that has shaped the material included here. While 
some work focused directly on MOLAND, other researchers took a wider perspective and 
extended the reach of the discussions to consider urban planning issues in a broader context. 
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In summarising the wider context around which the discussions took place, it is useful to list 
these as a variety of approaches emphasising technological, empirical, environmental and 
other planning considerations. The critical importance of the GDA as the engine of growth 
for the Irish economy makes this work relevant in a wider context of regional development 
and this has been recognised by its inþuence on the Regional Planning Guidelines, as well 
as on transportation, services and strategic environmental resource management planning 
throughout the region.

The Papers
While the papers in this issue vary in their direct connection with, and use of, the MOLAND 
approach, all are focused on the wider urban environmental implications of planning in 
the GDA with particular emphases on the interrelationships between planning policy and 
development trajectories in the region, both in the past and potentially into the future. 

The ýrst paper by Williams, Walsh & Boyle focuses on models of urban form and the 
differences in the drivers creating these forms. The notion of a more þuid ózwischenstadtô 
urban form provides an interesting view of currently experienced mobilities. Within the paper 
there is a strong focus on functional urban regions (FURs), framed against how FURs are in 
turn shaped by policy and governance. Perhaps the key ýnding is the relatively signiýcant 
impact on meaningful sustainable development associated with the ongoing disconnect 
between functional and administrative spatial units. This is expressed on the ground in the 
types of urban sprawl identiýed in Dublin. To manage this more effectively into the future 
suggests a more meaningful engagement in the debates over governance and functional 
spaces. 

A linked paper by Maclaran, Attuyer and Williams has a speciýc interest in patterns of 
ofýce location, in particular in relation to inner-city and suburban shifts between 1960-2008. 
The paper clearly describes empirical patterns, with a more detailed discussion of critical 
causative factors. These include shifts in supportive policy, local authority reorganisation, and 
economic pressures, all of which are implicated in accounting for the spatial shifts described. 
The wider impacts on commuting and environmental sustainability associated with the mobile 
location of ofýce developments is also usefully identiýed. 

Both residential and commercial expansion, however, have particularly serious impacts on 
natural environments and these are explored by Brennan, Hochstrasser and Shahumyan. 
Modelled land use futures are shown to be particularly serious for habitat loss and 
fragmentation in coastal Co. Dublin where adverse impacts may be exacerbated by an 
increased risk of coastal þooding. Adaptive solutions are available and should be assisted 
by forthcoming planning legislation. The breathing space provided by the current economic 
slowdown, it is argued by the authors, offers an opportunity to implement a more far-seeing 
sustainable planning approach. 

Environmental aspects are explored further by Brennan, Convery and Brennan, who provide 
ýeld-based evidence of the linkages between various stages of urban development and 
biodiversity in the GDA. Green infrastructure is increasingly seen as an integral component 
of urban planning and this paper addresses the practicalities of how best to incorporate 
biodiversity considerations into urban design.
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As city regions increasingly become the dynamic foci of economic and social activity 
within countries, issues of governance assume greatly increased importance. This is further 
complicated by globalisation blurring the jurisdictions between local, regional and national 
priorities and reducing democratic inputs into the planning process. OôBroin explores these 
themes for Dublin, identifying structural deýciencies and democratic deýcits which hinder 
Dublinôs performance on the international urban stage as it faces challenges such as climate 
and demographic changes, a shift to a low carbon economy, reorganisation of the global 
ýnancial system, and the necessary restructuring of the city-regionôs economy. Democratic 
renewal and meaningful partnership are seen as the essential ingredients for tackling these 
issues and ensuring that a future Dublin prospers contentedly and sustainably.

This issue of the Journal thus exempliýes the multidimensional aspects of modern urban 
management, using the case study of the Greater Dublin Area. These complexities can be 
better understood using powerful modelling methodologies such as MOLAND. Pointers for 
where future concerns will arise can be incorporated into planning structures and alternative 
futures tested out to some degree. However, even during the short duration of the Urban 
Environment Project, fundamental shifts in circumstances have occurred for Dublin and new 
issues of consolidation and retrenchment for the city region have appeared on the horizon. 
Fundamental changes in the relationship between the core and periphery of the city region 
are emerging, exerting a new set of challenges. The papers described above offer some key 
pointers on how such challenges should be addressed using evidence-based approaches 
founded on good spatial analytical techniques at appropriate scales of investigation. The 
crucial signiýcance of the planning process and governance of that process is also highlighted, 
together with the need to prioritise to a greater extent the sustainability of both the natural 
and social environments as they are impacted by economic drivers. Ultimately, the project 
demonstrates that if the lessons of the past are learned, they can be incorporated into a new 
approach to planning for a different, more environmentally and socially sustainable, and 
better governed, Dublin City Region.

References
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The Development of the Functional Urban Region of Dublin: 
Implications for Regional Development Markets and Planning

Dr. Brendan Williams, Cormac Walsh, Ian Boyle
School of Geography, Planning and Environmental Policy, University College Dublin

Abstract
This paper investigates the land transformation process and growth pattern emerging in the 
functional Greater Dublin Area (GDA). The process is considered in the light of the growth 
pattern of the GDA, which is analysed based upon economic and social statistical evidence. 
The emergence of discontinuous patterns of development and rapidly expanding functional 
urban areas has been observed in many developing city regions. Two contrasting trends have 
emerged with an urban regeneration-driven return of development to the central areas of 
economically strong cities and a concurrent signiýcant dispersal of housing and employment 
activities development in a sprawl type manner. It is recognised that such patterns have 
signiýcant implications for the long-term urban development of regions such as Dublin. This 
paper includes empirical evidence on emerging development patterns, which it is expected 
will assist in evaluating the effectiveness of policy measures. The paper argues that the 
absence of an effective strategic decision-making process at the functional regional level 
negates national development policy aspirations. A methodology is proposed to develop a 
regional understanding of current and proposed patterns of development and their inþuence 
on urban form. The paper includes a contrast between stated policy aims, analysis of 
development data and conclusions on likely future trends. The conclusions explore the likely 
future development trends in the functional urban region and their implications for policy 
making and development.

Key words: Functional urban regions, urban form, land and housing markets, regional growth 
patterns.

Section 1: Introduction

City Regions and Functional Urban Areas.
Regional economic development has played an increasingly important role in planning and 
development policies in Ireland and Europe in recent decades. This can include building 
economic competitiveness in Ireland or addressing declining industrial competitiveness in 
established industrial regions suffering from the effects of global economic restructuring 
(Danson, 2003). From the 1990s onwards, the seminal works of Porter (1990) and Krugman 
(1991) have developed a critical focus on exploring issues of agglomeration economies 
and economic competition in a geographical setting (Evans, 2003). Modern enterprise 
development policies often prioritise enterprise clusters and the role of institutional structures 
and capacities in developing cost advantages and urban/regional competitiveness. The new 
urban economic patterns of more diffuse settlement patterns - spread city, edge cities and 
polycentric city form - are explored from this period in the work of Garreau (1991), and Fujita 
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(1989). Sassen (2001) is one of a group of researchers who have stressed the emergence and 
economic importance of major urban regions as dominant economic entities in the emerging 
global economy. 

The structure of the paper involves analysis of the management of growing urban city 
regions in terms of their urban form which impacts upon their planning and development. 
The concept of the Functional Urban Region (FUR) is developed, and arising issues of 
governance, planning and development are outlined. The evolution of policy approaches and 
objectives in managing growth in the Dublin Region is then analysed and compared with data 
analysis of the actual development pattern emerging. This spatial representation of emerging 
development trends is followed by an analysis of the policy implications of such trends and 
arising issues for the development of the Greater Dublin Area. 

Forms of Urban Development 
Patterns of urban development are expressed through a variety of distinct forms, which act to 
constrain and inþuence the patterns of development in metropolitan areas. Each metropolitan 
region is the product of a number of principal economic, social, physical and political factors 
that have inþuenced the respective character of each urban region to varying degrees (Sassen, 
2001). Urban areas have evolved through, and been affected by, various urban development 
processes, including:

Agglomeration of economic activity
Commercial enterprises tend to cluster together in order to achieve economies of scale and 
derive the beneýts associated from complementarities and the use of a developed infrastructure 
(Asheim et al, 2006). Major urban areas tend to offer a wide range of infrastructure support 
to businesses, including transport (roads, rail, airports, and ports), telecommunications, 
educational institutions and ancillary services. In addition, the agglomeration process tends 
to be self-reinforcing, as incoming enterprises recognise the economic beneýts offered at 
existing locations and accordingly locate adjacent to these. In essence, businesses that cluster 
together adopt a risk-minimisation strategy and beneýt from shared availability of services 
(Asheim et al, 2006). 

Restructuring of economic activity
Due to the trend towards globalisation of industry and commerce, many traditional industries 
in Europe and the developed world, particularly of a labour intensive nature, are relocating 
to low-wage developing economies. The consequence for the built fabric of cities as a result 
of these trends has been the physical decline of older manufacturing and port areas, and the 
economic and social exclusion of the semi-skilled and unskilled workforce, contributing to 
increased unemployment rates (Kasanko et al, 2006). Within Europe, metropolitan regions 
have increasingly engaged in competitive strategies with each other in order to attract their 
share of a reducing amount of new commercial activity (Gemaca II/Cheshire, 2002). 

Evidence of the increasing effective market size of metropolitan regions is emerging 
internationally (Parr et al, 2002). This is associated with developments in transportation and 
technologies, as modern economic growth is often based upon the knowledge industries, 
including ýnancial services and ICT industries. The major thrust of such growth is towards 
larger capital and administrative cities, creating tensions with other regions not beneýting 
from such growth. 
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The implementation of growth management strategies often proposed by national plans or 
guidelines is a recurring theme in many areas experiencing rapid urbanisation. Throughout the 
1980s and 1990s, concerns about unrestrained suburban development induced national and 
state authorities across Europe and North America to examine proactive planning legislation 
to promote compact urban form and more sustainable forms of development.  Some of the 
drivers for this managed, or smart, growth approach are emerging policy priorities, including 
minimisation of air and water pollution, reutilisation of derelict lands, reduction of commuter 
travel distances, creation of critical mass for city regions and preservation of natural lands. 

The success or failure of such policies in preventing unmanaged or dispersed development 
continues to be the subject of diverse opinion as to whether growth management works. In 
particular, attention is often paid to the role of landowners in the transformation of land 
affected by metropolitan expansion and leapfrog development patterns (Sazak, 2004). The 
use of urban growth boundaries within regional physical planning in cities as diverse as 
Oregon, Melbourne and Santiago is cited by Frenkel (2004), who notes the absence of 
empirical studies to provide evidence for the effectiveness of tools and policy measures.

Recognition of the importance of major cities and their role within all international economies 
has grown signiýcantly with the rapid pace of economic restructuring. In tandem with such 
recognition, relationships and governance issues arise in many large metropolitan regions. 
Combinations of voluntary or statutory authorities have evolved to deal with regional 
planning issues. (Gemaca 11/ Knapp, 2002). 

Fragmented decision-making processes internationally present particular difýculties within a 
region in dealing with vital infrastructure. As infrastructure is vital to both urban development 
(Hall 1998) and the economy (World Bank, 2003), pressures for reform towards effective 
co-ordinating capacities at a regional level are likely to continue. It is therefore essential that 
mechanisms be developed at an appropriate regional level to ensure an organising capacity 
exists at this level to plan and implement development policy.

The relative decline in state direct involvement compared to stated aspirations in social and 
economic development projects is apparent internationally (Stadler, 2008). This is evident in 
states traditionally viewed as having strong spatial policies aimed at compact and planned 
urban form, such as the Netherlands. Louw et al (2003) note the trend in the Netherlands 
towards a reduced role for local government as land developer and an increasing role for 
private interests. By comparison, in parts of the USA, which might be considered as less open 
to public interventionist policies, concern is evident at the consequences of unplanned urban 
growth. Since the 1970s, the land area found to be occupied by urban and metropolitan areas 
has more than doubled (US Department of Agriculture, 2000) and this expansion is reported 
to have accelerated in recent years. This is leading to public support for growth management, 
evidenced in the approval of many measures being adopted across the USA to protect existing 
open space (Wu et al, 2004).

As North America is the region most affected by sprawl, the debate on its consequences 
has been ongoing since the late 1970s (Nechyba and Walsh, 2004). In defending the sprawl 
process, commentators document that sprawl is ubiquitous, and will continue. Sprawl 
settlement patterns are driven by the choice of consumers for improved housing and living 
standards and reþect the modern choices for car-based living, and negative quality of life 
impacts are considered overstated (Glaeser and Kahn, 2003). Opponents of sprawl point to 
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congestion, environmental damage and a declining sense of community as among the negative 
impacts of the uneven spatial economic and social developments that result (Squires, 2002). 
Such commentators further allege that sprawl is not an inevitable function of market forces 
and choice, but has been supported by public policies favouring new build green-ýeld and 
roads-based development (Rusk 1999). The continued decentralisation of employment and 
population to suburban locations along transport infrastructure and the impacts of emerging 
sub-centres on urban spatial structure continue to be a major feature of the analysis of the 
development of major metropolitan areas (McMillen and Lester, 2003). 

The growth of cities in Europe has historically been driven by increasing urban populations. 
However, despite the fact that population pressure no longer looms as large a threat as it once 
did during the mid 20th century, a variety of factors are still driving urban sprawl (European 
Environmental Agency, 2006). These are entrenched in the desire to follow new lifestyles in a 
suburban context, outside the inner city. As the EEA further points out, sprawl has accelerated 
in response to improved transportation links and enhanced mobility. This has made it possible 
to live increasingly farther away from city centres, while retaining all the advantages of a 
city location. It has also enabled people to live in one city and work in another.  Kasanko 
(2006) states that the most rapid growth rates for European cities were generally experienced 
during the 1950s and 1960s, and that in half of the cities studied in his paper Are European 
cities becoming dispersed?, over 90% of all new housing areas built after the mid-1950s can 
be described as ódiscontinuous urban developmentsô. This leads Kasanko (2006) to conclude 
that: ñIt is clear that the structure of European cities has become less compact. In most cases 
it is mere a question of taste whether to call it urban sprawl or urban dispersion.ò

Sieverts (2003), however, stresses that it is imperative not to draw a rigid line between 
urban sprawl and the compact city and emphasises the importance of avoiding a polarising 
debate in this regard. In his book Cities without Cities, Sieverts asserts that the modern built 
environment is not simply a city, but increasingly a number of large urban conurbations 
connected by transportation corridors. Using the German term Zwischenstadt1, Sieverts 
discusses the the creation of a city web or ómega cityô. This emergence has been facilitated 
by a movement from a strong social cohesion and interest in towns and cities to individuals 
pursuing their own goals, with global social links and little interest in ótheirô city (Stadler, 
2008). Sieverts points out that the ñdifýculties in managing or even controlling the city web, 
which is divided arbitrarily into areas of limited size and political power, are enormousò. As 
a consequence, various areas compete with each other rather than co-operate. Rather than 
applying the simple conjecture of ósprawlô, a better understanding and improved planning 
systems for a new, emerging urban form is needed. A range of contextual issues arises in 
such international debates including private versus public property rights and the issues of an 
individualôs right to own, use and develop property (Judge, 2002). This debate as to individual 
rights, externalities and the constraints of regulation is the subject of continuing debate in 
Ireland with the recent report of the Commission on Private Property. The divergence in 
understandings and interpretations of property rights and resulting property pricing systems 
creates confusion in our understanding of the functioning of property markets (Cole and 
Grossman, 2002) and, importantly, makes international policy comparisons more difýcult.

1 Zwischenstadt  is described as a new form of urbanity experienced internationally.   It is the urbanised 
landscape or the landscaped city. Sieverts calls this the Zwischenstadt, or ñin-between cityò, as it exists 
between old historical city centres and open countrysides, between place as a living space and the non-
places of movement, between small local economic cycles and the dependency on the world market.
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 Deýning and Measuring Urban Functional Areas

A Functional Urban Region (FUR) is deýned as the geographic space appropriate for the 
comparison of economic development in urban areas (Williams, 2007). It is the space within 
which businesses enjoy access to a wide range of infrastructure and services including:

1) Telecommunications

2) Business premises

3) Skilled labour Force

4) Educational institutions and research centres

In simple terms, the Functional Urban Region is the space in which businesses operate. 
Antikainen (2005) provides a more quantitative deýnition whereby the FUR is described as: 

the ótravel to work areaô, principally it is an agglomeration of work places 
attracting the work force from the surrounding area. If a certain share of the 
labour force in a deýned fringe area are out-commuters it is attached to the 
municipality to which the largest portion of commuters go. This method is 
good for deýning the most pronounced employment centres to which the more 
simple threshold level of commuting applies. In many international studies, a 
commuting threshold of 15 ï 20% is used to determine whether a municipality 
is attached to a particular centre or not. 

The international deýnition of a metropolitan area differs widely. In the European context, 
many historical boundaries of cities developed originally for defensive purposes were 
absorbed into larger entities for national, regional and local governmental purposes. This has 
led to boundaries that have major historical, cultural and regional associations. The revision of 
such boundaries has largely been a political issue, with revisions occurring in some countries, 
such as the UK, and less frequently in others. In the USA, a similar historical evolution of 
metropolitan boundaries used for political/administrative purposes has been augmented by 
signiýcant US census bureau analysis of what is deýned as a Metropolitan Statistical Area 
(MSA). An MSA is deýned as an area containing a large population nucleus and nearby areas 
that are economically integrated as measured by structure of employment, commuting þows 
and population density. 

Differing approaches throughout Europe of what represents a city and its territorial basis 
presents a challenge to policy makers and planners. Continuous additions to existing urban 
areas have provided a basis for deýning urban areas. In France, the concept of agglomeration 
and urban morphology are relied upon, which may not include the outward spread of a 
growing city region. Contiguous urbanisation is prevented by land use policies in countries 
such as the Netherlands, while current and adapted political /administrative deýnitions are 
applied in other jurisdictions.

The research carried out by the EU Gemaca II project aimed to address this issue by adapting 
from best European and international practice and providing a methodology for analysis of 
data for comparably and usefully deýned cities (Gemaca, 2002). The aim of the project was 
to deýne FURs by a consistent set of criteria, including population and employment densities, 
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and capture the economic and social sphere of inþuence of each area included in the study. 
The deýnition adopted is the Functional Urban Region (FUR) and is examined in the case of 
Dublin in this paper. In this context, a key message emerging from international experience 
and research is the necessity for the co-ordination of urban and regional strategies due to:

i. The reciprocal links between core cities and their regions;

ii. The necessity to ensure that the remit of effective strategies and boundaries extends 
beyond artiýcial boundaries and administrative jurisdictions (Robson, 2000).

Section 2: Functional Urban Regions and Objectives of Urban Spatial 
Policy in Dublin

A number of previous studies have examined the spatial implications of the Celtic Tiger period 
of accelerated economic growth, speciýcally in relation to the Dublin city-region. Williams 
and Shiels (1998, 2000 and 2002) identify an increased concentration of development and 
economic growth in the Dublin and Mid-East Regions since the mid-1990s, associated 
with a sectoral shift towards high-technology and high-skill industries (see also Breathnach 
1998). Williams and Shiels further identify the emergence of an óedge-cityô, comprising new 
employment nodes at locations on the periphery of the existing contiguous built-up area of 
Dublin city and extending into the Mid-East Region. The M50 C-ring motorway constructed 
in the 1990s is explicitly identiýed as a locus for this spatial dispersal of industrial and 
commercial development. The spatial expansion of the functional labour market area of the 
Dublin city-region is further characterised in terms of the emergence of óOuter Leinsterô2 

as a location for residential development marketed towards people employed in Dublin. It 
is argued that residential development has óleap-froggedô established dormitory towns in 
the Greater Dublin Area due to a shortage of housing supply within the Dublin Region in 
particular, and signiýcant house-price differentials between the GDA and other regions 
(Williams & Shiels, 2002; Williams et al., 2007). 

Gkartzios and Scott (2010), in a study of urban-rural migration in the Dublin city-region, 
highlight the importance of consumer choice in recent settlement trends in Ireland. They 
identify a preference for rural living and a distinctive Irish rural idyll associated with owner-
occupied single rural dwellings in the countryside. For Scott et al (2006), ñurban sprawl 
and dispersed patterns of settlement growth with long-distance commutingò are established 
as the characteristic features of settlement structure within the GDA (see also Williams & 
Sheils, 2002). A European Environment Agency study published in 2006 found Dublin to 
be a worst-case scenario of urban sprawl in Europe (EEA, 2006)3. However, the EEA study 
examined patterns of land-use change only and did not explicitly examine the demographic 
drivers of urban growth or the functional relationships between areas of settlement growth 
and traditional urban areas within a city-region.

It is clear from the analysis of population, housing and travel-to-work trends that existing 
administrative boundaries in Ireland often fail to reþect the reality of contemporary housing 
and labour markets, which operate at a regional scale and are characterised by complex intra-
regional and urban-rural relationships. The purpose of this section is to further explore this 

2 óOuter Leinsterô is understood as the eight counties surrounding the Greater Dublin Area, within the 
traditional province of Leinster.



10 Brendan Williams, Cormac Walsh and Ian Boyle  The Development of the Functional Urban Region of Dublin 11

theme by applying the concept of Functional Urban Regions as a tool for the analysis of urban 
systems. This section will focus selectively on the case of Dublin, using data from the Urban 
Environment Project and material from a previous study .  

In Ireland, an advisory regional authority carrying out regional planning functions assists a 
combination of volountary horizontal linkages between local authorities, along with state 
sector agencies responsible for infrastructure and services. The principal regional planning 
strategy that works from a national perspective is the National Spatial Strategy 2002ï2020. 

Using the guiding principles of the NSS, the Dublin Regional Authority produced the 
Regional Planning Guidelines (RPGs) for the Greater Dublin Area (2004-2016), applying 
the vision of the NSS to the GDA. The RPGs followed the Strategic Planning Guidelines for 
the Greater Dublin Area, which were published in 1999 and reviewed in 2000. Concerning 
local planning and development practices, County Councils are required to produce a County 
Development Plan every six years. The purpose of a County Development Plan is to set 
out the planning authorityôs policy stance for the sustainable development and use of land 
within its administrative area. This is done in accordance with the requirements of legislation, 
ministerial guidance and directives, and other relevant policies and plans. The Plan provides 
a strategic framework that directs new development towards appropriate locations and clearly 
sets out criteria against which development proposals are determined. A Development Plan 
must contain certain objectives (e.g. roads, zoning, proposals to treat wastewater) as listed in 
Planning & Development Act 2000 (Section 10.2). The County Development Plan is required 
to be consistent with the Planning and Development Act, the RPGs and the NSS with a view 
to achieving sustainable growth and development within its administrative area. 

In discussing the objectives of urban spatial planning and the role of urban governance, it 
is necessary to identify those core policy issues which urban development and management 
policies are directed towards. The National Spatial Strategy (DoEHLG, 2002) was prepared 
by the Department of the Environment, Heritage and Local Government and set out a 20-year 
planning framework designed to deliver more and balanced social, economic and physical 
development across Ireland. Considering the GDA, the NSS aims to consolidate ñthe growth of 
the metropolitan areaò, in order to maintain its status as a driver of national development.  The 
National Spatial Strategy makes a distinction between the existing built up area of Dublin and 
its immediate environs; that is, the Metropolitan Area and the Hinterland Area, and proposes 
separate development strategies for these regions. At regional level, the Regional Planning 
Guidelines for the Greater Dublin Area (2004ï2016) embrace the principles of sustainable 
development as set out in the National Sustainable Development Strategy and aim to provide 
a coherent strategic planning framework for Development Plans and the provision of major 
transportation, sanitary services and other infrastructure for the GDA in particular (DoEHLG, 
2004). The issue of synchronisation of related policies is relevant; however a more substantial 
issue is the lack of serious implementation and support at local level.

From stated policy in recent years (DOE, 1997), priority in terms of sustainable urban 
development is accorded to the following:

3 The text of the published European Environment Agency does not, in fact, include reference to Dublin 
as a worst-case scenario. This characterisation emerged from a media interview with the lead author at 
time of publication (McDonald, 2006). 
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Å Encouraging careful location of residential, commercial and industrial uses; 
Å Planning and making effective use of existing developed urban areas;
Å Integrated strategic economic and social planning.

The NESC report on ñHousing in Irelandò (2004) identiýed the essential characteristics of a 
sustainable neighbourhood, including the importance of providing essential facilities within 
walking distance of new homes. This policy approach has been included in the recently 
published Guidelines on Sustainable Residential Development in Urban Areas (DoEHLG, 
2009), which state the range of relevant national policies can be distilled into a series of high-
level aims for successful and sustainable residential development in urban areas. Housing 
developers, their design teams, the planning system, and the community they serve, should 
share a goal to create high-quality places which should, among their objectives:

Å Prioritise walking, cycling and public transport, and minimise the need to use 
cars;

Å Deliver a quality of life which residents and visitors are entitled to expect, in terms 
of amenity, safety and convenience;

Å Provide a good range of community and support facilities, where and when they 
are needed;

Å Provide a mix of land uses to minimise transport demand.

There is a widely recognised need for the growth of Dublin to be consolidated (National 
Spatial Strategy, 2002) through the use of policy measures to encourage mixed-use, increased-
density development. The current pattern of development is characterised by the rapid physical 
expansion of towns and villages located in a commuter belt extending up to 100 kilometres 
from Dublin city centre. Development is taking place in an often random, inefýcient pattern 
with insufýcient or no regard to the lack of social amenities, particularly in small villages. 
Decisions by the individual local planning authorities in the outer parts of the region to allow 
development often conþict with regional planning guidelines.

Unsustainable patterns of development were frequently supported by planning decisions 
inþuenced by lobbying from landowners at local level. The prioritisation of individual or 
local beneýts over the general public good is often the result of such advocacy-based planning 
decisions. From ongoing tribunal level enquiries into planning matters in Ireland, it is clear 
that such approaches have also resulted in corruption of the decision-making process.

In 2002 An Taisce sought a judicial review of the Meath County Development Plan on the 
basis that an oversupply of land had been zoned for residential use. The High Court upheld the 
Plan despite evidence that it did not comply with the Greater Dublin Area Strategic Planning 
Guidelines, and ruled that councillors were required to have regard to guidelines rather than 
be strictly bound by them.

Contemporary with the expansion of hinterland towns, older suburban areas of Dublin 
have experienced population decline in recent decades, exempliýed by falling population 
and school attendance ýgures (CSO, 2002). There is an apparent need to regenerate the 
demographic balance of inner suburban communities by consolidating development 
patterns instead of adding further pressure to rural locations and road networks through 
long-distance commuting. Limited progress has been achieved in these difýcult planning and 
environmental policy areas, which may necessitate both structural institutional changes and 
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a cultural acceptance of such priorities. Just as fundamental as achieving speciýc objectives 
on targets as set is the basic issue of urban management systems. Achieving such objectives, 
whether in the short- or medium-term, obviously requires a process of urban management 
with a capacity to deliver. The need for effective urban management increases with rapid 
economic development of the type experienced in Dublin in recent years. Existing resources 
and infrastructure is relatively ýxed in the medium-term and the need for effective urban 
management is consequently greater than before. In particular, the negative effects of rapid 
growth were quickly felt in the Dublin Region as infrastructure constraints led to congestion 
and affordable housing problems. As the long-term future of the urban region is intrinsically 
linked to urban environmental quality, it is essential that a co-ordinated and integrated 
response be developed to the city regionôs infrastructure, land-use and economic development 
pattern.

The National Spatial Strategy 2002ï2020 speciýes a number of criteria that should be 
followed by local authorities in permitting housing. The objective is to encourage sustainable 
residential development through satisfying a set of seven headings. These measures are 
included below. Whether this test was properly applied to the decision-making process is 
arguable. Many existing housing developments have been located in poorly selected areas 
or in places lacking the necessary support infrastructure. For example, large amounts of 
housing have been constructed in areas where few community resources exist, which goes 
against the asset test, in þood plain areas, which goes against the carrying capacity test, and in 
areas dependent on the private motorcar for transport needs, which goes against the transport 
test. The inþuence of the NSS Residential Development Evaluation Criteria in the decision-
making process is therefore questionable.

Figure 1. National Spatial Strategy 2002ï2020 (Residential Development 
Evaluation Criteria)

Box 5.1:
Housing Location in Urban Areas

Evaluation
Considerations

The Asset Test Are there existing community resources 
such as schools etc with spare capacity?

The Carrying Capacity Test Is the environmental setting capable 
of absorbing development in terms of 
drainage etc?

The Transport Test Is there potential for reinforcing usage of 
public transport, walking and cycling?

The Economic Development Test Is there potential for reinforcing usage of 
public transport, walking and cycling?

The Character Test Will the proposal reinforce a sense of place 
and character?

The Community Test Will the proposal reinforce the integrity 
and vitality of the local community and 
services that can be provided? 

The Integration Test Will the proposal aid an integrated 
approach to catering for the housing needs 
of all sections of society?
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This growing dominance of the Dublin Region placed particular pressures on urban land 
markets and is clearly shown in the emerging constraints on development in this region, 
including problems of accessibility, infrastructure constraints and housing shortages. This 
situation has resulted in surges of development both at the edge of existing settlements and in 
a sprawl type pattern at locations connected to Dublin by the regionôs arterial road network

This region and other major urban centres, such as Cork and Galway, have remained the 
location of choice for signiýcant inward investment that continues to favour Ireland as a 
location due to its generally favourable business environment and low rates of corporate 
taxation.  An aim of national government policy is to achieve a wider dispersal of such 
development to achieve balanced regional development.

The Strategic Planning Guidelines5 (SPGs) were introduced in 1999 in order to address the 
problems of the growth of Dublin and to channel such growth into a series of development 
centres within the commuter belt of the city.

However, the spatial form of recent development often does not conform to the plans outlined 
in the Guidelines. In addition, a number of problems exist with the policy direction of the 
Strategic Planning Guidelines, including the following:

Å The absence of effective co-ordination amongst principal stakeholders;

Å Competition for resources and revenue amongst the  individual affected local 
authorities who remain the statutory planning authorities for the region;

Å The under-estimation of the scale, pace and immediacy of the economic growth 
experienced in the Greater Dublin Area over the past ýve years.

Section 3: Dublinôs Functional Urban Region: Demographic expansion, economic 
growth and decline and spatial development patterns
Regional scale spatial planning reports and strategies for the Dublin city-region since the 
1960s have attempted to demarcate the boundary of the functional urban area of Dublin. The 
Wright Plan, published in 1967, sought to plan for the wider functional region of Dublin as 
stated in the ýrst paragraph of the report: òThe Dublin Region may be broadly said to be 
that part of the Republic where life and livelihood are appreciably inþuenced by proximity 
to Dublinò (Wright, 1967a, 3). Although the report contains a detailed mapping of the 
functional region of the city based on indices of accessibility, commuting and shopping 
behaviour, the study region was taken to include all of counties Dublin (including Dublin 
City), Kildare, Meath and Wicklow, as well as south Louth, in recognition of the signiýcance 
of the functional relationship between Drogheda and the Dublin region. Metropolitan Dublin 
is deýned as the zone where ñthe regional inþuence of Dublin is overwhelmingly dominantò 
and to encompass land lying within 10 to 15 miles of the city and extending further along 

5 The SPGs were replaced in 2004 with statutory Regional Planning Guidelines (RPGs) prepared by 
each Regional Authority in the State, with the explicit purpose of implementing the National Spatial 
Strategy published in 2002. The RPGs for the Greater Dublin Area reafýrmed the core spatial strategy 
and spatial development objectives outlined in the SPGs, with minor alterations to reþect developments 
in the intervening period.. 
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Figure 2: Strategic Planning Guidelines Spatial Strategy

Source: Brady Shipman Martin et al. 1999 
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primary routes (Wright, 1967b, 106-7). Similar to the currently designated Metropolitan Area, 
it includes portions of Kildare, Meath and Wicklow in addition to all of Dublin City and 
most of the former Dublin County. The Eastern Regional Development Organisation (ERDO) 
study, produced in 1985 sought to analyse the functional relationships between settlements in 
the East Region (the current GDA). In total, 11sub-regions were identiýed through statistical 
analysis of commuting þows, spatial analysis modelling techniques and information derived 
from employment surveys and County Development Plans. Sub-regions were explicitly 
deýned as the functional areas òwithin which the bulk of day-to-day activitiesé takes place 
for the majority of its populationòô (ERDO, 1985, 39-40). The principal primary data source 
for identiýcation of commuting þows was place of work data from the 1981 Census of 
Population. The Dublin Sub-Region identiýed in the ERDO report was subsequently adopted 
as the study area for the report of the Dublin Transportation Initiative, published in 1994 (DTI, 
1994). 

The Strategic Planning Guidelines for the Greater Dublin Area and subsequent Regional 
Planning Guidelines distinguish between the Metropolitan Area (described as the òexisting 
built up area and its immediate environsò) and surrounding òHinterland Areaò. It is noted that 
a key issue for the Hinterland Area is the òspill-over of development pressures from the built-
up area of Dublinò, indicating the perceived functional relationship between the Metropolitan 
and Hinterland Areas (Brady Shipman Martin, 1999, viii).

A recent study commissioned by the Society of Chartered Surveyors on housing trends and 
urban sprawl in the GDA (Williams et al., 2007) included a detailed mapping of the Functional 
Urban Region and Economic Core Area of Dublin derived from 1996 and 2002 Census of 
Population data and employment data provided by an economic consultancy ýrm dated from 
1999 (IDS). In this study the Economic Core Area concept was deýned as agglomerations of 
Electoral Districts (eds), where a minimum of seven persons per hectare are employed in that 
ED with a threshold ýgure of 20,000 for the minimum size of individual agglomerations. On 
this basis the Dublin Economic Core Area (ECA) was found to be the only economic core 
area within the GDA. The Functional Urban Region of Dublin was deýned to include all EDs 
within a distance of 15 miles of Dublin City Centre and those EDs located at greater distances 
from the city centre where greater than 10 per cent of the population travelled over 15 miles 
to work and in excess of the 10 per cent of the population at work were employed in public 
administration and professional services categories (Williams et al. 2007, 48). Employing 
place of residence data only, this analysis rested on an assumption that the majority of those 
commuting in excess of 15 miles in the province of Leinster were commuting to Dublin city. 

Here, the spatial extent of the Dublin Functional Urban Region and Economic Core Area is 
derived from 2006 Census of Population data. In contrast to the methodology outlined above, 
the Place of Work Census of Anonymised Records (POWCAR) subset of the 2006 Census of 
Population allows for a direct assessment of employment density at a ýne spatial scale and 
a direct matching of origin and destination data for the analysis of commuting þows. The 
Dublin Economic Core Area, as shown in Figure 3, comprises all EDs where employment 
density is at least 7 jobs per hectare (700/sq.km) within the four Dublin counties.  The ECA 
includes approximately 406,000 people at work and 525,000 residents in 159 EDs and 
covers an area of 150.0 square kilometres (sq.km). In addition to the traditional Commercial 
Business District (CBD), large suburban nodes, including Blanchardstown, Swords, Dublin 
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Airport, Tallaght and Sandyford, indicate the increasingly dispersed and polycentric pattern of 
employment distribution within the city (Attuyer et al., 2009).

Figure 3: Dublin Economic Core Area, 2006

Source: Census of Population 2006, POWCAR dataset, analysis and mapping by
C. Walsh. Ordnance Survey Ireland boundary datasets, Ordnance Survey Ireland Permit No. 

MP009006 É Government of Ireland.
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The spatial extent of the Dublin Functional Urban Region (FUR) is subsequently deýned in 
relation to the ECA. The inclusion of EDs within the FUR is determined by two criteria:

¶ At least 10% of workers resident in the ED work in the Dublin ECA;

¶ 50 workers, resident in the ED, work in the Dublin ECA.

The POWCAR dataset records workers resident in all counties in the state who are employed 
in the Dublin ECA. Although the absolute numbers of commuters commuting from outside 
of Leinster are small, it may be assumed that many of the apparent long-distance commuting 
þows indicated do not in fact represent daily þows, but the misleading recording of migrants 
to the Dublin city-region as resident at their ófamily homeô rather than their principal place 
of residence. The criteria outlined above, based on international standards, are selected to 
reþect the actual spatial extent of the FUR based on daily commuting þows (Cheshire & 
Gornostaeva, 2002; Yarwood et al., 2005). In total, 454 EDs are included within the 2006 
FUR. The total FUR area covers 4,138 sq.km. (Figure 4). For comparative purposes the 
spatial extent of the Dublin Sub-Region as deýned by the ERDO strategy on the basis of 
1981 data is shown in Figure 4. The area of the Dublin Sub-Region (2,016 sq.km) is less 
than half that of the 2006 FUR. Differences in methodology preclude further inferences to 
be drawn regarding the spatial expansion over the 1981-2006 period. With the exception of 
Togher, Calary and Altidore, located in north Wicklow, all EDs included in the ERDO sub-
region are also included in the 2006 FUR. The principal contiguous area of the 2006 FUR 
extends to include all of the Dublin Region and large parts of northeast Wicklow, northeast 
and central Kildare, south and east Meath and southern Louth.  Urban centres located at some 
distance from the principal contiguous area but included within the FUR include all or parts 
of Dundalk, Kells, Portarlington, Borris, Athy Baltinglass, Arklow, and Gorey. It should be 
noted that the spatial extent of the FUR as deýned differs from that deýned by Williams et 
al. in the Society of Chartered Surveyors commissioned study. The FUR has not contracted 
between 2002 and 2006. Rather, improvements in data availability and methodological 
changes have allowed for a signiýcantly more accurate assessment of the spatial extent of 
the Dublin Functional Urban Region. In total, approximately 388,000 workers resident in 
the FUR in 2006 commuted to work in the Dublin ECA. This is, however, only 52% of the 
total number of resident workers in the FUR, indicating the continued signiýcance of smaller 
dispersed centres of employment.

A county and regional level analysis of the workforce in the Greater Dublin Area is provided 
in Tables 1 and 2 below. The Greater Dublin Area workforce (deýned by place of work) is 
composed of workers commuting to a ýxed place of work (ócommutersô), those working 
primarily at home (óhome workersô) and those with no ýxed place of work (ómobile workersô). 
In this analysis mobile workers are excluded as their principal county of work is unknown. 
Almost 70,500 mobile workers are recorded with places of residence within the Greater 
Dublin Area. This compares to a total of 626,162 commuting to work in the GDA and 25,968 
working from home in the GDA.

The statistics in Table 2 include both commuters and home workers. The place of work of 
home workers is determined by their place of residence. The total number of jobs in the 
Dublin Region (525,204) was signiýcantly higher than in the Mid-East Region (126,886) in 
2006. 
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Figure 4. Dublin Functional Urban Region, 2006

Source: ERDO (1985), Census of Population 2006, POWCAR dataset, analysis and mapping 
by C. Walsh. Ordnance Survey Ireland boundary datasets, Ordnance Survey Ireland

Permit No. MP009006 É Government of Ireland.

Comparing with total population ýgures, however, provides a more meaningful basis for 
comparing the regional distribution of employment. There were approximately 442 jobs per 
1000 population in the Dublin Region, compared with 267 jobs per 1000 population in the 
Mid-East Region.
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In total 82.6 per cent of those at work in the Dublin Region were resident within the Dublin 
Region6. An additional 13.4 per cent are recorded as commuting from the neighbouring Mid-
East Region. By comparison, 77.6 per cent of those at work within the Mid-East Region were 
resident within the Mid-East Region. 11.4 per cent of those at work in the Mid-East Region 
commuted from beyond the Greater Dublin Area, a signiýcantly higher proportion than for 
the Dublin Region. In total, 35,845 workers are recorded as commuting from beyond to the 
GDA to places of work within the GDA. This ýgure, however, represents only 5.5 per cent of 
the total workforce in the GDA.

Section 4: Policy issues Arising and Conclusions

The dispersed form of urban development in Dublin is a consequence of rapid expansion of 
urban development in an often spatially inappropriate manner: for example, the exacerbation 
of urban sprawl and unsustainable growth patterns emerging on the edge of the city. Such 
dispersed urban growth, characterised by single use and low-density development, can be 
viewed as a wasteful use of land and infrastructure resources. In addition it has tended to 
create oversupplies of speculative housing development in areas where little demand exists 
(Williams et al, 2010). An analysis of existing local and regional governmental structures 
impacting upon the regionôs economic development indicates a need for reorganisation of 
such structures based upon an analysis of the requirements of the Functional Urban Region 
of Dublin. This could include an analysis of both the formal local government structures and 
the equally important linkages of local government, industry and community interests, which 
shape the future of the urban region. The past experience of horizontal co-operative systems 
in Ireland has seen a largely fragmented decision-making process. It is therefore suggested 
that there is a need for an integrated and co-ordinated approach.

In 2009/10, discussions on reforming local government structures in the greater Dublin 
Area followed the arguments in the consultation paper New Institutional Arrangements 
for Land Use and Transport in the Greater Dublin Area (DOELG, 2001), which provided 
recognition of the need for key structural changes in the urban management processes 
for the Dublin area. Existing arrangements, involving the sharing of administrative and 
executive powers over several layers of central and local government, create overlapping 
responsibilities. This is often characterised by competing or conþicting interests and an 
inadequate implementation capacity. The document envisaged the creation of a strategic 
level authority with responsibilities for linking transportation policy with planning and land-
use. This was in recognition of Dublin as a high growth urban centre, facing a number of 
strategic challenges in areas including planning, transport, housing, waste, water provision 
and wastewater disposal.  The document stated that a regional mayor for Dublin with deýned 
strategic functions should be introduced and that the role of the mayor in relation to current 
and future institutional arrangements needs careful consideration, particularly with regard to 
the four Dublin local authorities, the adjoining local authorities, and national ofýces.

The potential for sudden changes in political priorities is clear when one considers the 
evolution of these proposals. The document proposed, for example, that the Dublin mayor 

6 If mobile workers are assigned to their region of residence, this ýgure increases to 84.0 per cent for the 
Dublin Region, with a corresponding ýgure of 81.4 per cent for the Mid-East Region.  
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Table 1: Greater Dublin Area workforce classiýed by place of work and place of 
residence, 2006

Commuting Status Origin of Commuters

Place of Work Commuters Home Dublin Mid-East Elsewhere
Dublin City 289,200 5,281 244,096 33,848 11,256

South Dublin 82,878 2,505 63,291 15,428 4,159

Fingal 73,055 3,403 58,644 10,563 3,848

D¼n Laoghaire-
Rathdown

65,106 3,776 52,692 10,335 2,079

Dublin Region 510,239 14,965 418,723 70,174 21,342

Kildare 53,969 3,673 6,989 40,279 6,701

Meath 33,176 4,158 3,029 25,459 4,688

Wicklow 28,778 3,132 3,882 21,782 3,114

Mid-East 
Region

115,923 10,963 13,900 87,520 14,503

Greater 
Dublin Area

626,162 25,928 432,623 157,694 35,845

Source: CSO

Table 2: Region of residence of GDA workforce, 2006

Region of Residence

Place of Work Dublin (%) Mid-East (%) Elsewhere (%)
Dublin City 84.7 11.5 3.8

South Dublin 77.1 18.1 4.9

Fingal 81.2 13.8 5.0

D¼n Laoghaire-
Rathdown

82.0 15.0 3.0

Dublin Region 82.6 13.4 4.1

Kildare 12.1 76.2 11.6

Meath 8.1 79.3 12.6

Wicklow 12.2 78.1 9.8

Mid-East Region 11.0 77.6 11.4

Greater Dublin Area 68.6 25.9 5.5

Source: CSO
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should become the Chair of the proposed Dublin Transport Authority.  Furthermore, detailed 
consideration was to be given to the administrative and institutional supports necessary for 
the proper functioning of a mayoral ofýce in Dublin.  The Government was progressing 
legislation to establish a Dublin Transport Authority (DoEHLG, 2008), however in 2009 
the Dublin transportation Ofýce was instead subsumed into an expanded National Transport 
Authority.  

The role of economic forces, which ultimately drive the urban economy on a functioning 
region basis, is often neglected or misunderstood. The patterns of demand that policies in 
the areas of transportation and planning try to accommodate are directly generated by the 
þow and direction of investment and development.  The key providers of transport services 
will need to plan for the future demands of the economy in advance of service shortages and 
deýciencies arising.  Population predictions at national, regional and local level clearly play 
an important part in this.  

This should ensure that decisions on development in this area are based upon the needs and 
emerging demands of the urban region rather than being dominated by the requirements and 
wishes of existing producers and providers of transport services. It is to be hoped that research 
and analysis in this policy area will develop and shift urban policy realities towards a more 
sustainable urban form. While it is clear that sufýcient planning and development policy 
exists at the top level, whether this is put into practice at a local level is often debatable.  
What is needed in this instance is a more robust implementation of the órulesô, and to avoid 
divergence between rational policymaking and how it is interpreted on the ground.  

Urban development trends are traditionally linked to the context of the general economy 
and the public policy and regulatory environment. Recent trends include a broadening of 
the concept of location decision-making to include telecommunications and bandwidth 
capabilities, and a prioritisation of essential infrastructure, including roads and airports, as 
transport systems become more congested. In Ireland, as internationally, public responses 
to planning and development are increasingly attempting to integrate physical, economic 
and social issues to create a more sustainable environment. The relevance and connectivity 
of infrastructure provision and its beneýts are recognised in the National Development 
Plan (which outlines strategic infrastructure investment plans) and is linked with the 
National Spatial Strategy 2002-2020 (DOELG, 2002) which set out public policy on spatial 
development issues over the medium term and will inþuence demand and urban development 
trends. The National Development Plan identiýes a number of key strategic infrastructure 
committments that it states are critical to its successful implementation.  Speciýc reference is 
made to the implementation of the NSS as being a crucial objective.  

In the context of the Dublin area, the NSS envisages the consolidation of the existing 
metropolitan area for a more efýcient and competitive regional future. The role of clusters 
and innovation is recognised and requirements of potential counterweights to the Greater 
Dublin Area are addressed in terms of developing the regional area with a critical mass of 
population skills and innovative capacity.  Essential attributes for alternative growth centres 
are quality of infrastructure, cultural, social and environmental assets, and educational 
attributes. The development of each region is to be within the context of a set of Strategic 
Planning Guidelines with which all public and private agencies are expected to comply. All 
development proposals must conform with the Statutory Development Plan prepared by each 
Local Authority having had regard to the National Spatial Strategy.
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The intention of the selection of such centres is to encourage alternative concentrations 
of economic activity in the expectation that critical mass will aid the more cost-effective 
provision of services. In addition, such trends are expected to produce a more sustainable 
development pattern with a greater regional balance and a reduction in the present trend 
towards sprawl, particularly in the GDA. In comparing such aspirations to their potential 
for implementation, the vital role of public ýnances is evident. The ambitious targets for 
infrastructure provision in the National Development Plan were subject to a major review 
in 2003 and 2010. While progress has been achieved on initial projects, the level of cost 
overruns and time delays occurring presents major challenges. With weakening public 
ýnances and continuing obstacles to implementation, difýculties emerge. An increased role 
for Public Private Partnerships is being promoted as potentially assisting in achieving policy 
goals. However, policy makers are continuing to seek additional options, including legislative 
change to speed actions on vital economic infrastructure projects necessary to maintain 
economic competitiveness.

A rationale presented for this dispersal is that the Dublin Region and other major urban 
centres such as Cork and Galway have remained the preferred locations for investment and 
development during the recent period of rapid economic development.  This has created 
problems and development constraints in terms of housing, access, infrastructure and services. 
Such problems can be linked to past failures to invest in and plan adequate infrastructure and 
services, but are often simplistically represented as a function of city size.

Difýculties persist in the promotion of a dispersal of foreign direct investment to regions 
outside the GDA. Dublin remains the main focus for international mobile investment and 
for many of these investors the reality is that the main alternatives considered are other 
medium-sized European centres such as Edinburgh and Amsterdam. Despite its recent 
population and employment growth, Dublin, by international standards, requires considerable 
improved development and management rather than diversion of development funding. Some 
essential improvements identiýed in the NSS include improved land access to the airport and 
broadband capacity throughout the region. A central feature of urban development policy 
debates has been the sustainability of dispersed housing settlement patterns particularly in the 
Dublin area. The review of Regional Planning Guidelines for the region (2003) highlights the 
importance of quality of life and accessibility issues.

The general issue of housing and settlement patterns was also examined by the NESC report 
on Housing in Ireland: Performance and Policy (2004). This report characterised the Irish 
housing system as dynamic but unstable, with problems in terms of the uncertainty and 
variability in land supply. The weak supply response in areas where demand was highest, 
such as Dublin in the late 1990s, was identiýed as a factor in the exporting of such demand 
regionally in a sprawl type manner. The later strong supply response is described as poor in 
quality in urban development terms. As with previous studies, the report noted the absence of 
integration between housing, land use and transportation strategies within the Greater Dublin 
Area.  

Future urban development trends are likely to be linked to progress in infrastructure 
improvement, which results in shifting urban development market trends. The consolidation 
of existing urban areas with development along principal transportation corridors is 
now commencing. This represents a reýnement of the extensive sprawl type patterns of 
development experienced in recent times when commuting patterns up to 100km from city-
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based employment developed, facilitated by improvements in the radial road networks near 
major urban centres. Development based upon improved access is seen particularly in Outer 
Leinster, which has the beneýt of proximity to the major employment zones at edge city 
locations surrounding Dublin on the M50.

In the short term, the location that has received the most signiýcant boost to infrastructure is 
the area included in the Dublin to Belfast corridor. The upgrading of existing rail systems and 
the completion of the motorway from Dublin to the border with Northern Ireland represent 
a signiýcant uplift to access and potential developments in this area. If political stability is 
maintained, the beneýts of linking more closely the two largest population centres on the 
island will increasingly become evident with signiýcant implications for urban development 
trends.  Yarwood (2006) conýrms that this region is the principal driver behind both the 
Republic of Ireland and Northern Ireland economies and underlines that strong support 
for the formerôs Regional Development Strategy and the latterôs National Spatial Strategy 
provide strong support for this corridor.  Yarwood (2006) also suggests that the development 
of a healthy and internationally competitive all-island economy can be aided by the 
complementary development of nearby cities and intervening towns and rural areas.  This 
will encourage the emergence of an integrated and well-connected package with distinctive 
urban and rural elements.

Conclusions 
It is now clear that the urban regional market of city regions such as Dublin have expanded 
considerably beyond historic city and county boundaries. The level at which territorial 
administrative agencies operate needs to take account of such trends. The most appropriate 
level for territorial competitive agencies based upon international research evidence is the 
Functional Urban Region. Absence of co-operation between agencies within such regions can 
be both wasteful and inappropriate. Further discussion of urban form and spheres of inþuence 
and an improved understanding are necessary to move away from the term of ôsprawlô that is 
often applied too liberally in describing unsustainable urban forms.  

Residential and commercial occupation, employment, development and investment trends 
are all now regional rather than local issues. There is a necessity to manage such growth in 
a sustainable manner in the regional and national interest. Evidence is therefore required 
as to what is the economic sphere of inþuence of the Dublin area. The Functional Urban 
Region concept offers an appropriate methodological basis for examination of the growth 
of urban/regional growth and can be readily applied to other regions. Having established the 
importance of the functioning regional dimension, debates on urban and regional governance, 
strategic planning, development and environmental issues arising will hopefully be more 
informed. This will assist in attempts at policy reform in the area of implementing agreed 
national and regional spatial strategies. 

It is evident that current planning and development organisational structures were not capable 
of handling the management of development on the city-region or functional urban scale. 
Part of the problem lies in the lack of willingness within existing structures to accept multi-
level partnerships and collaboration. There remains a need for effective spatial governance 
to achieve coordination in the provision of infrastructure in tandem with residential and 
commercial development 
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Abstract
The Greater Dublin Area (GDA) has experienced rapid urban expansion over the past 20 
years. The development pattern has been described as economically driven and developer-led. 
These changes have had some well recognised consequences such as urban sprawl, congestion 
and a decrease in environmental quality. Despite the economic downturn, it is projected that 
the population of the GDA will continue to increase, potentially exacerbating the negative 
consequences of urban expansion. The objective of this study was to assess the consequences 
of continued urban expansion on the region, with particular emphasis on protected areas and 
þooding risk. 

To assess the consequences of continued urban expansion we used the MOLAND model; a 
cellular automaton-based spatial decision support system that has been widely applied across 
Europe. This model allows the user to explore urban growth under different population, 
infrastructure and policy scenarios. Using MOLAND we simulated urban expansion in the 
GDA under four population projections to 2026, assuming spatial trends of urban development 
stay similar to the recent past. In all scenarios development disperses widely across the study 
area, formerly separate towns merge and coastal regions are subject to particularly high 
growth. We discuss the simulated development in terms of its ecological, environmental, 
social and health effects. 

Introduction
Ireland has undergone massive changes over the past three decades: recession in the 1980s, 
boom in the 1990s and economic collapse at the end of the 2000s (Bartley and Kitchin, 2007). 
Over this period there have been substantial land-use changes and increases in population. 
The Greater Dublin Area (GDA) has been the focus of much of this change (Williams et al., 
2007). The built fabric of the city of Dublin increased by 9,569 hectares while built fabric 
within the entire GDA increased by 26,287 hectares over this time period (McInerney and 
Walsh, 2009). Land use change in the GDA was driven by population growth and economic 
development, as well as house type and price. With house prices rising within the city, the 
rural fringes of the city, where it was cheaper to buy or build a house, attracted a growing 
number of people (Mitchell, 2004). At the fringes of the city, individuals could acquire houses 
in open countryside while retaining the beneýts of the proximity to the capital or other urban 
areas. A planning regime that imposed few constraints on the conversion of agricultural areas 
to low-density housing areas facilitated this realisation. Nearby rural towns and villages 
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grew and merged with Dublin city as urbanïrural migration continued, with growth radiating 
outward along the lines of road and rail transport links (Williams et al., 2007). 

Such a massive and rapid expansion of the city has had several well publicised consequences: 
loss of urban green space, increased ecological pressure on sites of importance, trafýc 
congestion and increased stress, to name but a few (Stapleton et al., 2000, Oô Regan 
and Buckley, 2003, European Environment Agency, 2006, Brennan et al., 2009). These 
undesirable consequences have lead to the introduction of new planning legislation (Dublin 
and Mid-East Regional Authorities, 2004, Government of Ireland, 2009b) in an attempt to 
direct development toward more sustainable patterns. The desired goal of spatial planning 
policies at national and regional level has been to promote consolidation of the GDA, 
thereby facilitating a shift from private to public transport, reducing environmental and 
socio-economic impacts associated with car dependency and trafýc congestion (Department 
of Arts Heritage Gaeltacht and the Islands, 2002, Dublin and Mid-East Regional Authorities, 
2004, McInerney and Walsh, 2009). Such an integrated view of planning policy is often 
hindered by a lack of available spatial information and the necessary tools to address multiple 
development goals simultaneously (Seder et al., 2000). Developing such tools may alleviate 
pressures that have lead to signiýcant divergence between spatial planning policy and practice 
in the past (MacLaran and Williams, 2003, Scott et al., 2006). In addition, it may allow 
improvement of spatial planning with regards to aspects that have so far been neglected, such 
as the conservation of natural heritage (Clerkin, 2002) and the prevention of þooding. 

There is considerable uncertainty concerning Dublinôs continued growth into the future 
(Department of Environment and Local Government, 2002, Convery et al., 2006). The 
Central Statistic Ofýce (CSO) has produced a range of population projections for the region 
over the period 2011-2026, all of them forecasting a rise in population to a greater or lesser 
extent (www.cso.ie).

Since the rapid economic development and land-use change of the past has had lasting 
impacts on the quality of life and environment of the city (Brereton et al., 2008), it would be 
useful to forecast development into the future, expose potential issues before they occur and 
structure policy accordingly. Urban growth has been successfully modelled using cellular 
automaton-based models that incorporate real-world spatial information (White and Engelen 
2000). Indeed, this approach has been used in other cities both within Ireland and abroad 
to evaluate alternative policy scenarios, highlight potential antagonism between continued 
urban expansion versus limited water resources, and illustrate that urban centres can grow 
while valuable land-uses, such as agriculture, can be retained (He et al., 2006, Browne et al., 
2009, Raýee et al., 2009).

The MOLAND model is a spatial decision support system widely applied since 1998 at urban/
regional scale (Barredo and Demicheli, 2003, McCormick, 2003, Lavalle et al., 2004, Lavalle 
et al., 2005, Convery et al., 2006, Petrov et al., 2009). MOLAND allows a user to construct 
a spectrum of future development scenarios, taking into consideration varying levels of 
economic, population and policy regimes.

In this paper we have constructed four future scenarios based on regional population 
projections provide by the CSO, where we explore how the GDA may develop if the current 
development trends continue. This paper will provide summary statistics of the simulated 
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land-use in 2026 in each scenario and discuss the corresponding implications for protected 
areas and þooding risk.

Methodology:

The MOLAND model:
The MOLAND spatial decision support system comprises two sub-models working at different 
spatial scales. At the regional scale (macro scale), the model takes as inputs the population 
and the economic activity (number of jobs by sector) in a region. The model then splits this 
population and economic activity between the sub-regions encapsulated in the model area. In 
the Greater Dublin Area (GDA) application, the sub-regions are the administrative counties 
within the region (Louth, Meath, Kildare, Wicklow, Dublin). At the local scale (micro scale) 
the demand for housing (based on population estimates) and economic activities is translated 
into a number of land uses. For example, housing will be provided within residential land use 
types and economic activity is linked to commercial and industrial land use types (e.g. ofýces 
buildings, shopping centres, etc.). The land use type assigned to any given cell is determined 
by an algorithm which aims to satisfy the demands for land use in each time step (Engelen et 
al., 2007)

At the regional level, the split of population and economic activity into sub-regions is based 
on the past relative importance of each sub-region for accommodating population and on job 
data, including place of work and distance travelled to work. Most of these data for GDA were 
obtained from CSO Census 1991, 1996, 2002 and 2006 datasets (Shahumyan et al., 2009a).

At the local level, the spatial allocation of land use is modelled by a cellular automaton 
algorithm. The area modelled is represented as a mosaic of grid cells of 4ha each (200m on 
the side). Together they constitute the land use pattern of the area. Land use is classiýed in 
24 categories for GDA, eight of which are land use functions (e.g. residential, commercial, 
etc.), seven are vacant land uses (e.g. arable land, pasture, etc) and nine are land use features 
(e.g. restricted areas, airports, etc.). This model is driven by the demand for land per region 
generated at the regional level. Four elements determine whether a piece of land (each 4 
hectare cell) is allocated to a particular land use or not:

¶ The accessibility of the cell, calculated based on a input map consisting of the 
transport network; 

¶ Physical suitability of the cell, determined by the topographic and environmental 
appropriateness of cell to support a particular land use and associated activity; 

¶ Zoning status or institutional suitability (e.g. legal constraints); 

¶ The quality of the neighbourhood of the cell, which consists of a circular area with 
a radius of eight cells. For each land use a set of user-deýned rules determines the 
degree to which it is attracted to, or repelled by, the other land uses present in the 
neighbourhood.

Based on these elements, the micro model calculates for every simulation step (typically one 
year) the transition potential for each cell for each land use type (White and Engelen, 2000). 
In the course of time, and until regional demands are satisýed, cells will change to the land 
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use for which they have the highest potential. Further details of the MOLAND model can be 
found elsewhere (Barredo et al., 2003). 

Calibration is achieved by running simulations over a known historical period (in this case 
2000ï2006). The simulations are initiated using the historical dataset (2000) in order to 
test the simulation results using the reference dataset (2006). Subsequently the simulations 
are validated by running the model forward (to 2050) and checking the consistency of the 
resulting map. The future simulation of land-use can then be performed using the parameters 
of the already calibrated model, assuming, however, that the calibrated factors will remain 
relatively stable during the studied period. Detailed description of the calibration technique 
and used datasets for GDA is presented in a separate paper (Shahumyan et al., 2009a).

Population projections:
The population projections used were based on the Central Statistics Ofýce (CSO) 
Regional Population Projections 2011-2026, published December 2008 (http://www.cso.ie/
releasepublications/documents/population/current/proppro.pdf).

The national projections included three international migration (M0, M1, M2) assumptions 
and two fertility (F1, F2) assumptions, giving a total of six scenarios; M1F1, M1F2, M2F1, 
M2F2, M0F1 and M0F2. Of these, the regional projections for the eight Regional Authorities 
only considered M2F1 and M0F1. When coupled with the two internal migration scenarios 
the regional projections included four scenarios; M2F1 Recent (M2F1R), M2F1 Traditional 
(M2F1T), M0F1 Traditional (M0F1T), M0F1 Recent (M0F1R).

Projection assumptions:
M2 assumes an annual net inward international migration of 21,400 to the region in the 
period, while M0 assumes zero annual net inward migration. F1 assumes the total fertility 
rate to remain at its 2006 level of 1.9 for the lifetime of the projections. The internal migration 
scenarios, ôRecentô and ôTraditionalô, were developed due to differences found between 
censuses carried out up to 1996 versus the 2002 and 2006 censuses. The 1996 and pre-1996 
censuses reveal a fairly stable picture in terms of the magnitudes of the inward, outward and 
net migration þows, with the Dublin and Mid-East regions receiving positive net migration 
þows while all other regions had negative þows. This þow pattern was reversed in the 2002 
and 2006 censuses. Due to the lack of stability in internal migration movements over the 
period 1996 to 2006 the two internal migration scenarios were formulated. óRecentô assumes 
we apply the patterns observed in 2002 and 2006 up to 2026, while under óTraditionalô, the 
1996 pattern of inter-regional þows is applied in 2016 and kept constant thereafter, with the 
difference between the 2006 and 1996 patterns apportioned over the years between 2006 and 
2016.

Greater Dublin Area (GDA) versus MOLAND study area:
The GDA, comprising the Mid-East region and the Dublin region, is of similar, though not 
identical, extent to the MOLAND study area named Greater Dublin Region (GDR). The 
GDA consists of the Dublin counties, Meath, Kildare and Wicklow. The GDR consists of the 
Dublin counties, Meath, Kildare, Wicklow and Louth. Thus it was necessary to estimate the 
population for Louth in 2026 and add it to projected GDA population in 2026. 
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Louthôs population in 2006 was known from CSO data to be 111,267 people. To estimate 
Louthôs population in 2026 under each scenario we used the formula:

2026 population = (Border region 2026 population / Border region population 
2006) * (Louth 2006 population)

The resulting values for each scenario were added to the corresponding GDA population 
projections (Table 1). 

Table 1. Projected populations in the GDR by 2026 under the four regional 
population projections

2026 M2F1T 2026 M2F1R 2026 M0F1T 2026 M0F1R

Border 2026 population 592,000 651,000 523,000 575,000

Louth Multiplier 1.26 1.39 1.11 1.22

Louth 2026 population 140,149 154,117 123,814 136,125

GDA 2026 population 2,413,000 2,195,000 2,010,000 1,816,000

GDR 2026 population 2,553,149 2,349,117 2,133,814 1,952,125

Table 2: Cell numbers and mean population density within Urban Land Use 
Types for Calibration

County Residential Class Cell number Mean Population Density
1990 2000 2006 1990 2000 2006

Louth

Continuous Dense 0 0 0 0.0 0.0 0.0
Medium Dense 0 0 0 0.0 0.0 0.0
Discontinuous 212 265 319 174.0 192.4 222.2
Discontinuous Sparse 273 336 466 138.4 104.7 83.0

Meath

Continuous Dense 0 0 0 0.0 0.0 0.0
Medium Dense 0 0 0 0.0 0.0 0.0
Discontinuous 149 268 462 279.4 199.7 185.6
Discontinuous Sparse 414 414 561 184.9 200.7 148.5

Dublin

Continuous Dense 24 24 30 519.2 1,349.5 1,585.5
Medium Dense 65 68 83 1,503.3 2,141.7 2,594.7
Discontinuous 3,511 3,925 4341 407.0 379.1 362.7
Discontinuous Sparse 405 481 556 151.3 130.7 102.2

Kildare

Continuous Dense 0 0 0 0.0 0.0 0.0
Medium Dense 0 0 0 0.0 0.0 0.0
Discontinuous 247 405 483 251.1 215.8 216.5
Discontinuous Sparse 394 526 811 121.3 115.2 105.5

Wicklow

Continuous Dense 0 0 0 0.0 0.0 0.0
Medium Dense 0 0 0 0.0 0.0 0.0
Discontinuous 214 267 309 230.1 210.2 198.7
Discontinuous Sparse 388 486 635 142.3 122.5 114.0
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Estimating population share per residential class:
There are four residential land use classes, namely Continuous Dense, Medium Dense, 
Discontinuous and Discontinuous Sparse, used in the current land use map in the MOLAND 
model (Engelen et al., 2004). However, in the Greater Dublin Region the majority of 
population is concentrated in discontinuous and discontinuous sparse land use categories. To 
increase the accuracy of the model we split the population into two groups: óSparseô, which 
includes discontinuous sparse urban fabric, and óOtherò which includes the remaining three 
categories. To estimate the share of the population in each class on a per county basis we used 
population densities in sample Electoral Districts (EDs) from each county. The EDs were 
sampled only if the relevant residential class was the sole residential class within the ED and 
was present in all three time periods of model calibration (1990, 2000 and 2006). Population 
densities were calculated using the mean value of the sample of EDs.

The population present in the two groups was calculated based on cell number and density 
values for each county using the following formulae:

Sparse Population = Density Sparse * Sparse Cell Number

Other Population = Total population ï Sparse population

Table 3: Residential populations within urban land use types for the calibration 
period

Estimated Sparse Population Estimated Other Population

1990 2000 2006 1990 2000 2006

Louth 37,783 35,170 38,661 53,158 63,433 72,606

Meath 76,552 83,093 83,334 28,521 42,821 79,497

Dublin 61,290 62,858 56,826 963,243 1,038,444 1,130,350

Kildare 47,783 60,570 85,581 73,591 93,724 100,754

Wicklow 55,193 59,525 72,391 41,527 51,154 53,803

The population of the two groups in the projected year 2026 was calculated as follows:

Sparse population 2026 = Projected Population 2026 * Sparse Population 2006 
/ Population 2006

Other Population 2026 = Projected population 2026 ï Sparse population 2026

When calculating the effect of population growth on land use in the Greater Dublin Region 
we therefore assumed that current population density will be maintained, i.e. there is little 

óinýllingô and/ or high density urban development.
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Employment Projections:
Employment data is divided into three broad categories in MOLAND: Industrial, Commercial 
and Services. It should be noted that this employment data should ideally be by place of 
work (POW) and not by place of residence (POR). In Ireland, place of work data has only 
been made available for 2002 and 2006, when Sample of Anonymised Records (POWSAR) 
and Census of Anonymised Records (POWCAR) were implemented. Prior to this censuses 
recorded employment data by place of residence.

Since POW employment data was available for only one of the model calibration time periods 
(2006) it was necessary to estimate POW employment data for the other two periods.

POW employment data for 2000 was calculated using the 2002 census which contained 
both POR, and POW employment data and the 1996 census which contained only POR 
employment data. The proportion of jobs in each sector per county was calculated using the 
formulae:

POR 2002/POW 2002 = POW coefýcient

POR 1996/Unknown POW 1996 = POW coefýcient  

Ą Unknown POW 1996 = POR 1996/POW coefýcient

Assumption: POW coefýcient remains unchanged between 2002 and 1996.

 (POW 2002 ï POW 1996)/6 = Yearly increase of POW

POW 2000 = POW 2002 ï 2*(Yearly increase of POW)

POW employment data for 1990 was calculated by a similar process using the 1996 and 1991 
censuses.

POW employment data for 2026 was estimated using an annual linear growth rate:

POW 2026 = POW 2006 + 20*(POW 2006 ï POW 2000)/6

The employment data was projected for 2026 M2F1 traditional scenario at ýrst. Then 
taking into account population ratios between different scenarios the other three cases were 
estimated:

Employment 2026 other = Employment 2026 M2F1 traditional * Population 
2026 other / Population 2026 M2F1 traditional

The ýnal data used in MOLAND for the current research is presented in Table 4.
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Table 4: Data used in MOLAND for the 2026 scenarios simulation

2000 2006 2026 Scenarios

Estimated POWCAR M0F1R M0F1T M2F1R M2F1T

Population 
(total) 1,590,790 1,773,803 1,952,125 2,133,814 2,349,117 2,553,149

Population 
(other) 1,289,575 1,437,010 1,581,474 1,728,666 1,903,089 2,068,381

Population 
(sparse) 301,215 336,793 370,651 405,148 446,028 484,768

Industry 223,494 259,800 290,984 318,067 350,160 380,573

Commerce 250,386 321,790 427,805 467,622 514,806 559,519

Services 166,673 211,656 161,831 302,652 333,190 362,129

Scenario outputs:
Each scenario represented a distinct end point along a spectrum of population growth. In 
order of increasing 2026 projected population the scenarios are M0F1R, M0F1T, M2F1R and 
M2F1T. M0F1R represents the lowest projected population of 1,952,125, with the projected 
populations of M0F1T, M2F1R and M2F1T containing approximately 200,000, 400,000 and 
600,000 more people respectively. MOLAND simulated 2026 maps for each scenario were 
exported to ArcGIS system in raster format. Cell counts for each landuse type were calculated 
using the Hawthôs tools free extension for ArcGIS (http://www.spatialecology.com/) and then 
tabulated in MS Excel. For ease of data handling the cell counts were aggregated into three 
classes; Agriculture, Semi-natural and green urban, and Built. Cell counts were converted 
to an area value in hectares by multiplying by 4. The outputs from the four scenarios were 
contrasted in MS Excel.

GIS analysis of scenario outputs:
Since raw area values alone, even when compared on a county by county basis, are not 
greatly informative output maps for each scenario were examined using GIS to visualise the 
forecasted 2026 landuse patterns and to identify areas of landuse change between 2006 and 
differences between scenarios. 

Protected areas:
A GIS layer containing the locations of all legally protected sites (National Heritage Areas 
(NHAs), Special Areas of Conservation (SACs) and Special Protected Areas (SPAs)) and sites 
proposed for protection (proposed NHAs (pNHAs)) was overlaid on the scenario maps. To 
identify which sites would be threatened and quantify the impact of forecasted development 
a 1km buffer was created around the protected areas and cell counts for each landuse type 
within this buffer were calculated, aggregated and converted to area values as above.

Coastal Development:
When the scenario outputs were ýrst viewed, coastal areas seemed to be forecast for 
particularly heavzy development. To investigate this further a 2km coastal buffer was created. 
Cell counts for each landuse type within this buffer were calculated, aggregated and converted 
to area values as above. The buffer outputs from the four scenarios were contrasted in MS 
Excel. The number and type of protected areas within this buffer were found. The þooding 
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history of coastal towns which were forecast to experience pronounced development were 
reviewed using the Ofýce of Public Works (OPW) National Flood Hazard Mapping website 
(http://www.þoodmaps.ie).

Results: 

Changes in landuse share:
As would be expected development was greatest in the scenarios which had the highest 2026 
populations. New Built was generated primarily from the conversion of Agriculture, with 
Semi-natural and green urban being much less affected. The area of Semi-natural and green 
urban converted to Built was 1% or less of the area of converted Agriculture in all scenarios. 
M0F1R has a projected increase in Built landuse area of 18,096 hectares; M0F1T, M2F1R and 
M2F1T have greater projected increases by approximately 7,000, 14,000 and 21,000 hectares 
respectively, i.e. for each additional 200,000 people projected to live in the study area by 
2026, approximately 7,000 hectares of Agriculture is converted to Built.

Areas with heavy urban development:
Several areas were identiýed that undergo development in every scenario. Signiýcant 
expansion occurs in the peripheral towns of Celbridge, Rathcoole, Clonee, Swords and 
Malahide, a continuation of current trends (Williams and Shiels, 2002). Also of note is the 
pronounced development around the coastal settlements such as Rush, Balbriggin, Malahide 
and Portmarnock north of the city and Bray, Greystones and Wicklow south of the city 
(Figure 2). 

In addition to the above, under the M2F1 scenarios an unbroken strip of coastal urban fabric 
stretches from Malahide in the north to Bray in the south. The towns of Lusk and Rush merge; 
Swords, Malahide and Portmarnock form a ring of coastal development (Figure 3), encircling 
a pocket of agricultural land and isolating this area from both the wider countryside and the 
coast. Also of note is the isolation of the Phoenix Park from the wider countryside. In 2006 
this area is connected by the Liffey river valley (Figure 1), under the M2F1 scenarios this area 
is forecasted to be engulfed by development by 2026.

Impact on protected sites:
The most heavily impacted sites remained constant across all scenarios, these being the 
Tomnaýnnoge Wood, Royal Canal, North Dublin Bay, and Knocksink Wood. Other heavily 
affected sites include Loughshinny coast, Barmeath Woods, Liffey Valley and Feltrim Hill. 
Sites with legal protection (NHAs, SPAs & SACs) and non-protected sites of recognised 
ecological and/or heritage value (pNHAs) were also affected (Table 5).
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Figure 1. Landuse in the GDR in 2006. The Liffey river valley is circled.
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Figure 2. Forecast landuse in the GDR in 2026 under the M0F1R (left) and 
M0F1T scenarios (right). Note the expansion of Rathcoole, Celbridge, Clonee 
and Rush, and the merger of Swords and Malahide.

Figure 3. Forecast landuse in the GDR in 2026 under the M2F1R (left) and 
M2F1T scenarios (right). Areas isolated from the wider countryside by 
development are circled.
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Table 5. Protected sites forecasted as impacted by development. The area of 
vegetated land lost in hectares (ha) within 1km of the sites is listed by scenario.

Site name Designation M0F1R M0F1T M2F1R M2F1T

Tomnaþnnoge Wood SAC -632 -784 -900 -1204

Royal Canal pNHA -452 -592 -1084 -1128

North Dublin Bay pNHA -112 -408 -612 -900

Knocksink Wood pNHA -200 -404 -460 -592

Loughshinny Coast pNHA -156 -216 -364 -516

Barrow Valley At Tankardstown Bridge pNHA -160 -184 -228 -292

Kilpatrick Sandhills SAC -156 -168 -232 -220

Liffey Valley pNHA -144 -220 -236 -276

Buckroney-Brittas Dunes And Fen SAC -144 -124 -196 -256

Barmeath Woods pNHA -144 -208 -188 -228

Coastal Development:
In 2006 25.6% of land within 2km of the coast consisted of Built. All scenarios forecast an 
increase in this percentage; Built comprised 30.5%, 32.7%, 35.4% and 37.7% of the 2km 
buffer in M0F1R, M0F1T, M2F1R and M2F1T respectively. Almost a quarter (24.8%) of 
all protected sites fell within the coastal buffer, though there were differences between types 
(Table 6).

Table 6. Number and type of protected sites within 2km coastal buffer.

Total within study area Number within 2km 
coastal buffer

Percentage within 2km 
coastal buffer

SPA 44 15 34.1

SAC 83 24 28.9

NHA 5 0 0.0

pNHA 219 48 21.9

Total 351 87 24.8

Coastal þooding:
As noted above all scenarios forecast pronounced development around the coastal settlements 
of Rush, Balbriggin, Malahide, Portmarnock, Bray, Greystones and Wicklow. The OPW have 
records of þooding in all the areas over a variety of timescales (Table 7.)

Discussion: 
This work clearly underlines the need for a change in the spatial planning of development 
in the Greater Dublin Region. The scenarios presented here explore a continuation of the 
trends of development within the GDR over the past 16 years (Scott et al., 2006). The results 
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highlight that if current trends of urban development driven by private interest continue, 
signiýcant negative environmental effects can be expected. While more pronounced in 
the M2F1 scenarios, in all scenarios development disperses widely across the study area, 
formerly separate towns merge and coastal regions are subject to particularly high growth, 
even though these regions are particularly sensitive to urban development. 

Potential effects of development trends on biodiversity and protected sites:
The forecasted dispersed development in the GDR would likely result in habitat loss and 
fragmentation, particularly in the M2F1 scenarios, with all the associated consequences of 
population isolation, local extinctions and altered community structure (Soul® et al., 1988, 
Forman and Alexander, 1998, Fernandez-Juricic and Jokimaki, 2001, Fahrig, 2003, Shochat 
et al., 2006). Areas of ecological importance are forecast to be affected by development in 
all scenarios (Table 5). Although the importance of these areas are recognised in County 
Development Plans (D¼n Laoghaire Rathdown County Council, 2004, Kildare County 
Council, 2005, Meath County Council, 2007), the proximate nature of the modelled 
development means that Local Authorities will have to be vigilant in monitoring and 
enforcement of regulations and legislation to ensure the integrity of the sites. 

Furthermore in all scenarios, but particularly in the M2F1 scenarios, development along the 
coast is intense. Increased development is simulated to occur adjacent to all coastal protected 
sites, particularly SPAs. It has been documented that human activity disturbs wildlife in 
SPAs (Burton et al., 2002a, Burton et al., 2002b, Northern Ireland Executive, 2003, Burton 
et al., 2006, Holm and Laursen, 2009) and the forecast development would in all likelihood 
increase disturbance in these areas. Beyond the borders of the protected sites disturbance can 
be expected to be more intense. Given that the European Court of Justice has already ruled 
that the Irish Government has already failed to meet its obligations under both the Birds and 
Habitats Directives (EU Commission v. Ireland, 2010) any increase in disturbance could be 
expected to incur additional censure from the EU which Ireland can ill afford at present. By 
identifying sites that may be pressured by future development action can be taken to create 
appropriate conservation and management plans before development pressure adversely 
affects these sites.

Table 7. Flooding events recorded by the OPW

Town Flooding events listed 
by OPW Recurring events Timeframe of events

Rush 9 4 2000-2004

Balbriggin 4 1 2000-2002

Malahide 7 4 2002

Portmarnock 10 5 1986-2002

Bray 9 4 1905-2003

Greystones 6 5 2003

Wicklow 3 3 N/A
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Potential effects of development on ecosystem services: 
The dispersed nature of the simulated development in each scenario implies an exacerbation 
of existing issues. The spread of Built across the region would result in the alteration of soil 
processes such as decreased carbon (C) sequestration and nitrogen (N) cycling (Lehmann and 
Stahr, 2007, Tratalos et al., 2007, Lorenz and Lal, 2009). Urban land use planning can help 
to reduce urbanisation effects on biogeochemical C and N cycles; for example, by limiting 
disturbance to unproductive urban soils while promoting dense plant cover on productive 
soils, using permeable/semi-permeable materials to avoid total soil sealing and incorporating 
green-roofs and living walls to mitigate vegetation loss.

In addition to the soil, dispersed development can be expected to affect the air and water. 
Dispersed development would necessitate car centric transport for the population (Cervero 
and Gorham, 1995) leading to increased air and water pollution (Forman and Alexander, 
1998). As emissions from road trafýc are the primary threat to the quality of air in Ireland 
(EPA (Environmental Protection Agency), 2004), and as all urban areas are forecast to expand 
in all scenarios, air quality within urban areas could be expected to degrade, all other things 
being equal. To mitigate these effects an urban aforestation campaign could be enacted as 
research suggests urban vegetation can óscrubô the atmosphere of pollutants (Nowak, 2006, 
Bealey et al., 2007, McDonald et al., 2007, Jim and Chen, 2008)

Wastewater provision over such a dispersed area would be extremely difýcult and expensive, 
necessitating septic tank use in a large number of dwellings. Even though technology is 
improving, this higher number of tanks can be expected to increase the rates of groundwater 
contamination (Yates, 1985, Jamieson et al., 2002). 

The intense coastal development merits attention for two reasons. Firstly, it is well known 
that urbanisation within a drainage basin tends to increase the volume of run-off, increase 
peak discharge and decrease the time taken to reach peak discharge. Many of the coastal 
areas that undergo intense development within the simulations are on rivers (e.g. Dublin City, 
Malahide, Balbriggan, Rush, Bray, Wicklow) and have experienced þood events in the recent 
past. As extreme weather events are predicted to increase globally (Few, 2003) and nationally 
(Sweeney and Fealey, 2002), care must be taken to ensure that if development does occur, it 
incorporates effective drainage systems such as protected buffers along river banks, artiýcial 
wetlands for water retention and porous pavement materials to reduce run-off (Booth, 1991, 
Braune and Wood, 1999, Hood et al., 2007).

Secondly, human settlements on coastal areas can inþuence the effective sea level rise 
experienced by those areas (Ericson et al., 2006). The particularly high coastal development 
merits special attention by Regional and Local Authorities to ensure human activities do not 
exacerbate the effects of global sea level rise (Church and Gregory, 2001). Furthermore, the 
OPW reports recent þooding in all coastal towns and as sea levels rise these þooding events 
can be expected to increase (Bosello et al., 2007).

Potential social and health effects of development:
The development simulated here - i.e. dispersing to a greater or lesser degree across the region 

- represents a continuation of current unfavourable trends (Scott et al., 2006). These trends 
imply increased isolation of residents within urban centres from the surrounding natural areas 
and relatively less green space within the urban centres (Brennan et al., 2009). This could lead 


