J Peter Clinch 
  
Eoin O'neill 
email: eoin.oneill@ucd.ie
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
Applying Spatial Economics to National Spatial Planning
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Despite the impressive development of the field of spatial economics, some have criticised the lack of policy applications. In addition, the literature has not yet identified the relevance of new economic geography, and spatial economics generally, for national spatial planning. This is surprising considering the interest in spatial planning policy in Europe. By combining old theories of trade and space with new economic geography, this paper applies spatial economics to national spatial planning and examines a case study of Ireland. The paper suggests that spatial economics provides a useful theoretical framework for the analysis of national spatial planning policy but suffers from deficiencies in respect of its consideration of social and environmental aspects of planning and development.

The potential applications of spatial economic analysis to policy are increasingly being recognised by economists and economic geographers. A large literature related to spatial economic analysis emerged during the course of the 20 th century. During the course of the 1990s, economists (re)discovered 'geography' (Martin, 1999a) leading to the development of 'New Economic Geography' (NEG) and the advancement of spatial economic analysis. They built on earlier approaches to economics and geography from models that were originally developed within the fields of regional development theory, urban economics, regional science and economic geography (for a review, see, for example, Friedmann, 2001; [START_REF] Isserman | The History, Status, and Future of Regional Science: An American Perspective[END_REF][START_REF] Mccann | Urban and Regional Economics[END_REF].

NEG, as the latest component of spatial economic analysis has, to date, concentrated on developing a theoretical framework and mathematical models of spatial development based on new trade theory 1 .

Traditional economic geography was modelled on constant returns to scale, perfect competition and comparative advantage (Krugman, 1998b). Krugman explains the technical advances that distinguish NEG from traditional economic geography 2 , in particular the technical advances that facilitate modelling of imperfect competition and increasing returns to scale (this is the key distinction), thereby giving status to geographical advantage in economic analysis. Concepts used by economic geography, such as historical accident and cumulative causation [START_REF] Myrdal | Economic Theory and Underdeveloped Regions[END_REF], backwards and forwards linkages (Hirschman, 1958) and core-periphery (Friedmann, 1966) are also adapted into this new model of spatial analysis, as are the early works of Marshall (1920). Krugman (1998aKrugman ( , 1998b[START_REF] Krugman | The Role of Geography in Development[END_REF] describes the distinctive aspects and modelling principles of NEG, including increasing returns to scale, and applies these principles to analysis of the influence of transportation and the 'hub effect' on urban concentration [START_REF] Krugman | The Hub Effect: or Threeness in Interregional Trade[END_REF][START_REF] Krugman | Urban Concentration: The Role of Increasing Returns and Transport Costs[END_REF]. Fujita and Mori (1996) develop this further, examining the role of ports in the making of major cities. [START_REF] Venables | Equilibrium Locations of Vertically Linked Industries[END_REF] and [START_REF] Krugman | Integration, Specialisation, and Adjustment[END_REF] apply the principles and models of NEG to the analysis of industrial location and agglomeration, whilst [START_REF] Krugman | The Hub Effect: or Threeness in Interregional Trade[END_REF] and Fujita et al. (1999) examine cities as a component of urban systems and as units of international trade. The specific influence of international trade on industrial location according to NEG principles is explained by a number of authors (see for example, [START_REF] Venables | The Assessment: Trade and Location[END_REF][START_REF] Ricci | Economic Geography and Comparative Advantage: Agglomeration versus Specialisation[END_REF][START_REF] Krugman | Integration, Specialisation, and Adjustment[END_REF] as is inequality between nations (see for example, [START_REF] Krugman | Globalisation and the Inequality of Nations[END_REF]Krugman and Elizondo, 1995). Some have identified the implications of international trade for regional policy at a supra-national level (see for example, [START_REF] Ottaviano | Regional Policy in the Global Economy: Insights from New Economy Geography[END_REF][START_REF] Puga | The Rise and Fall of Regional Inequalities[END_REF].

Despite the impressive development of this literature in recent years, existing academic literature has not yet identified the relevance of NEG or spatial economics to national spatial planning, and consequently this potential evidence base for policy remains largely unexplored. Davoudi and Wishardt (2003) and [START_REF] Wong | Is There a Need for a Fully Integrated Spatial Planning Framework for the United Kingdom?[END_REF], are the rare exceptions to the limited amount of peer-reviewed academic literature as regards national spatial planning. This is surprising given the interest in policy in Europe, for example, the National Spatial Strategy for Ireland, the Regional Development Strategy for Northern Ireland, the Wales Spatial Plan, the Spatial Planning Framework for Scotland, the Fifth National Policy Document on Spatial Planning for the Netherlands, and the National Spatial Planning Reports for Denmark 3 . The spatial economics literature has largely concentrated on developing theoretical principles as a foundation for empirical analysis of market forces over space. However, there is increasing criticism of the failure of NEG to apply this analysis beyond a theoretical or abstract scale, or to develop applications to public policy [START_REF] Evans | The Spatial Economy, has brought together much of the theoretical work within the field to date[END_REF]Fujita and Krugman, 2004;[START_REF] Neary | Of Hype and Hyperbolas: Introducing the New Economic Geography[END_REF][START_REF] Neary | Book Review of: Economic Geography and Public Policy[END_REF]. This is also illustrated by the lack of a clear theoretical framework or spatial economic analysis in many of the public policy documents on spatial planning.

Whilst recent contributions from economics, in particular regional economics, provide a theoretical basis for economic analysis of international trade [START_REF] Armstrong | Regional Economics and Policy, Third Edition[END_REF], mainstream economics traditionally neglected spatial analysis of economies or market forces. The spatial economic analysis literature, in particular that contributed to by NEG, has tended to focus on the nation, a supra-national region, as the unit of regional analysis for international trade, with much of its focus on theoretical analysis and modelling. However there are substantial differences in economic performance within nations and across sub-national regions, requiring more detailed analysis at a sub-national scale. Furthermore, the regional implications of investment in national transportation routes also requires more detailed analysis in the context of national spatial planning.

In a review piece on NEG and book review of [START_REF] Evans | The Spatial Economy, has brought together much of the theoretical work within the field to date[END_REF], [START_REF] Neary | Of Hype and Hyperbolas: Introducing the New Economic Geography[END_REF][START_REF] Neary | Book Review of: Economic Geography and Public Policy[END_REF], whilst identifying the positive contribution of this literature, highlights some additional problems of NEG, including the failure to specify the spatial unit of analysis and the lack of empirical work and case studies to identify the appropriate level of spatial analysis. Interestingly he identifies the need to further integrate the NEG theories with the knowledge of the older theories, and finally, the need to improve identification of policy implications beyond the basic 'agglomeration is unambiguously good for you' (Neary, 2001:556). Martin (1999a[START_REF] Martin | Editorial: The 'New Economic Geography': Challenge or Irrelevance?[END_REF] and Scott (2004) similarly identify the failure of NEG literature to identify empirical applications.

A Spatial Economic Theory, building on the well-established theories from geography, trade and space theory 4 and theoretical advances of NEG, may provide a suitable theoretical basis for national spatial planning 5 and offer valuable lessons to policy makers. This paper specifically seeks to further the spatial economics literature by highlighting the potential policy applications to national spatial planning. In order to do this it firstly seeks to apply a combined spatial economic theory and analysis to national spatial planning. A second objective is to provide, by way of an Irish example, a methodology for analysis of national spatial planning policies. The methodology used in this paper involves the development of a theoretical basis for national spatial planning and then an analysis of the theory using a case study. This is achieved using the following methodological approach: firstly, outlining the theoretical rationale for national spatial planning through welfare economics; secondly, mobilising and further enhancing the tools of economic analysis relevant to national spatial planning generated by trade and space theories, and providing a method through which national spatial planning policies can be evaluated; thirdly, applying these tools of spatial economic theory and analysis to a case study of Ireland; and fourthly, evaluating the application of spatial economic theory to national spatial planning.

Methodology

Welfare Economics: the Rationale for National Spatial Planning

The basic theorems of welfare economics provide the rationale for government intervention where the market fails. The economic rationale for planning and national spatial planning is derived from the concept of market failure based on the theories of welfare economics. Welfare economics in a planning context is concerned with societal quality of life. Where land-use externalities or regional disparities exist and have important spatial or regional significance, there may be a market failure that would require intervention in the public interest.

The usually cited cause of such regional disparities is the lack of mechanisms to ensure the benefits of growth and development are evenly distributed or dispersed across regions, leading to a disproportionate development of the centre or core. This may result in subsequent market failures such as congestion externalities (traffic and population) and lack of job opportunities. Labour-market rigidities and restrictions on the movement of labour may result in higher levels of unemployment in certain areas. Such market failures can justify intervention in the market. At the level of a nation state, national spatial planning may be used in an attempt to change the distribution of population and economic activity from what would occur without intervention. It is important to point out that the presence of differing income levels across a nation is not necessarily an indicator of market failure. Rather than income, the focus should be on quality of life more generally. One would expect that, if markets work correctly, areas with lower environmental quality (e.g. a congested urban area) would have higher income levels. Therefore, if a policy objective is to equalize the well-being of individuals, the objective of 'balanced regional development', if it is taken to mean (as it often is in a political arena) the equalization of individual or household income across space, would be inappropriate unless other variables that influence quality of life were also equalized.

Nevertheless, for spatial planning to be effective and to develop appropriate policy instruments to address disparities where appropriate, it is necessary to understand the drivers of existing spatial distributions and this is where spatial economics provides some potential. The most recent advance in spatial economics, namely NEG, has tended to focus on abstract spatial models, and units of regional analysis relevant to international trade. The distinctive attribute of this paper is that it takes those elements of NEG and old spatial economic analysis that are most relevant to the sub-national level and national spatial planning context. Although NEG pays attention to the issue of historical accident and centralisation we apply greater significance to these issues at a national scale. We further advance these theories by emphasising the importance of the issues of power relations, in particular emphasising that the policymaking process in planning is inherently political (see section 4.2), and also the important role that path-dependence plays in determining the spatial structure of national economies in the long-run (see section 3.1). The methodology used to evaluate spatial patterns and spatial policy interventions is based on the use of a number of modelling themes at a national scale, Core and Periphery; Urban Concentration -Trade and Power Relations; Transportation and Regions, (adapted from Krugman, 1991[START_REF] Krugman | Urban Concentration: The Role of Increasing Returns and Transport Costs[END_REF]Krugman, , 1998aKrugman, , 1998b[START_REF] Krugman | The Role of Geography in Development[END_REF]. Using relevant data on the spatial distribution of socio-economics characteristics relevant to quality of life, these modelling themes provide a framework to explain current trends. Furthermore, by predicting spatial patterns consequent on national spatial policy interventions, we suggest that this theory can assist in policy evaluation.

Applying Spatial Economic Theory to National Spatial Planning

Irish Case Study: Data Collection and GIS

Over the last decade Ireland has experienced a rapid rate of sustained economic growth during "the Celtic Tiger" era 6 . This period has been associated with considerable regional shifts of both population and economic activity. Consequently, in an attempt to encourage 'balanced regional development' the government introduced a national spatial planning policy -the National Spatial Strategy (NSS) -and later a job relocation programme (Decentralisation) to decentralise public jobs to provincial locations (see section 5.0). This makes Ireland an ideal case study to examine the potential of spatial economic theory to explain national trends regarding population and economic activity, and also evaluate policy interventions.

In order to undertake this case study, data on the socio-economic characteristics relevant to the spatial distribution of quality of life consistent with those sources of information used in the preparation of the NSS and Decentralisation programme and the modelling themes of Spatial Economic Theory were identified. This dataset includes: 2002 national census data pertaining to all attributes of population and income (from [START_REF] Cso | Census Data: Volume 1, Population Classified by Area, The Stationary Office[END_REF]; transport data relating to regional air routes (from DKM, 2003) and rail passenger levels (from Goodbody, 2000), average annual daily traffic counts on national roads (from National Roads Authority, 2004), data on port freight (from Central Statistics Office, 2003), and all information pertaining to the Decentralistion programme (from Department of Finance, 2003). These data were then merged with detailed geographical information and matched spatially to a map of Ireland using Geographical Information Systems (GIS). GIS is a computer software tool that facilitates the linking of datasets using common spatial identifiers and the visual representation of spatially referenced data in twodimensional space (Goodchild and Haining, 2004;[START_REF] Bond | The Role of Geographic Information Systems in Survey Analysis[END_REF][START_REF] Wu | A GIS-Based Decision Support System for Analysis of Route Choice in Congested Urban Road Networks[END_REF]. The spatial presentation of this data facilitated an analysis of existing spatial development patterns (see section 4.0) and This next section of this paper examines the context for national spatial planning by taking the literature on NEG, and developing a spatial economic theory relevant to national spatial planning. The fourth section of this paper applies this spatial economic theory to a case study, namely the drivers of the spatial development of Ireland in the absence of policy intervention. The fifth section undertakes an assessment of the potential of the Irish National Spatial Strategy (NSS) and Decentralisation Programme to achieve their stated policy objectives of balanced regional development within Ireland. The final section provides conclusions.

National Spatial Planning and Spatial Economic Analysis

Spatial economic theory seeks to identify what spatial equilibria might exist where the spatial structure emerges from processes guided by the 'invisible hand' of the market (Krugman, 1998b). The concept of equilibrium, both in its general economic application and in its spatial context, is important. Equilibrium is a situation in which supply and demand are in balance. In a geographical context, Goodall (1987) defines equilibrium as a theoretical state of balance with respect to both its internal balance and its external relationships, unyielding over time unless there is a change in one of the controlling or dependant forces.

Spatial economic equilibrium is also about opposing market forces. Two pertinent questions, adapted from Krugman et al. (2001) that are key to understanding spatial equilibrium at any scale and therefore applicable to national-level planning and policy, are:

1. What conditions will ensure that the existing number and distribution of urban centres in a nation will be sustained over time?

2. What changes in conditions will ensure that the existing number and distribution of urban centres in a nation will be broken over time?

Small quantitative changes in the balance of market forces can induce major qualitative changes in the pattern of spatial development [START_REF] Krugman | The Role of Geography in Development[END_REF](Krugman, , 2001)). Therefore, small interventions, via spatial planning, can potentially alter growth paths, and be reinforced thereafter through cumulative processes.

Leaning heavily on the underlying theories of NEG, what spatial economic theory is seeking to determine is 'the break point' (threshold level) or the conditions under which a new spatial pattern may develop, and 'the sustain point' or the conditions under which it will develop. Consequent on the emergence of a spatial pattern of development, spatial economics seeks to analyse whether such a spatial pattern is sustainable. These concepts can be reconciled with analysis of national spatial planning using NEG analytical modelling themes: does a core-periphery model describe the existing spatial economy or do existing trends or policies suggest the development of such a spatial economy, and what are the national spatial implications; do the economic determinants of a sustainable city and region exist, or is intervention required to improve city formation; and, how, when or where should intervention be undertaken. The importance of the role of transportation is highlighted in particular, both as a constraint and as a stimulus to regional development and city formation in spatial economic models. The impacts of free trade and power relations are also important.

Factors Underlying the Spatial Distribution of Population and Economic Activity

The basis for the generation of theories of spatial economic analysis is the observed concentration of economic activity in geographic space. Krugman built upon the ideas of Perroux, such as 'centripetal' and 'centrifugal' forces that promote or inhibit geographic concentration (Table 1). Krugman (1991b) describes centripetal forces as linkages or market size effects, thick labour markets and (pure) external economies;

and, centrifugal forces as immobile factors, land rents and pure external diseconomies. [START_REF] Ottaviano | Regional Policy in the Global Economy: Insights from New Economy Geography[END_REF] details how the interaction of forward and backward linkages can induce a cycle of agglomeration. He also suggests, as does [START_REF] Baldwin | Economic Geography and Public Policy[END_REF], that the degree of free trade also has spatial consequences promoting agglomeration or dispersal.

Table 1. About here NEG and, by extension, modern spatial economic models, select only one element from each of the centripetal and centrifugal forces, namely linkages and immobile factors as the most suitable elements for modelling as both are influenced by transport costs and connected by physical distance and modelling (Krugman 1998b[START_REF] Krugman | The Role of Geography in Development[END_REF]. There are a number of other key features of spatial economics that build upon the ideas of NEG:

Historical accidents, natural geographical advantages and random events are key determinants of the formation of most cities and the localisation of industry in certain locations (Fujita and Mori, 1996). Selfreinforcing characteristics, once established, persist with a 'lock-in' effect that lead to 'circular causation'

or 'self-reinforcing agglomerations' [START_REF] Krugman | The Role of Geography in Development[END_REF]. These also support the concept of 'first-mover advantage' where he who first captures a particular market and establishes himself in that position e.g. a primate city, tends to 'stay ahead' and benefit from a 'lock-in' effect. First movers tend to be difficult to 'dispossess' in terms of a redistribution of population and economic activity, thereby creating a long-run 'path dependence'. This is especially important where there are multiple long-run outcomes, and therefore a single transitory shock may have permanent effects favouring certain outcomes over others [START_REF] Ottaviano | Regional Policy in the Global Economy: Insights from New Economy Geography[END_REF]. Ottaviano ( 2003) points out, however, that the 'break point' of policy intervention renders marginal policy changes ineffective unless the cumulative effect crosses a critical 'break point' where the impact may bring about a new 'catastrophic' spatial outcome. Sometimes the 'break point' threshold may be very large. [START_REF] Davis | Bones, Bombs and Break Points: The Geography of Economic Activity[END_REF] found that there is a great deal more stability in the spatial structure of economies explained by simple geographical advantages, path dependence, and cumulative causation, and that long-run city size is robust even to large temporary shocks 6 . This may also be reinforced by the political nature of decision making in planning, and also through the centralisation of power in the dominant core. [START_REF] Davis | Bones, Bombs and Break Points: The Geography of Economic Activity[END_REF] also found that increasing returns to scale an important determinant of the degree of spatial differentiation between locations.

One of the main differences between the traditional spatial economic literature and the new spatial economic literature is the application of increasing returns to scale to spatial models. With constant or nonincreasing returns, it would be desirable for every firm to locate its activities equally amongst locations to meet local demand, with production mirroring consumption at a local level (at its simplest, transport does not matter). However, with increasing returns it is more profitable to concentrate production in order to take advantage of agglomeration and specialisation effects. For example, when transportation costs between regions are reducing due to investment in inter-regional transportation infrastructure and transport technology, there are increasing returns to scale which reduce average costs per unit to an individual firm and create agglomeration economies at 'transportation-hub' locations. Increasing returns in terms of transportation are central to the development of spatial economic models and distinguish it from the traditional theories of geography, trade and space.

The following section applies a number of modelling themes, advanced by NEG, to spatial planning at a national scale using a case study of Ireland. These themes (adapted from Krugman, 1991[START_REF] Krugman | Urban Concentration: The Role of Increasing Returns and Transport Costs[END_REF]Krugman, , 1998aKrugman, , 1998b[START_REF] Krugman | The Role of Geography in Development[END_REF]): Core and Periphery; Urban Concentration -Trade and Power Relations; Transportation and Regions, can assist in the analysis of spatial development patterns and trends and, can provide a theoretical basis for the analysis of national spatial planning policies and thereby help inform policy making.

Spatial Economic Analysis of Development Patterns in Ireland

Ireland has recorded rapid economic growth in recent years, particularly during the economic boom from 1996 to 2001 known as "the Celtic Tiger". This rapid growth was unplanned in a national perspective and there is a concern on behalf of government that it is imbalanced with regard to income and population, although some authors such as [START_REF] Walsh | Labour Market Adjustment in the Irish Regions: 1988 -2005[END_REF] have disputed claims that there are significant regional disparities in per capita disposable income and employment.

The development and publication of the National Spatial Strategy (NSS) by the Irish government was the principal coordinated initiative to promote balanced regional development (Government of Ireland, 2002) 7 . Its approach was to develop, at a regional level, urban growth centres or 'engines of growth' known as

Gateways and Hubs, and to identify a national transportation framework to link and stimulate the development of these centres 8 . In addition, with the expressed aim of furthering the delivery of balanced regional development, the Irish Government has embarked on a programme of decentralisation of certain government ministries and state agencies to regional locations. Both the NSS and the decentralisation policies have been highly controversial. Controversy inevitably focused on the basis for selection and exclusion of certain urban centres, development of a radial national transportation system, the existing and future role of Dublin in the national urban system, and the generation of sufficient critical mass in the urban growth centres. In addition to these controversies, more recently Irish economists have begun to question whether significant regional disparities still exist (see, for example, [START_REF] Walsh | Labour Market Adjustment in the Irish Regions: 1988 -2005[END_REF]. In essence, questions have been raised over whether these policies offer a successful means to achieve the government's stated objectives; to develop the full potential of each area to contribute to the optimal performance of the State as a whole -economically, socially and environmentally, and also, to deliver more balanced social, economic and physical development between regions (Government of Ireland, 2002). Prior to undertaking an analysis of whether the NSS and Decentralisation Programme will achieve their stated objectives using spatial economic theory, it is necessary to examine the basis for current spatial development patterns at the national level 9 . Spatial economics provides a set of tools for such an analysis.

Core and Periphery

A number of socio-economic analyses of Ireland show core-periphery patterns in Irish development.

Following the approach of [START_REF] Boyle | Regional Income Differentials and the Issue of Regional Equalisation in Ireland[END_REF], this shows regional disparities based on measures of Gross Value Added (GVAs) per capita 10 . However, the explanation for the substantial income variation between the regions is productivity differentials arising from both differences in sectoral productivity levels and also in the sectoral distribution of employment.

The principal sources of this inter-regional variation are the industry and services sectors where there are substantial variations in productivity between the regions. [START_REF] Boyle | Regional Income Differentials and the Issue of Regional Equalisation in Ireland[END_REF][START_REF] Doelg | Enterprise, Employment and Productivity Trends, Spatial Planning Unit[END_REF] confirm that almost all the increases in GVA per worker have been derived from industry and services activities located in urban centres and that these productivity differences are attributable to the degree of urbanisation of the regions and the preference for MNCs, to locate in such urban centres 11 . These economic activities have profound effects on the spatial development of Ireland both in terms of urban development patterns and population growth and location.

However [START_REF] Walsh | Labour Market Adjustment in the Irish Regions: 1988 -2005[END_REF] suggests that disposable income portrays a more accurate indication of economic welfare, as it does not consider the contribution of MNCs to regional economies. There is much less dispersal when disposable income measures are considered. Between the poorest and richest regions nominal disposable income varies between 90% and 113% of the average, respectively. If cost of living were included, the real disposable income gap would be smaller. Following the decade long and sustained economic growth, there is significantly less regional disparity in Ireland. Walsh, in his analysis of labour market adjustments in the Irish regions, finds that there has been a convergence in unemployment rates with regional differentials weakened, relatively uniform increases in labour force participation rates, and a strong association between national growth and that of smaller regions. Nevertheless, at policy level, the concern seems to be with the spatial distribution of total income rather than per capita income and, indeed, as stated previously, income differentials at a spatial scale do not necessarily justify policy intervention.

Figure 1a shows the national distribution of disposable income by county with highest income measures, on average, found in the Greater Dublin Area (GDA) and Mid-East region. Figure 1b shows disposable income density per county and finds similar spatial concentrations around the Dublin commuter belt. and [START_REF] Boyle | Regional Income Differentials and the Issue of Regional Equalisation in Ireland[END_REF] as 'particularly weak'. Dublin is over five times the size of Cork and only three other settlements have a population over 40,000. Figure 1b shows the national population distribution by county.

Dublin's dominance can be explained as the result of historical accident, its coastal port location (transport hub) and first mover advantage as the second city in the then British Empire. The continuous development and dominance of Dublin is due to both historical accident and path dependence [START_REF] Walsh | Urbanisation and the Regional Distribution of Population in Post-Famine Ireland[END_REF].

Based on current trends, it is predicted that without policy intervention up to four fifths of the state population growth could take place in and around the GDA over the next 20 years (Government of Ireland, 2002). Figure 1c and1d show the existing population density and population growth rates by county.

There has been a rapid and relatively unplanned increase in residential development around urban centres and in parts of the GDA and the Dublin hinterland, resulting in a large commuter belt (Gkartzios and Scott, 2005). This type of commuter development is to be seen emerging along the major routes around all the major urban centres but it is most profound in the GDA and Dublin commuter belt and has negative environmental and social effects. These external effects can, however, be captured in terms of overall measures of quality of life. [START_REF] Clinch | Happiness, Geography and the Environment[END_REF], using a standard life satisfaction measure, found that there are significant regional disparities in terms of quality of life within Ireland, in particular relating to localised environmental quality and life satisfaction. More specifically it was found that measurements of life satisfaction of those living in Dublin (the core) were lower than all other areas outside of Dublin due to traffic congestion, lower environmental quality, and congested access to services compared to those living in other regional cities, large and small towns and rural areas. Based on this analysis a core-periphery development pattern persists, with the Greater Dublin Area and Mid-East clearly comprising the core, and the remainder of the country comprising the periphery as portrayed in Figure 1.

Urban Concentration -Trade and Power Relations

Consistent with spatial economic theory, political centralisation in Dublin and the consequent impact of regional multiplier effects create opportunities for further cumulative causation, concentration of economic activity and population, and a persistence of regional imbalance.

All significant policy decisions are made or at least 'rubber stamped' in Dublin, which hosts the seat of government 12 . Government creates direct demand for labour and services and there are also perceived benefits from access and closeness to the centre due to the concentration of 'lobbyists' and improved access to decision makers. The result of this centralisation of power is that all major Irish media outlets, employer and industry representatives (including the major farming union), employee representative organisations and political parties are headquartered in Dublin [START_REF] Davoudi | The Polycentric Turn in the Irish Spatial Strategy[END_REF]. We place greater emphasis on the issue of power than previous theories as without devolution of power to the regions and changes to governance structures there is unlikely to be a break in the path dependence of the national urban system. The policymaking process in planning is inherently political and tends to favour the dominant core. In terms of policy outcomes, there is some evidence to support this proposition. Indecon International Economic Consultants, 2003). While there has been small government programmes previously decentralising parts of the public service to the regions, there has been no regional devolution of decision making or power.

According to spatial economics, free and open trade has two major effects on urban concentration. Where there is a high level of free trade with decentralisation and regional devolution of power, it tends to result in a smaller central city with the exception of countries with a small population, where the result is a concentration of population in a primate city [START_REF] Krugman | Urban Concentration: The Role of Increasing Returns and Transport Costs[END_REF]. Ireland, being a country with a small population, and acclaiming itself as one of the most open, free-trade economies in the world would therefore be an obvious candidate for a country dominated by a primate city, as is the case with Dublin.

This effect is further substantiated by [START_REF] Walsh | Urbanisation and the Regional Distribution of Population in Post-Famine Ireland[END_REF] who identifies a 'Dublin effect' whereby the GDA has grown far faster than would have been be expected based on its initial high level of urbanisation and low dependency on agriculture, and also suggests that this corresponds to the tendency for countries with late industrial development to develop with a primate city. 

Transportation and Regions

Transportation acts as a constraint and as a stimulus to regional development and city formation in spatial economic models. Investment in national transportation infrastructure creates beneficial effects in spreading economic benefits throughout the regions but a transportation system that centres on a single city will ultimately reinforce its dominance [START_REF] Krugman | Urban Concentration: The Role of Increasing Returns and Transport Costs[END_REF]. The entire transportation system in Ireland is a radial one consisting of road, rail, and airports links each with Dublin as the hub.

Dublin is the national air transportation hub in terms of passenger numbers, with 75% of all Irish air passengers compared to the next highest at Shannon with 10% of air passengers (Figure 2a). All interregional air routes within Ireland including Public Service Obligation (PSO) and Commercial (Comm.)

routes area are centred on Dublin, with one exception, namely Cork-Belfast (Figure 2b). In terms of seabased transport, 60% of all sea passengers come through the Dublin ports of Dublin and Dun Laoghaire and 65% of total cargo related traffic (Figure 3a). In terms of rail transportation, Goodbody Economic Consultants (2000) found that of the total 10.6 million passenger rail journeys in Ireland, 59% of those were to or from Dublin. In addition Dublin appears as an origin or destination in the top ten national county-to-county rail movements. Figure 3b shows that the inter-regional rail system is a Dublin-orientated system. Similarly the national road network is a radial system that converges on Dublin as illustrated in Figure 4a, which identifies the National Primary Road

Network and shows the average annual daily traffic (AADT) flow on each national road section. Roads, both national and non-national, are the primary mode of internal transport in Ireland, accounting for 96% of passenger traffic and 93% of freight transport [START_REF] Nra | Transport Policies[END_REF]. At present, of the total 200km (approx. to date) of existing motorway standard national primary route-way in Ireland, 65% is located in the GDA on national primary roads to and from Dublin and all other motorway standard road in Ireland are extensions of these national primary roads to Dublin and primarily located in counties bordering the GDA. Whilst having greater regional spread, dual carriageway roads also (approx. 300km to date) comprise of national primary routes largely to and from Dublin.

Figure 4. About here

Whilst there is major traffic congestion on certain points along the routeways, in particular around the GDA, for example an AADT of 100,000 on M50 Dublin ringroad, there is a relatively small quantity of inter-regional traffic. Goodbody Economic Consultants (2000) estimated that there are approximately 1,500 daily origin-destination trips between Dublin and the other regional cities. The development of a national inter-urban motorway network has been suggested as a means to improve linkages between urban centres.

Self-reinforcing advantages of market access tend to be accentuated in regional cities by the neglect of the national transport network [START_REF] Krugman | Urban Concentration: The Role of Increasing Returns and Transport Costs[END_REF] and/or by the centering of the transport network on a primate city (and national transport hub) [START_REF] Krugman | The Role of Geography in Development[END_REF]. Currently all transport linkages primarily focus on Dublin, the administrative and economic capital of the island. All the main road and rail networks are centred on Dublin, which benefits from the 'hub effect' and superior market access, therefore firms benefiting from economic of scale will prefer to locate in Dublin.

Policy Intervention: National Spatial Strategy and Decentralisation Programme

The Irish national economy exhibits many of the characteristics of a core-periphery spatial economy, namely: an uneven distribution of population and total income, a politically dominant and primate capital city, and a radial transportation network [START_REF] Krugman | Urban Concentration: The Role of Increasing Returns and Transport Costs[END_REF][START_REF] Krugman | The Role of Geography in Development[END_REF]. This is the consequence of the rapid growth of Dublin as the core with no counterweight on the rest of the island. However, this national core dominance is now perceived by some to be having a negative impact on the regional balance of the national economy in terms of the distribution of population and economic activity, and environmental quality, with resultant regional disparities in terms of quality of life (see for example: O' Leary, 2002;[START_REF] O'leary | Irish Regional Development: A New Agenda[END_REF][START_REF] Convery | Organising Space in a Dynamic Economy: Insights for Policy from the Irish Experience[END_REF].

The persistence of a core-periphery economy has encouraged the Irish Government to adopt spatial policy intervention in an attempt to influence development patterns and promote balanced regional development within Ireland.

An established core-periphery pattern of development can be very difficult to reverse. In fact, market forces and perverse policy interventions may reinforce a core-periphery economy [START_REF] Krugman | The Role of Geography in Development[END_REF]. Policy interventions, based on what spatial economics suggests, present the main lessons relevant to national spatial planning policy. Intervention must therefore be carefully managed and the spatial implications fully assessed prior to implementation. In general a 'laissez faire' policy will eventually result in regional city formation with a 'break point' (threshold) ultimately being achieved through population growth over the long run (Fujita and Mori, 1996). However, as previously noted, spatial economic theory can contribute to national spatial policy by providing the tools to determine 'the sustain point' and 'the break point' conditions under which spatial patterns develop. Previous analysis suggested that by restricting the development of the main primate city, regional city growth may be stimulated earlier. In particular, the role of transportation networks and linkages are highlighted by spatial economic models of city formation [START_REF] Krugman | Urban Concentration: The Role of Increasing Returns and Transport Costs[END_REF]. Adapting spatial economics and applying it to national spatial planning in Ireland, the theory would suggest that the timing of regional city formation may be influenced by temporarily restraining the continued outward expansion of the Dublin core and thereby stimulating the market potential of the regions. By building critical mass in these regional locations, the potential of regional locations may then have the capacity to cross a critical threshold or 'break point'. This change in market forces would result in an unstable spatial equilibrium to which the spatial economy may respond and seek a new spatial equilibrium through a variety of mechanisms and patterns. Ultimately this may create the initial advantage necessary for city formation or city development.

The Irish government has introduced the NSS to intervene in the national spatial economy and try to promote 'balanced regional development'. In order to achieve this objective the theory would suggest that national spatial planning intervention should select a limited number of locations for urban growth and investment in order to maximise critical mass and returns to scale and ensure that a national transportation network develops inter-regional linkages rather than reinforcing the dominance of the Dublin hub. The question arises as to whether the NSS will successfully bring about 'break' points in spatial development patterns and sustain the delivery of an alternative regional growth pattern.

National Spatial Strategy

The NSS was published in 2002. It is a 20-year planning framework whose overriding objective is the achievement of balanced regional development, which it defines as, "developing the full potential of each area to contribute to the optimal performance of the State as a whole -economically, socially and environmentally" (Government of Ireland, 2002:11). It describes the existing spatial structure of the island and confirms Dublin as the most important location for economic activity in the island. Critically, the NSS designates a number of additional urban locations as Gateways and also Hubs to be subject to targeted investment 14 , in order to build critical mass of population and economic activity (Figure 4a).

Gateways are defined as locations having a strategic location nationally and relative to their surrounding areas, and providing national-scale social and economic infrastructure, and support services. Hubs are intended to support the national and international role of the Gateways and also energise smaller towns and rural areas within their sphere of influence (Government of Ireland, 2002). The existing Gateways 15 at Cork, Limerick/Shannon, Waterford and Galway are explained as having "growing strengths" and it is these growing strengths that the NSS seeks to capitalise upon. Furthermore the NSS sets out strategic policy guidance for government investment decisions, and informs regional (sub-national) and local county plans of the national context for spatial planning. This includes all issues of spatial and socio-economic importance such as regional development, rural and urban development, capital infrastructure development, environmental protection and quality of life. The designation of Gateways and Hubs was based on a number of selection criteria. The NDP supported the selection of additional regional urban centres as Gateways. Related to the selection criteria is a number of crucially important concepts that are defined in the NSS. The most important are potential, critical mass and linkages.

National Spatial Strategy Selection Criteria

The NDP suggested that the selection of additional locations as regional Gateways should be based on their potential to stimulate growth in all areas throughout their zones of influence and on the quality of their linkages with other parts of the country. It also suggested that only a limited number of locations should be selected as Gateways so as to ensure the necessary concentration of resources and investment and ensure critical mass. The NSS itself suggested that a coordinated development of these cities should have the potential to offer a counterweight to the eastward development of the island. In addition it also sought to designate a number of urban locations as Hubs to support the Gateways.

The National Spatial Strategy and Regional Development

The NSS outlines a future spatial structure and urban hierarchy, and identifies the distribution of development required to ensure balanced regional development. The NSS suggests that balanced regional development is dependant on the development of nine Gateways and nine Hubs establishing themselves as "engines of growth". These locations are intended to be a focus for population growth and economic activity, and the location for concentrated and targeted investment in infrastructure and services.

The NSS identifies nine Gateways, namely, Dublin, Cork, Limerick/Shannon, Waterford, Galway. Dundalk and Sligo, and Letterkenny/(Derry) and Athlone/Tullamore/Mullingar as linked Gateways. Linked

Gateways require two or more towns to work together to promote economic development in their region.

In addition, nine new Hubs are identified in the NSS. The Hubs identified are Cavan, Ennis, Kilkenny, Mallow, Monaghan, Tuam and Wexford. Linked Hubs designated are Ballina and Castleber and, Tralee and Killarney, which are linked to promote regional economic development.

The NSS also proposes that the national spatial structure be supported by a national transportation framework. This was detailed further in 2005 with the publication of Transport 21, a ten-year €34.4bn transport plan. The key national route networks are radial ones linking Dublin with the regions both by road and rail. These routes are to be developed to a high standard of service with the main Dublin interurban route-ways to be developed to motorway standard (Figure 4b). The inter-urban regional rail lines radiating out from Dublin are also being upgraded to improved standards facilitating greater capacity and more regular services.

Important linking corridors include the western road and rail corridor and central spine of road and bus based transport through the midlands. However, despite a recent study (DEHLG and Shannon The NSS and Decentralisation Programme, as regional-planning and public-policy interventions, must be evaluated against their primary policy objectives; the achievement of a balanced regional development pattern:

Core and Periphery

Spatial economics suggests that a core-periphery development pattern can only be broken by an intervention that alters the long-term growth trends of spatial development within Ireland, namely the growth and dominance of Dublin and the GDA. As previously noted, the theory would suggest the selection of a limited number of locations as Gateways so as to ensure the necessary concentration of resources and investment.

The NSS has designated a total of 23 urban centres as Gateways and Hubs. Even though there has been a

suggestion that larger centres will be prioritised (ICLRD, et al, 2006), without a credible indication of optimum city size (or critical mass) in an Irish context, too many Gateways and Hubs appear to have been selected, removing the possibility of ensuring self-sustaining economic growth in the selected centres.

Outside of Dublin, 22 regional urban centres were identified as Gateways or Hubs but only 13 of these were allocated public and civil servant jobs under the Decentralisation Programme, the first step in the implementation of the NSS. Forty other non-NSS regional locations were chosen for 76% of decentralised jobs. As a percentage of the total number of proposed decentralised jobs only 12% of the total allocation has been identified for relocation to Gateways and 12% to Hubs (Figure 5a).

Spatial economic analysis would suggests that the failure to allocate most, if not all, of the 10,300 decentralised civil and public servant jobs to a limited number of urban locations designated as Gateways and Hubs in the NSS will undermine the most significant government opportunity to influence and build a critical mass of population and economic activity in a limited number of regional urban centres outside of Dublin (Figure 5b).

We estimate that the decentralisation programme if fully implemented would likely involve relocating up to 3% of the Dublin population 16 . But, given the long lead-in phase to the programme this will not represent a significant shock to the Dublin economy, which had a population growth rate of 6.1% between 1996 and 2002. In fact the spread of the decentralisation programme to 53 locations will not give any single Gateway, Hub or provincial location a significant 'first mover advantage' or 'shock' sufficient to alter its current long-term growth path.

Spatial economics suggests that Dublin, under the NSS, will be able to reinforce its current dominant position by extending its core influence at the expense of the periphery as no other single regional Gateway or Hub will gain sufficient additional population or economic activity to challenge the westward growth and increasing dominance of Dublin.

Transportation and Regions

While national transportation systems improve access to markets, radial transportation systems have the potential to reinforce the dominance of the central hub at the expense of peripheral regions. Under the NSS and Transport 21, the radial nature of the national transport network is being reinforced with improvement and development programmes concentrated in a radial manner on the eastern side of the country radiating out from the Dublin 'transport hub' and GDA (Figure 6a). The 'transportation hub concept' first suggested by [START_REF] Krugman | The Hub Effect: or Threeness in Interregional Trade[END_REF] is adapted to the Irish context in Figure 6a. Whilst all regional cities benefit from falling transportation costs, the majority of gains from reductions in transport costs in terms of increasing According to spatial economic models, in order to create a sustainable 'lock-in effect' at a regional urban centre, sometimes it is necessary to generate a temporary barrier to trade, of sorts, and the use of planning intervention through national spatial planning and policy is one potential approach. The phasing of motorway development to favour the developing region would appear to offer peripheral regions an opportunity to capture the market prior to established development centres. Spatial economics would suggest that the development of the national radial motorway network in a west to east phasing may give the newly established Gateways and Hubs an opportunity to capture an extended market before the GDA extends its productive resources into the region.

There are also levels of inter-urban traffic along non-Dublin origin/destination routeways, which have similar levels AADT to sections of the Dublin inter-urban routeways currently designated for motorway standard as illustrated in Figure 5. Spatial economics would suggest that consideration be given to development of a motorway standard routeway to link the main Irish regional cities (for example, Galway -Limerick -Cork -Waterford) to achieve the government stated objective of balanced regional development.

Urban Concentration: Trade and Power Relations

The factors that underlie Ireland's spatial development patterns, namely: a small country with a low population density; a highly open free-trade economy; and, a highly-centralised governance structure, all induce agglomeration and urban concentration. Spatial economic theory suggests that without significant national spatial policy intervention, Ireland's regional development trends will continue to develop along current patterns concentrating population and economic activity in Dublin, the primate city, and the surrounding commuter belt of the GDA.

However the theory would also suggest that without a more targeted programme of decentralisation into a limited number of development centres the NSS will not reduce the dominance that Dublin currently possesses in the current national urban system. The national spread of the Decentralisation Programme will not give any single location a significant 'first mover' advantage. Indeed a significant effort does not appear to have been made to capitalise on potential returns to scale and build synergy between decentralising departments and the specialist functions of chosen locations for decentralisation [START_REF] Bannon | The Proposed Arrangements of Consideration of Public Service Decentralisation[END_REF]. The consequence may be the potential loss of spillover effects previously experienced between Ministries agglomerated in Dublin.

Overall it is questionable how decentralisation will benefit the nation as a whole through the loss of agglomeration economies, apart from the local small-scale dispersed gains for the 53 individual chosen Indeed, despite the proposal to decentralise 10,300 jobs, no devolution of decision-making power is included in the programme and all policy decisions will still be made in Dublin retaining the political centralisation of decision-making and missing an opportunity to tackle the centralised Irish governance structure that also reinforces Dublin's dominance [START_REF] Bannon | The Proposed Arrangements of Consideration of Public Service Decentralisation[END_REF].

Given the extent of the proposed dispersal of decentralised jobs, the potential gain to the periphery of building up a limited number of other urban centres or a single alternative competitive city benefiting from significant multiplier effects may be irretrievably lost. Ultimately the policy effectiveness of the NSS, i.e.

the ability of policy to achieve its stated objectives, may be undermined.

Evaluation of the Application of Spatial Economic Theory to National Spatial Planning

Whilst recent contributions from economics, in particular regional economics, provide a theoretical basis for economic analysis of international trade, mainstream economics traditionally neglected spatial analysis of economies. The spatial economic analysis literature, in particular that contributed to by NEG, has tended to focus on supra-national regions, with much of its focus on theoretical analysis. However there are substantial differences in economic performance within nations and across sub-national regions, requiring more detailed analysis at a sub-national scale. We took the existing elements of spatial economic analysis that are most relevant to the sub-national level and national spatial planning context and further advanced these theories by emphasising the importance of the issues of power relations and also the important role that path-dependence plays in determining the spatial structure of national economies.This paper has applied the theory to the nation-state level using a case study of Ireland and has examined its usefulness as a theoretical basis for national spatial planning.

From the analysis, it appears that what would be predicted by the theoretical model is borne out in an assessment of the spatial patterns of development in Ireland with a clear core-periphery having emerged within the nation. The model, therefore, is of assistance in the analysis of spatial development patterns and trends. In addition, it provides a good theoretical framework for policy interventions. Nevertheless, the model is just a prediction of the likely success or otherwise of such interventions. While the findings of the model seem plausible and, therefore, suggest that spatial economic models can be of significant use in national spatial planning, further ex post empirical research would be required to test their predictions.

Whilst we have shown that the economic predictions in terms of national spatial trends are borne out by spatial economic models, these same models do not adequately evaluate social and environmental policy objectives. A weakness of the spatial economic models is their emphasis on income and population and less direct consideration of non-market goods and services. The concept of sustainable development is now at the heart of spatial planning policy and the overall objective of policy interventions must surely be the maintenance or, ideally, the improvement of quality of life. The primary objective of the Irish NSS is to deliver more balanced regional development, and to develop the full potential of each area to contribute to of Ireland, 2002) 17 . The latter are compelling objectives. However measuring 'potential' in relation to maximizing the capacity of social and environmental resources is difficult. Nevertheless, the NSS suggests that, by using the framework it provides, not only will a better balance of economic development be achieved, but also social and physical development and population growth will be better balanced between regions. In particular, there is a strong focus on quality of life with much emphasis promoting policy measure to reduce commuting and the environmental damage resulting from large dislocations between where people live, work and socialise. Although we did point out the existence of significant regional disparities in terms of quality of life within Ireland in our analysis, in particular relating to localised environmental quality and life satisfaction, the predominant analytical approach of the model is based on economic attributes with a strong emphasis on income measures. Therefore, in order to improve their capacity to assist in national spatial policymaking further advances in the development of spatial economic models require greater focus on the social and environmental attributes of quality of life that affect regional well-being.

A further point regarding the models is that they do not take into account the complexity of the policy formation process. Any national spatial strategy is a political statement that requires sufficient political support along with the support of key actors, not least the electorate. Political imperatives often result in second-best or third-best solutions in many cases and the nature of the political system will influence the likelihood of success of a national spatial plan.

Conclusion

Whilst there is a substantial amount of published literature devoted to the subject of spatial economics, very little attention has been given to its public policy applications or indeed to spatial planning policy. This is surprising considering the number of national spatial planning policy frameworks adopted by national governments in Europe over recent years but lacking in any clear theoretical basis from a spatial economics perspective. Therefore this paper had two principal objectives: firstly, to develop a spatial economic theory relevant to national spatial planning, and secondly, to examine its performance as a theoretical basis for national spatial planning policy.

Based on spatial economic theory and analysis, the paper provides an analytical framework to further understanding of the factors that underlie the spatial distribution of population and economic activity and their implications for national spatial planning. In particular, the importance of increasing returns to scale as a key determinant of the degree of spatial differentiation between locations is highlighted, and given further emphasis by the development of 'transportation hubs' at specific locations that play a major role in city formation, and thereafter, regional development. The importance of the location of decision making power and the issue of path dependence are also given greater status when applying spatial economic theory to national spatial planning. The paper sought to demonstrate the useful theoretical framework that spatial economic theory and analysis can provide for national spatial planning and how spatial economic theory and analysis can assist in the analysis of spatial development patterns and trends, and identify and assess spatial policy interventions.

Using a number of analytical modeling themes, the lessons provided by the theoretical framework in spatial economics were compared with the Irish NSS and Decentralisation Programme and its preparation and inconsistencies questioned. While the Irish case study demonstrates the relevance of spatial economic theory for national spatial planning, further empirical analysis of the implementation of the NSS and Decentralisation Programme would be required in order to test the accuracy of our predictions and, in general, the international academic literature would benefit greatly from more empirical studies. The most significant weakness of the model is its lack of direct consideration of the social and environmental domains, which are key considerations of spatial planning. Gross Value Added (GVA) at a factor cost is a measure of the value of goods and services produced in a region priced at the value which the producers receive minus any taxes payable and plus all subsidies (Boyle et al, 1999:7). Where an index of GVA per capita is created and comparison made relative to the national average of 100, this index shows substantial regional variation.

GVA in the South and East (NUTS II, including Dublin) was 111 compared with 69 in the Borders, Midlands and West region (NUTS II, also referred to as BMW region). At a sub-regional scale Dublin (NUTS III) has a GVA measured at 129. The Border Midland West (BMW) and South & East (S&E) Regional Assemblies are NUTS II regions and are comprised of the 8 NUTS III regions.

11 In industrial sectors, the East and Southwest have the highest productivity levels reflective of the high concentrations in Cork and Dublin, which contrast with the relatively low productivity levels in the BMW region. In terms of services the East has the largest and still growing level of services provision. Dublin has developed as a location for internationally traded services with 77% of the national employment in this sector (Government of Ireland, 2002:14).

12 For example, for even relatively small public infrastructure projects, each stage of the local government procurement process must be approved by the Department of the Environment, Heritage and Local Government.

13 This equals to 111.2 % and 89.2 % of planned expenditure in the S&E and BMW regions respectively. 14 The NSS outlines the main characteristics of Gateways and Hubs (Government of Ireland, 2002:40).

15 Gateways previously designated under the NDP. 16 Assuming an average household size of three (CSO Census 2002), there could be up to 31,000 people directly affected by the decentralisation programme, or 3% of the Dublin population.

17 See Clinch (2002) for further details on the relationship between economic growth and sustainability. 
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  of the ability of national spatial planning intervention to alter those development patterns (see section 5.0 and 6.0). It also assisted in the evaluation of the validity of the model as a theoretical basis for national spatial planning by facilitating an analysis of the consistency of the predictions of the model with the national spatial patterns of development (see sections 6.0 and 7.0).
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  The midterm review of the National Development Plan 2000 -2006 (NDP) in 2003, showed proportionately more of the national tax-take spent on key infrastructure was spent in the core with 77% of the NDP (Economic and Social Infrastructure Operational Programme) invested in the South and East Region (includes the Greater Dublin Area) compared with the BMW Region 13 which contains the most peripheral regions of the country (
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  ), to date, there is no government commitment to invest significantly in this western road or in the road-based central spine (i.e. dual carriageway or motorway standard), and the western rail corridor will only be partially reopened. Transport 21 was announced by a Government press conference, and details published in a 14-page press release by the Minister for Transport. It contains three speeches and details regarding investment in national road and rail infrastructure, and also an integrated rail system for Dublin.5.4. Government Decentralisation ProgrammeAs one of the first steps in the implementation of the NSS the government officially announced a Decentralisation Programme in Budget 2004. This programme includes the transfer of almost complete Departments of State (Ministries) and other public agencies, including the semi-state sector, to provincial centres and involves the relocation of 10,300 civil and public service jobs to 53 centres in 25 counties including the decentralisation of eight Departments and the Office of Public Works to provincial locations (Figure5a).
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  returns to scale are being 'captured' by Dublin. As most motorways are being 'rolled out' from east to west, Dublin is gradually extending its market capture (commuter destination and consumer spending) and dominance westwards beyond the GDA and into the 'Periphery' along the newly developing motorway corridors as illustrated in Figure6b. This shows the Average Annual Daily Traffic counts, represented by line thickness, with Dublin at the hub of the national radial road network. Thus it appears that the development of improved transportation and communication linkages between Dublin and the regions is being developed in a manner that ensures a competitive advantage to the Dublin 'transport hub' above all other NSS Gateways and Hubs and highlighted, for example, by a NRA press release "Dublin Moves Closer to Cork and Limerick" following the completion of a section of motorway(NRA, 2004).
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 1 Figure 1. Core and Periphery (By County): Disposable Income Distribution (a); Disposable Income Density (€ per sq km) (b); Population Density Rates (c); Population Growth Rates (d).
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  Figure 4. National Primary Road Network by Annual Average Daily Traffic (AADT) Count & NSS Locations (a); Transport 21 National Roads Plan (b).
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 6 Figure 6. Dublin 'Transport Hub' and Inter Urban Transportation Costs (a); Dublin's Captured Markets represented by AADT (b).
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