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Abstract

Following publication of the National Planning Framework, over the past decade, Irish urban design and
planning policy has increasingly embraced the language and strategies of compact growth. This shift has
occurred within the context of a much longer history of national spatial planning, in which the objective of
“balanced” regional development has persisted despite changing ideas about the spatial form that balance
should take. This article argues that the National Planning Framework represents a multi-scalar reorientation
in Irish planning policy, promoting regional concentration with settlement-scale compaction, in contrast to
previous strategies of decentralised sprawl. Yet little attention has been given to whether these objectives
are mutually consistent, or to how they are shaping actual patterns of development. To address this gap, the
article evaluates recent population and housing outcomes against stated policy targets and maps urban
expansion across Ireland’s three regions. It asks what spatial forms are emerging, whether planning
objectives are being met, and whether these outcomes align with Ireland’s compact growth ambitions.

Keywords
compact growth; regional development; spatial policy; urban expansion

1. Introduction

Since the mid-20th century, the Irish state has pursued a policy of “balanced” regional development. This
objective has been pursued through government Acts, agencies, committees, and reports that have sought to
control or mitigate the growth of the Dublin region in favour of less concentrated development at the national
scale (Walker, 1987). National spatial plans have had the role of recommending a future physical pattern of
settlement concentration and distribution that might best deliver on these ambitions.
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The National Planning Framework (NPF), first published in 2018, is the most recent iteration. Since its adoption,
national planning policy in Ireland has increasingly embraced the language and strategies of compact growth
(Department of Housing, Local Government and Heritage, 2024; Department of Housing, Planning and Local
Government, 2018; Government of Ireland, 2024).

The NPF combines two related but distinct spatial objectives. At the regional scale, it seeks to concentrate
population and employment growth towards select centres. At the settlement scale, it seeks more compact,
contained forms of urban expansion.

Prior research has examined the NPF in relation to its historical significance, statutory framework,
governance arrangements, and wider policy context (Kayanan et al., 2025; Lennon et al., 2018; Russell &
Williams, 2021; Walsh, 2019; Williams & Nedovi¢-Budié¢, 2023). Few have evaluated the plan’s objectives
within an explicitly spatial framework (with the exception of Cahill, 2025; McCafferty, 2019). Consequently,
there is limited evidence as to whether the strategy’s goals are internally consistent, in terms of their
projected impacts, or externally feasible, given the structure of the existing Irish urban system.

This article addresses the issue by asking: To what extent is the NPF delivering its objectives of “balanced”
growth through concentrated regional development and compact settlement form?

To answer this question, the study undertakes a conformance-based ex post evaluation of the NPF's core
spatial objectives—the first to systematically do so—and presents a unique multi-scalar conceptual framework
for this purpose.

The article makes a key methodological contribution in proposing a simplified, accessible measure of
settlement-scale compactness that can identify whether new development is increasing density and
reducing fragmentation, or contributing to more dispersed urban form.

Results demonstrate that policy conformance at the national level can obscure substantial variation across
regional and settlement scales. They also show how “balanced” growth targets can undermine compact
settlement objectives in cases where the existing urban system is unable to accommodate allocated
benchmarks.

The article proceeds as follows. Section 2 situates compact growth within international and Irish spatial
planning debates, and introduces a multi-scalar spatial framework that provides the conceptual basis for the
research question. Section 3 evaluates recent population and housing outcomes against relevant National
Policy Objectives (NPOs). Section 4 develops and applies a method for assessing settlement-scale
compactness. Section 5 discusses the implications of the findings for Irish spatial policy and for the
evaluation of compact growth objectives more broadly.

2. Policy Context
2.1. International Adoption of the Compact City

The compact city is typically described as a spatially contained or contiguous urban settlement comprising mid-
to high-density built form, a diverse mix of land uses within close proximity to residential units, and extensive
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public transport provision (OECD, 2012; Thomas & Cousins, 1996). This definition is occasionally extended to
specify morphological features such as building/plot structure and street network connectivity (Ahlfeldt et al.,
2018; Neuman, 2005).

A primary justification for the promotion of compact city principles is the potential to reduce
human-induced carbon emissions due to an associated adoption of less energy-intensive activity patterns
(Frey, 1999). This conclusion is based on a number of interrelated impacts, drawing a link between
settlement form and inhabitants’ actions. In short, urban containment is intended to encourage proximity,
while protecting undeveloped lands; density supports the provision of public transport and a diversity of
services—and vice versa. Together, these properties are expected to result in the preservation of rural areas,
improved accessibility, a decrease in the average number and length of journeys, and a reduction in
greenhouse gas emissions per km travelled (Ahlfeldt et al., 2018; Burton, 2002; Frey, 1999; Jabareen, 2006;
Thomas & Cousins, 1996).

Historically, claims to such impacts have been perceived to lack empirical research (Breheny, 1996; Jenks et al.,
1996), yet this has not prevented the compact city from becoming embedded in spatial policy internationally
in recent decades.

“

In the European context, the early promotion of the “traditional’ dense and mixed-use European city” (Frey
& Yaneske, 2007, p. 34) emerged as a formal design response to the Brundtland Report (Brundtland, 1987)
via the publication of the Green Paper on the Urban Environment (Commission of the European Communities,
1990) by the European Commission. Concurrently, compact city principles have been translated into distinct
policies and practices at national level since the 1980s (de Roo, 2000; Ding et al., 2018), proliferating up to

the present day (Blttner et al., 2024; OECD, 2012).

Similarly, the compact city remains a core component of European spatial policy (Katuri¢, 2025), while it
continues to be promoted by a range of global organisations (Goddard et al., 2024; Yemeru et al., 2024).
Such that compact city policies are arguably established as the hegemonic model of sustainable urban form
(Haarstad et al., 2023).

2.2. The Compact City in Irish National Spatial Policy

Relative to this international policy context, Irish spatial planning has followed a similar, if specific, path
towards the adoption of compact city principles.

Recommendations for compact, mixed-use city centres, with access provided through improved public
transport links, stretch back to at least the 1980s (Bannon & Eustace, 1981).

A number of features common to the compact city have “enjoyed a central place in policy discourses on
sustainable urban development” in Irish spatial planning at national and regional scales since the 1990s
(Mclnerney & Walsh, 2009, p. 208). However, application has tended to emphasise a singular aspect—
urban containment (Department of Environment, Heritage and Local Government, 2009; Government of
Ireland, 2002).
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This remains the case within the current spatial policy framework, enacted following publication of the NPF
(Government of Ireland, 2018). An understanding recently codified, with compact growth now defined in Irish
planning law as any form of development located within an existing settlement boundary (Government of
Ireland, 2024).

Significantly, while the NPF was not the first Irish spatial policy document to reference compact city ideas, it
has reframed the question of settlement-scale growth from local development planning to a national objective
(Williams & Nedovi¢-Budié¢, 2023).

Within this reframing, compact growth is presented as an antidote to more de-concentrated forms of urban
expansion (Department of Housing, Local Government and Heritage, 2024; Department of Housing, Planning
and Local Government, 2018). A response to Ireland’s well-documented association with sprawl, particularly
during the 1990s and 2000s (OECD, 2018; Siedentop & Fina, 2012).

In large part, the suburbanisation of recent decades has been associated with the expansion of Dublin and
its surrounding hinterlands (for example, see McDonald, 2006; O'Brien, 2007). As such, strategies to contain
sprawl are implicitly linked to a longer-term national objective concerning “balanced” regional development.
In this context, compact city principles within Irish planning can be interpreted in terms of debates regarding
the optimum spatial pattern to support more equitable growth at the inter-regional level.

2.3. The Origins and Implementation of “Balanced” Growth

From the 19th century onwards, an increasing concentration of population to the east of the country has
occurred, largely driven by growth in the capital and its hinterlands (Brady Shipman Martin, 2000; Hayes, 2025).
The extent of this movement has historically raised concerns regarding rural depopulation and an “unbalanced
increase” in urban settlements, particularly Dublin (Newman, 1967, p. 13).

Strategies to underpin more even regional growth have oscillated between “centralist” and “dispersionist”
camps (O’'Neill, 1973). The centralist approach is evident in national spatial plans, wherein a select number of
larger settlements are identified in which to concentrate growth.

For example, the country’s first national-scale spatial policy, Regional Studies in Ireland (Colin Buchanan &
Partners, 1968), incorporated a “growth pole” paradigm; widely adopted by international planning practice at
that time (King & Golledge, 1978). The plan identified centres with the objective of strengthening regional
urbanism and offering improved opportunities to the surrounding hinterland (Turpin, 1967). The report
proposed a five-level grouping of towns—in addition to the cities of Dublin, Cork, and Limerick—based on
their development potential.

Similarly, Ireland’s second national-scale plan—the National Spatial Strategy—proposed a settlement hierarchy
of Gateways and Hubs, defined according to population size and service provision. This included five “Existing
Gateways” (equivalent to the five cities), eleven “New Gateways,” and five “Hubs” (Government of Ireland,
2002). The approach was influenced by contemporary European spatial policy concerns related to regional
clusters and polycentricity (Doyle, 2025).
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Both national-scale spatial plans were commissioned or published by the state, yet neither was issued on a
statutory basis. Consequently, their realisation was limited, and even undermined by subsequent government
policy that prioritised regional dispersion (MacFeely et al., 2011; Walsh, 2019).

This dispersionist approach was pursued through more sectoral and employment-focused policies,
distributing potential growth over a much wider area to include small and medium-sized settlements (for
examples, see: Department of Economic Planning and Development, 1979; Houses of the Oireachtas, 1999;
Industrial Development Authority, 1972).

Viewed in this light, the National Planning Framework may be understood as the most recent iteration of the
centralist approach. Just like its predecessors, the NPF adopts the strategic goal of “balanced” development,
seeking to achieve this by focusing growth within the nation’s five cities, alongside the identification of five
Regional Growth Centres (Figure 1).

If centralist and dispersionist policies are viewed as a continuum (O’Farrell, 1974), the NPF is the most
“centralised” of Ireland’s three national spatial strategies in that it designates a total of 10 settlements for
growth. This is compared to 34 (Colin Buchanan & Partners, 1968) and 21 (Government of lIreland,
2002), respectively.

2.4. A Spatial Framework for Interpreting Planning Policy

The preceding discussion has identified the primary spatial scales and patterns that have emerged as the
preserve of national-level planning policy in Ireland.

These two dimensions provide the basis for the spatial framework used in this article (Figure 2). Regional
centralisation and settlement compaction together describe the model of compact, concentrated growth
now promoted by the NPF. Regional dispersion and settlement sprawl describe the “deconcentrated and
decentralised urbanisation” of past policy and practices (McCafferty, 2019, p. 82).

This framework thereby situates the NPF within the wider history of Irish planning policy while also providing
a basis for evaluating its contemporary objectives. It emphasises the multi-scalar nature of the NPF and the
degree of change required to deliver the strategy’s spatial ambitions.

Since evaluation requires attention to both dimensions simultaneously, this article asks: To what extent is the
NPF delivering its objectives of “balanced” growth through concentrated regional development and compact
settlement form?
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Figure 2. Multi-scalar spatial framework diagram, illustrating growth patterns according to regional-scale
centralisation/dispersion and settlement-scale compactness/sprawl. Note: Darker tones represent higher
densities.

3. Plan Evaluation

3.1. Method Overview
To answer this question, the article follows a conformance-based approach to ex post plan evaluation.

Planning evaluation, in general terms, involves “the systematic assessment of plans, planning processes, and
outcomes compared with explicit standards or indicators” (Laurian et al., 2010, p. 741). Ex post evaluation is
focused on plans after implementation and seeks “to determine whether the plan achieved its stated goals and
objectives” (Guyadeen & Seasons, 2018, p. 101). One approach to ex post evaluation is conformance-based
assessment, which focuses on the alignment between a plan and subsequent physical development patterns
(Laurian et al., 2004; Mastop & Faludi, 1997).

Conformance-based evaluation is deemed particularly appropriate for morphologically related research (Talen,
1997), providing information that can be reviewed for the purposes of amending policy (Shahab et al., 2019).

The method undertaken in this article involves two parts. First, the three NPOs concerned with “balanced”
growth, regional centralisation, and compact settlement form are identified. These are analysed using recent
population and housing data to confirm the level of conformance achieved. Second, where policy metrics
are unable to measure intended outcomes (i.e., compact growth), a new method for quantifying changes in
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urban compactness/sprawl at the settlement scale is proposed. The results of this analysis are discussed in
the final section.

3.2. Data
3.2.1. Population Data

Population data are sourced from the Central Statistics Office (CSO) and based on national census results.
Total population figures have been collected at the sub-regional (NUTS3) level and aggregated at the regional
(NUTS2) scale (CSO, 2022a, 2023b). Urban population figures have been collected for individual settlements
and aggregated at the regional (NUTS2) scale (CSO, 2022b, 2023c).

3.2.2. Urban Area Data

In Ireland, the CSO classifies all settlements with a population equal to or greater than 1,500 as “urban.” This
definition is adopted for the purposes of this article.

The study adopts the 2016 CSO definition of an “urban area,” involving a minimum cluster of 50 occupied
dwellings, with a maximum distance of 100 m to the nearest building, and evidence of an urban centre (in terms
of service provision; CSO, 2017).

The standardised CSO method of boundary delineation in 2016 involved the extension of existing “urban
areas” where an occupied dwelling lay within a 100 m proximity threshold (CSO, 2012). Although the CSO
approach to boundary delineation changed in 2022, population data from 2022 have been made available
for the 2016 boundaries. For consistency, the 2016 settlement boundaries are the version referenced in
this article.

3.2.3. Housing Data

The assessment of dwelling completions, 2016-2024 (Section 3.4.2.3), refers to CSO tables NDAO2 (dwelling
completions by type per county) and NDA12 (dwelling completions by type per settlement).

For the settlement compactness analysis (Section 4), Geodirectory’s GeoBuilding Intel dataset is used
(GeoDirectory, 2025). This provides geolocated point data for each individual address in the country with
key variables including unit and building use (commercial or residential) and year of construction. This
information was overlaid with NUTS2 regional boundaries (https://data.gov.ie/dataset/nuts2-boundaries-
ungeneralised-national-statistical-boundaries-2015) and CSO settlement boundaries (per the 2016
census), provided by Tailte Eireann and available for download (https://data.gov.ie/dataset/settlements-
ungeneralised-national-statistical-boundaries-2015).

3.3. The NPF

The NPF sits at the highest level of Ireland’s hierarchically structured plan framework (Office of the Planning
Regulator, 2022). Notably, the NPF is the first national spatial plan to be issued on a statutory basis,
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underpinned by legislation (from 2010) that requires local development plans to align with national and
regional strategies (Russell & Williams, 2021). This places it in a relatively unique position, historically, to
deliver a coordinated, multi-scalar planning strategy.

The NPF sets out National Strategic Outcomes (NSOs) and associated investment priorities until 2040. These
goals are outlined in terms of NPOs, of which there were 75 in 2018. This article will focus on those NPOs
concerned with “balanced” regional development (NPO 1); the centralised distribution of population (NPO 2a);
and compact settlement-scale growth (NPO 3).

These NPOs are significant in introducing performance-based metrics to Irish national spatial planning, utilising
multi-scalar indicators across two key areas: population targets and housing location benchmarks.

3.4. Review of NPOs
3.4.1. Description of Measures and Goals
3.4.1.1. NPO 1: Regional Population Targets

NPO 1a requires that population and employment growth in the Eastern and Midland Region will be equal to
growth in the Southern Region and Northern and Western Region combined. NPO 1b sets out projected
future population figures for each region, while NPO 1c provides the same detail for employment.

3.4.1.2. NPO 2a: City Population Targets

NPO 2a states that 50% of national population and employment growth must be situated within the five
cities of Dublin, Cork, Limerick, Galway, and Waterford. The NPF provides the exact population ranges per
city in section 2.6 (Government of Ireland, 2018, p. 29).

3.4.1.3. NPO 3: Housing Benchmarks

NPO 3a requires that 40% of all new dwellings nationally be located within the built-up area of existing
settlements. NPO 3b requires that 50% of new dwellings allocated to the five cities must be within their
existing built-up area. NPO 3c requires that, for all other categories of settlement, 30% of new dwellings
must be located within their existing built-up area.

The link between population targets and housing location benchmarks is interpreted to mean that 25% of new
dwellings nationally must be developed within the five cities, and 15% of new dwellings nationally must be
developed in other settlements (Government of Ireland, 2018, p. 176).

3.4.2. Policy Evaluation
3.4.2.1. NPO 1: Regional Population Targets

In applying a 50/50 split to future regional population growth, the goal of NPO 1 reflects the long-term spatial
planning ambition of ensuring “balanced” development. Given the current distribution of population across
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the three regions, if achieved, the policy would result in the maintenance of the status quo, with regional
shares of national population unchanged.

Regarding recent performance, for the 2016-2022 period, growth in the Eastern and Midland Region was
54.7% of the national total. This was in line with multiple population projection studies, predicting that the
Eastern and Midland Region will account for between 55.6% (Bergin & Garcia-Rodriguez, 2020) and 58.5%
(Morgenroth, 2018) of total population growth to 2040. These projections mirror growth rates over recent
20-year cycles as well; between 2002 and 2022, the Eastern and Midland Region accounted for 55% of
national population increase; between 1981 and 2002, it was 56.25%.

Population targets for each region also contrast significantly in relation to their respective urban systems.
Removing city populations and targets from the analysis, the NPF proposes population growth equivalent
to 59.1%-66.5% of the 2016 urban population for the Northern and Western Region, 34.1%-36.3% in the
Southern Region, and 34.8%-35.5% in the Eastern and Midland Region.

The greater figure ascribed to the Northern and Western Region can be linked to differences in the urban
system of each region (Table 1), where significant contrasts in settlement size and density combine with

distinct patterns of concentration and dispersal (Figure 3).

Table 1. Regional-scale review of the Irish urban system by settlement size, 2016.

Region Settlement type
o o\ o\
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- 13Y — N 13Y — 7o) - 7

Settlement count
Eastern and Midland 1 0 0 0 12 11 17 38 152
Southern 0 1 0 2 5 8 15 45 312
Northern and Western 0 0 0 1 0 5 8 31 182
Average population density of settlements (persons/km?)
Eastern and Midland 3,677 - — - 2,704 2441 2920 1595 1,028
Southern — 1,197 — 1,349 1,545 1,928 1,572 1,093 991
Northern and Western — — - 1,475 — 1,495 1,030 999 747
Percentage of settlement population

Eastern and Midland 59.1% — - — 16.8% 7.4% 6.7% 5.3% 4.6%
Southern — 21.7% — 154% 12.5% 11.1% 114% 12.3% 15.7%
Northern and Western — — — 21.1% — 18.9% 13.9% 20.8% 25.4%

Notes: Settlement data are provided for three properties—the number of each settlement type within a region, the average
population density of each settlement type, and the percentage of population distributed by settlement type relative to
the total settlement population; settlement classes follow the size category structure found in prior research (McCafferty,
2019) and policy (Department of Housing, Local Government and Heritage, 2024).
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Figure 3. Map of population density for all urban settlements, 2016. Note: Area of circles represents settlement
population size.

This suggests a spatial policy objective that has failed to acknowledge existing differences across regional
urban systems. A likely consequence is that the majority of growth allocated to the Northern and Western
Region will occur in peripheral or rural locations, thereby undermining compact growth.
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This outcome is reinforced by the NPF’s settlement-scale housing targets (NPO 3), wherein lower urban
containment requirements are associated with smaller settlements (15% for towns versus 25% for cities).
Regions with more dispersed urban systems are therefore granted an allowance to disperse further, in
contrast with more concentrated regions.

3.4.2.2. NPO 2a: City Population Targets

Between 2016 and 2022, 32% of national population growth occurred within the built-up area of the five
cities, falling substantially short of the 50% target set out by NPO 2a. Growth in Dublin accounted for 71.2%
of all city increases, which is reflective of its starting share of 72.9% of total city population and
demonstrates little change in development between the capital and the second-tier cities.

In comparison to the five cities, 45.5% of national population growth took place in towns (1,500-50,000 in
size) and 22.4% in non-urban areas during the 2016-2022 period, illustrating the continuation of population
trends since the 1960s (McCafferty, 2019).

At an individual settlement level, the most ambitious population growth targets set out by the NPF are for the
cities of Cork, Limerick, Galway, and Waterford, equalling a 50%-60% increase to 2040 or “two-and-a-half
times the long-term historical growth rate of these centres combined” (McCafferty, 2019, p. 86). If 2016-2022
growth rates were to continue, only Dublin, Limerick, and Waterford would be on track to attain their allocated
population increases.

3.4.2.3. NPO 3: Housing Benchmarks

Between 2016 and 2024, the percentage of dwellings built within existing settlements has averaged 75.5%
nationally. The result is that the target set by NPO 3a has been easily met. However, it should be noted that
these figures are for all settlements, regardless of size (i.e., both “urban” and “rural” classified settlements
are included).

For all urban settlements, between 2016 and 2024, 69.7% of dwellings were completed within existing
built-up footprints. For all settlements with a population of 5,000 or greater, this figure was 62.24%.

The national benchmark also obscures significant regional differences, with these disparities widening as
settlement size increases (Table 2).

Table 2. Regional differences for dwelling completions within built-up footprints, 2016-2024.

Region All settlements Urban settlements Settlements >5,000
Eastern and Midland 85.9% 82.6% 73.6%
Southern 65% 55.1% 46.8%
Northern and Western 45.7% 36% 24.4%

This suggests that national-level benchmarks are ineffective at promoting settlement-scale compactness, with
the Eastern and Midland Region achieving double the target figure, and the Northern and Western Region four
percentage points below for urban settlements.
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Similarly, while NPO 3b has been achieved—in that 36.8% of national dwelling completions occurred within
existing city boundaries between 2016 and 2024—the Southern Region and Northern and Western Region
failed to meet the benchmark. For the Eastern and Midland Region, 48% of dwelling completions were located
within the Dublin built-up footprint. In the Southern Region, 23.4% took place across Cork, Limerick, and
Waterford cities. In the Northern and Western Region, 9.3% of dwellings were built in Galway city. These
results illustrate that regional-scale concentration has yet to materialise beyond the east of the country.

The difference in dwelling location figures between Dublin and the second-tier cities may be linked to
apartment construction. Dublin accounted for 77% of all apartment construction nationally between 2016
and 2025. In comparison, approximately 6% of all apartment construction took place within the remaining
four cities over the same period.

This may also relate to the dwelling location figures for other settlements (NPO 3c), which were more evenly
spread (Table 3), due perhaps to less deviation in the size and density of dwelling type across Ireland’s towns.
While the target was reached—with 38.1% of dwellings completed within the built-up footprint of non-city
settlements between 2016 and 2024—the difference in performance when limited to “urban” settlements
suggests substantial development is taking place in small “non-urban” settlements in the Southern Region and
Northern and Western Region. This points to a further undermining of regional centralisation objectives.

Table 3. Regional differences for dwelling completions within non-city built-up footprints, 2016-2024.

Region Non-city settlements Non-city urban settlements
Eastern and Midland 37.9% 34.6%
Southern 41.7% 31.8%
Northern and Western 36.3% 26.6%

4. Assessing Settlement Compactness
4.1. The Need for Better Compact Growth Indicators

The preceding analysis demonstrates that benchmarks aggregated at the national level or by settlement type
(as per NPO 3) are unable to document variations in growth trends for individual urban areas.

Limitations to this approach have been noted previously; in the 1990s, the UK published similar targets for
compact settlement growth based on a percentage of new housing located on brownfield sites (Brown et al.,
1998). This metric has been criticised for failing to quantify the compactness of new development, as well
as being unable to describe the impact of development trends on changes to aggregate compactness at the
individual settlement level (Burton, 2002).

To better record and investigate settlement-scale growth trends, this article proposes a new method of
measurement. In doing so, it responds to recent government proposals to establish new approaches to
monitoring compactness (NPO 106; Government of Ireland, 2025).
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4.2. Indicator Requirements

The method survey focused on settlement-level indicators of urban containment relevant to NPO 3, in line
with the interpretation of compact urban development in Irish spatial policy.

Previous reviews suggest two primary dimensions of morphological compactness/sprawl common across the
literature: density and fragmentation/contiguity (European Environment Agency & Swiss Federal Office for
the Environment, 2016; Galster et al., 2001; Jabareen, 2006). (Note that the terminology used varies across
studies, though principles are similar.)

While a certain degree of agreement is evident regarding the categories of measurement, less clear are the
precise metrics that ought to be adopted. To guide the process of developing density and fragmentation
indicators, established suitability criteria for urban sprawl/compactness indicators were followed.

These include requirements that metrics be intuitively understandable; mathematically simple; modest in their
information demands (Jaeger et al., 2010); relevant to policy; analytically sound; and based on retrievable data
(OECD, 2012).

4.3. Method

The method of measuring settlement compactness comprises two indicators: “unit density” and “cluster
density.” Measurement was restricted to the unit of residential dwellings per hectare (dph) due to its
integration in Irish spatial policy as a primary descriptor of compact growth. The period of evaluation was
2020-2025 to allow for a natural delay in the potential impact of the NPF since 2018.

Values for each indicator were calculated for all urban areas as identified in the 2016 census, equating to
200 settlements. Variables were calculated for the pre-2020 and 2020-2025 periods. Values were compared
between both datasets. Degrees of difference were used to identify the extent to which a settlement had
become more or less compact during this time. These data are available to view as Supplementary Material.

4.3.1. Compactness Indicators

“Unit density” measures the aggregate number of dwellings for all clusters within a settlement boundary
relative to the total area of all clusters. It acknowledges that infill development will increase the overall unit
count with little or no increase in cluster area. Peripheral expansion will increase unit count alongside a
greater increase in cluster area. Leap-frog development will increase unit count but will result in the greatest
relative increase in cluster area.

At the settlement scale, the aggregation of unit density alone can conflate differing development scenarios.
A leap-frog development with high unit density could result in a similar value to an infill scheme with an
associated lower number of units.
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To account for this, the “cluster density” metric measures the number of residential clusters per square km
within a settlement boundary. This indicator has some precedent within the literature (OECD, 2018;
Schneider & Woodcock, 2008). It assumes that an increase in the number of clusters points to a more
fragmented settlement form, while a decrease demonstrates compaction as existing clusters combine due to
infill development.

4.3.2. Cluster and Boundary Definitions

The method for defining clusters and settlement boundaries is adapted from the CSQO's current “built-up area”
approach to delineation (CSO, 2023a) and amended for the purposes of this study.

Clusters were defined as residential units within 65 m of each other. The minimum cluster size was one unit
(i.e., a single one-off house). Clusters within a shared settlement boundary were joined. A new settlement
boundary was established by setting a 500 m buffer around each grouping of settlement clusters. Any
additional clusters within this area were added to the settlement for evaluation (Figure 4). The new
boundary was intended to ensure that non-contiguous development was included in the compactness
metrics (Figure 5).
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Figure 4. Diagram illustrating the method used for defining clusters and settlement boundaries.
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Figure 5. Examples of settlement clusters generated by the compactness assessment method (darker areas
represent development pre-2020): (a) Portarlington, a mid-sized town (5,000-9,999) in the Eastern and
Midland Region that has exhibited little change in unit density (+0.45 dph) alongside greater fragmentation
(0.47 clusters/km?); (b) Rathdrum, a small settlement (1,500-1,999) approx. 45 km south of Dublin city
centre that has registered a significant unit density increase (+2.5 dph) alongside further concentration

(=1.13 clusters/km?).
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4.4. Limitations

The proposed method is limited to the measurement of residential units to conform with existing targets and
definitions in Irish spatial policy. However, for a more complete picture of morphological compactness, the
method could be extended to all building types, depending on available data.

The focus on residential units may also impact results. It is likely, for example, that more significant growth in
dwelling construction will be evident in commuter towns within proximity to major centres. That said, while
that may bias aggregate figures for individual settlements, it should not determine the degree to which
development expresses density or fragmentation characteristics.

For consistency, proximity thresholds are adopted from the CSO “built-up area” methodology of settlement
boundary delineation. Different proximity thresholds may, however, provide different results, but are unlikely
to influence overall trends.

Finally, it should be emphasised that the method is unable to describe specific patterns of urban expansion
but can point to aggregate settlement-scale trends only.

4.5. Results

The greatest increase in unit densities was found in Dublin and the surrounding area. Evidence of this
phenomenon is also present in the commuter towns of Cork, to a lesser extent. Much weaker unit density
increases took place outside of Dublin and surrounding counties, generally beyond a certain distance from
established urban centres. This finding aligns with prior studies on the population growth rates of Irish
towns in proximity to larger centres, with adjacency to Dublin being particularly impactful (Cawley, 1991;
Lutz, 2001; McCafferty, 2019; Quinn, 1971; Williams & Shiels, 2000). In many cases, it is the densest
settlements that are showing the highest rates of unit densification (Figure 6).

Ten settlements showed reduced unit densities: four in the Eastern and Midland Region, five in the Southern
Region, and one in the Northern and Western Region. Eight of the 10 towns had populations below 5,000,
pointing to size as a factor—there being a lower bar for aggregate unit densities to be negatively altered at
this smaller scale.

Fifty-four settlements (27% of the total) show signs of fragmentation: 22 in the Southern Region, 18 in the
Northern and Western Region, and 14 in the Eastern and Midland Region (Figure 7). Most towns had a
population under 10,000. The distribution of fragmenting settlements does not display a shared locational
pattern. Evidence of the highest rates of infill/defragmentation is in settlements adjacent to cities
(particularly Dublin, Cork, and Limerick).

Notably, although Waterford recorded the highest percentage population growth of the five cities between
2016 and 2022, it also exhibited negligible alteration in cluster concentration (—0.07 clusters/km?) and unit
density (+0.23 dph).
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Figure 6. Difference in residential unit density for all urban settlements, 2020-2025. Note: Area of circles
represents settlement population size.
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Figure 7. Difference in cluster density for all urban settlements, 2020-2025. Notes: Area of circles represents
settlement population size; positive values equate to greater levels of fragmentation.

Lack of significant unit densification or cluster concentration in the Northern and Western Region
demonstrates that current dwelling completion location targets, as per NPO 3, can be achieved with little
change to the actual residential compactness of existing settlements.
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In the Southern Region (with the exception of Carlow town) and Northern and Western Region, settlement
fragmentation is accompanied by lower unit densities, implying the spread of one-off housing in the immediate
urban periphery (Figure 8).
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Figure 8. Plot of 200 urban settlements, measuring changes in residential unit density and cluster density,
2020-2025. The majority of settlements display levels of unit densification between 0.0 and 1.0 dph and
cluster concentration between —0.5 and 0.0. Location of settlements is shown to have an impact on unit
density levels, with all of the 15 settlements above 1.5 dph in the Eastern and Midland Region. Size is shown
to be more significant in relation to cluster density, with just five (of 46) settlements in the 10,000+ category
displaying evidence of fragmentation.

In general, the results show that compact growth—both densification and concentration—at the
settlement-scale has occurred for the majority (66%) of urban areas in Ireland between 2020 and 2025.
Individual performance is shaped by settlement size (Table 4), the relevant regional settlement hierarchy
(Table 5), and position within the urban system.
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Table 4. Compact growth indicators, performance by settlement type.

Settlement type No. Median unit Median cluster % compact % high compact
density density growth growth
1,000,000+ 1 1.99 -0.07 100% 0%
200,000+ 1 0.65 -0.08 100% 0%
50,000-99,999 3 0.49 -0.06 100% 0%
20,000-49,999 17 0.61 -0.17 82% 47.1%
10,000-19,999 24 0.47 -0.18 88% 50.0%
5,000-9,999 40 0.45 -0.16 70% 37.5%
1,500-4,999 114 0.27 -0.04 57% 21.2%

Notes: “% compact growth” denotes combined increase in unit density and decrease in fragmentation; “% high compact
growth” denotes settlements where both compact growth indicators are above the national median.

Table 5. Compact growth indicators, performance by region.

Region No. Median unit Median cluster % compact % high compact
density density growth growth
Eastern and Midland 79 0.69 -0.17 73.1% 44.9%
Southern 76 0.34 -0.10 67.1% 23.7%
Northern and Western 45 0.23 0.00 53.3% 13.3%
National 200 0.39 -0.10 66.3% 29.6%

Notes: “% compact growth” denotes combined increase in unit density and decrease in fragmentation; “% high compact
growth” denotes settlements where both compact growth indicators are above the national median.

5. Conclusion

In 2025, the first revision to the NPF was published. Despite recommendations to increase the housing
location benchmarks set by NPO 3 (Ruane et al., 2023), no changes were made. Nor was there any revision
to the population targets in NPO 2. However, as the findings of this article have shown, such national-scale
measures are ineffective policy instruments in the implementation of compact growth, regardless of
performance thresholds.

This study has demonstrated substantial differences in the percentage of new dwelling completions by region
and settlement size. The aggregation of these differences at the national level or across settlement categories
can overlook more localised disparities. Similarly, shared population targets for all five cities ignore significant
variations in historical and recent growth trends.

Given the data presented, it is clear that a lack of geographic specificity has resulted in national targets that are
unable to direct the location or extent of compact growth at scales where it might have meaningful impact—at
the settlement level. The results reveal that gaps remain between policy compliance and policy effectiveness.

This aligns with recent research regarding the inability of “one-size-fits-all” approaches in Irish planning policy
to acknowledge existing spatial diversity within the country’s urban system (Ji et al., 2026)—an issue unlikely
to be resolved in light of the continued centralisation of planning powers (Williams & Nedovi¢-Budi¢, 2023).
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A failure to recognise existing settlement patterns is also evident in the NPF’s regional population targets (NPO
1). This article has documented the inadequacy of the Northern and Western Region’s settlement structure
to accommodate its planned population growth. As a result, the majority of new development is taking place
outside of urban areas. This dispersed pattern is evident too in the number of towns displaying increased
fragmentation. It is reasonable to conclude that regional population targets—established for the purpose of
“balanced” growth—are undermining broader compact growth ambitions.

To address this, population distribution figures need to be calculated relative to the existing urban system
of each region. These should be assessed relative to existing urban populations, plus the number and size
of existing settlements that could accommodate future growth. In addition, differences in dwelling location
requirements according to settlement size (towns vs cities) should be removed.

This insight is of particular relevance to international debates on compact growth policies, with the Irish case
highlighting the potential disparity between concerns for regional equity and urban containment unless such
objectives are measured and managed across a multi-scalar framework that acknowledges the possible
direction imposed by existing spatial patterns.

Despite such policy gaps, compact growth is occurring in most settlements. The potential drivers behind
these findings remain open to speculation. Though beyond the scope of this study, it is suggested that
fragmentation levels could be primarily attributed to land zoning practices and settlement size, while unit
densification could be linked to regional housing markets and site-level design. Both aspects point to the
need for localised settlement-scale plans to direct growth towards more compact forms. Yet regional and
metropolitan planning structures remain weak in Ireland (OECD, 2023; Walsh, 2019), as they have
historically (Breathnach, 2013). This is despite the advantages demonstrated by more decentralised
governance at these scales in terms of improved compact growth outcomes and greater regional equity
(Ahrend et al., 2014; OECD, 2012).

Given the inadequacy of current measures, more direct metrics for compact growth are required (Cahill, 2025).
The research presented here is the first attempt to quantify the degree to which Irish settlements have become
more or less compact since the adoption of compact growth targets in national spatial policy.

Previous quantitative examinations of physical change in Irish urban development have focused on a single
settlement—typically Dublin (see: Hayes, 2021; Horner, 1990; Mclnerney & Walsh, 2009; Nedovi¢-Budic et al.,
2016; Van de Voorde et al., 2011). This is the first study to assess variation in the morphological properties of
Irish settlements across multiple regions.

To build on this morphological focus, further research is needed regarding the potential performance of
different settlements within the urban system as sustainable locations for future development. An analysis
of settlements, classified in terms of their compactness trends, alongside access to public transport, active
travel potential, and provision of services could assess whether the Irish interpretation of compactness is
producing the sustainability benefits promoted by national policymakers.
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