univers ltY of faculty of spatial sciences department of economic geography
gronlngen /

15-03-2024 | 1

Land-Use Patterns and Commuting in Cork

Name: Dr. Conor O’Driscoll E H E

Email: c.odriscoll@ruq.nl

Webpage: conor-o-driscoll.github.io

RSA Irish Section: Transportation Issues in Ireland

© Conor O’Driscoll, 2024.


mailto:c.odriscoll@rug.nl

W university of faculty of spatial sciences department of economic geography
O groningen / /

> OECD (2022) highlight how Ireland’s transport infrastructure and network design
IS Incompatible with goals to reduce car-use, as current arrangements have
created “attractiveness traps” for sustainable modes.

. Rising car-use, stagnating transit uptake, declining active travel ... since 1986

> Travel behaviour is known to be influenced by numerous characteristics, a
majority of which lie within policymakers remit:

1. Explicit Costs — the €€€ associated with particular modes;
2. Implicit Costs — variables like distance, convenience, and feasibility...


https://www.cso.ie/en/releasesandpublications/ep/p-cpp7/census2022profile7-employmentoccupationsandcommuting/commutingtowork/
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Literature and Theory

> Alonso’s monocentric model sets the scene as a region characterised by a
singular Central Business District surrounded by concentric rings of
decreasing density and land-use intensity.

. Populations disperse as distances from urban centres increase (increasing travel costs).

> Hagerstrand’s time-space geography emphasizes how temporal constraints
(as influenced by regional spatial structures) shape individual behaviours.

. Jacobs emphasized the role of urban planning in influencing the travel requirements, and
subseqguent behaviours, of individuals.

> Cervero and Kockelman, (1997) put forward the Three D’s as a framework
for assessing the relationship between land-use patterns and travel.
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The Core Idea (Ewing and Cervero, 2010)

> Town/Region A: > Town/Region B:

» High settlement densities and » Low settlement densities and
compact; spatially dispersed settlements;

* High levels of land-use mixing » High levels of land-use
and diversity; segregation;

* Multi-modal public transport » Uni-modal public transport
Infrastructure; Infrastructure;

= Comprehensive active transport » Scattered/Sparse active

network transport network
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Data

> 2022 Irish Census Small Area Population Statistics.
. Aggregated individual-level socio-demographic and travel behaviour data.

> 2018 Urban Atlas and 2022 OpenStreetMap
Land-Use Patterns, Transport Infrastructure, Public Transport nodes.

> Dependent Variable: % of individuals travelling by X mode
. Socio-Demographics: % of minorities; % of professional employees; % of single adults
. Travel-Specific: % of households with 0 cars; % of individuals who commute < 15 mins;
. Geography: relative entropy; transit connectivity; building density; local connectivity


https://www.cso.ie/en/census/census2022/census2022smallareapopulationstatistics/
https://land.copernicus.eu/en/products/urban-atlas/urban-atlas-2018
https://www.tandfonline.com/doi/full/10.1080/17445647.2023.2214165
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Zooming in: Spatial Data

> Transport Infrastructure:
. Transcount = the no. of access nodes present in each SA.

> Land-Use (The Three D’s):
. Building Density per SA.

k>2Pk] ln(Pk])
=D - 2 —hn

. Area Design = Mean distance from centroid to nearest 5 retail/leisure
amenities.

- Land-Use Diversity: E; =


https://gtfs.pro/en/ireland
https://www.sciencedirect.com/science/article/pii/S0264837723000819?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1361920997000096
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Methods

> Four Spatial Durbin Models which takes the following functional form:
Vi = 5W}/l + ,BX,i + )/WXl + €;

>y IS suspected to be influenced by neighbouring values of y and x (indirect
effects) as well as influenced by values of x in the same area (direct effects).

> Model is tested using three distinct spatial weight matrices (all row standardised):
1. Queen Contiguity (Benchmark)
2. Minimum Distance Thresholds (Qualitatively similar results)
5. Tobler/Gravity Weights (Partial Disagreement)
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Dependent Variable = % of Walkers ? Partla”y a“gn with (W)OLS
Variable Direct Impact Indirect Impact Total Impact results:

perc_minority -0.042** 0.139*** 0.096***
promanagertech perc  0.001 01197 020" . Lower levels of ownership
ingleadult 0.020 0.153*** 0.173%** . .
Aeac B associated with greater
uT5mins_perc 0.067%*** 0.118*** 0.185%** Ikn _
X_Ocars_perc 0.279%*** 0.203*** 0.422%** walkl g’
urban 0.001 -0.010 -0.009 2. Spillover effects appear more
suburban 0.002 -0.025%** -0.023*** powerful than direct effects.
entropy 0001 00487 00477 ;. Neighbours with high mixing
transcount 0.001 -0.001 -0.000 . . _

- . iInduce greater walking;
building_density -0.012 0.062 0.050 _
mean_dist logged 0.001 0.001 0.002 +. Other BE variables lose

significance
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u15mins_perc
X_Ocars_perc
urban
suburban
entropy

transcount
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Dependent Variable = % of cyclists

Direct Impact

-0.000
0.022%**
0.009
-0.010
0.014**
0.001
0.001
0.003
-0.007**
-0.022**
0.000

PLALAPLPLAPLL PP

Indirect Impact
-0.053***
0.048***
0.0771%**
-0.006
0.022**
0.005**
0.077%**
0.004
-0.001
0.064***
0.001

Total Impact
-0.053***
0.071***
0.0871***
-0.016***
0.036***
0.006***
0.012%**
0.007**
-0.001**
0.042%**
0.001
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> Disagree with (W)OLS results:

1. Greater building density
reduces cycling levels, but
being surrounded by higher
densities increases it (?);

2. Not living in rural areas is
helpful;

. Fewer cars per house
Induces more cycling.
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Dependent Variable = % of transit users

Variable
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ul5mins_perc
X_Ocars_perc
urban
suburban

entropy

nnnnnnnnnnnnnnnn
[ e e R

L L PP L PP L

Direct Impact Indirect Impact Total Impact

0.030**
0.004
0.054%**
-0.008
0.126%**
0.001
0.000
-0.002
-0.000
0.025
0.000

0.031
-0.016
-0.053%**
-0.097***
0.010
0.017%**
0.022%**
0.0371***
-0.001
0.127***
0.001

0.067***
-0.013
0.001
-0.105%**
0.136***
0.018***
0.022%**
0.028***
-0.000
0.146***
0.001
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> Partially align with (W)OLS
results:

1. Fewer cars = more transit
uSers,

2. Not living around rural areas
IS helpful;

. Living around areas with
high building densities and
land-use mixing is helpful.

.. Spillovers appear important
for influencing transit use.
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Dependent Variable = % of car commuters

Variable Direct Impact Indirect Impact Total Impact
perc_minority 02494 0,055 03074+ 1. Less cars per house and
promanagertech perc  -0.035 0268+ 0303+ shorter commutes = less
singleadult_perc -0.164* -0.300* 0464+ car-use,
u15mins_perc 0.068** 0.068** 0.135%** 2. Higher land-use mixing
X_Ocars_perc -0.274%** -0.367*** -0.641%+* and higher building
urban 0.028*** 0.060*** 0.088*** densities = less car-use;
suburban 0024 00287 0052 s Better connectivity = less
entropy -0.021** -0.071%** -0.092***
transcount -0.007*** -0.007** -0.002%** car-use
building_density -0.055* -0.310%** -0.255%**
mean _dist logged 0.002 0.002 0.003*
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Relevance To Policymakers

> Evidence persistently indicates that reducing the implicit costs of public and
active transport stimulates increased public and active transport use.

. Itis not necessarily about making cars more expensive to use, as this can have undesirable
distributional effects. It is more so about making other modes “better”.

> When people are not required to travel far, when people are able to live, work,
and avail of amenities locally, their travel options become more flexible,
something evidenced in aggregate behaviours.

> Strong spillover effects speak to the fact that travel behaviours depend on
more factors than simply, the residential environment (O'Driscoll et al., 2023b).
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Conclusion and Next Steps

> Origin-Destination Connections allow researchers to identify key travel corridors,
hubs, while also allowing for the identification of travel routes.
1. Do particular geographies, cohorts, or OD-clusters face different mode-specific costs?
2. The relationship between cost, distance, and mode use (Credit and O’Driscoll, X).

..... univerSitY Of / faculty of spatial sciences / department of economic geography

> Travel behaviours do not constitute a single decision. They change according to
life circumstances and external stimuli, providing unique opportunities to detangle
the web connecting socio-demographic and built environment variables.

1. The role of infrastructure development in stimulating behavioural change?
2. The role of changing landscape characteristics in stimulating behavioural change? (O’Driscoll, X)
s The role of changing life/work circumstances in stimulating behavioural change?
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