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Introduction & Motivation

Electric vehicles (EVs) are a cornerstone of Australia’s net-zero transition, yet access to
reliable and affordable public charging remains limited, especially for residents without
off-street parking. The Waverley, Woollahra and Randwick Councils have collaborated
with researchers at UNSW to create an evidence base on how public charging
infrastructure can equitably support this transition. The Eastern-Suburbs network,
Australia’s most concentrated public AC charging deployment, offers a unique testbed
for understanding usage diversity, spatial accessibility, and policy implications.

Project Overview

The project builds upon the Energy Consumers Australia (ECA) Influence Grant project,
focusing on three interlinked questions: where chargers are best located, how they are
best operated, and how networks should be financed. This study concentrates on the
first aspect through a detailed analysis of roughly 100,000 sessions collected between
2019 and 2025 across 35 locations (46 charging bays). The dataset originates from
Australia’s largest not-for-profit public charging network operated by the three Eastern
Suburbs councils, providing a unique opportunity for data-driven insights that serve the
public interest. It encompasses technical (energy, duration), economic (costs, revenue),
and behavioral (driver residence) dimensions, offering a rich source for both descriptive
and predictive modelling.

Methodology

Data were processed and visualised in Python, with exploratory analyses of session
patterns, power utilisation, and charger idle times. To quantify accessibility ', an
open-source routing module was developed using OSMnx 2, connecting population-
weighted postcode centroids across NSW to their nearest charging stations. This
framework enables scalable evaluation of spatial coverage, network redundancy, and
travel efficiency under different expansion scenarios.
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Key Findings

Temporal analysis revealed pronounced daytime peaks (8 am—2 pm) and weekend
surges in charger use, consistent with destination-based behaviour around beaches and
parks (Figure 1). This utilisation pattern also aligns well with grid and power system
preferences, as charging predominantly occurs during daylight hours when renewable

generation is abundant.
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Figure 1. Distribution of charging sessions across all stations by weekday and
hour.

Figure 2 highlight the diversity in power delivery: coastal hubs like Bondi and Maroubra
display higher average kW clusters, whereas inner-residential chargers operate at lower,

steadier loads.
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Figure 3. Daily parked time for top chargers overlaid with the average charging
fraction (‘Charging Time’ / (‘Charging Time’ + ‘Parked Time’ )).
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Discussion & Implications

Although these are the preliminary results, the findings underline that equitable EV
charging requires not only geographic accessibility but also operational optimisation. The
routing model will provide a scalable tool for planners to assess postcode-level charger
access and to prioritise sites balancing utilisation, convenience, and fairness. Integrating
smart-charging strategies could further mitigate idle time and network stress, while
supporting grid-friendly load profiles during low-carbon hours. The results inform future
modelling of cost-benefit trade-offs under different ownership and pricing regimes,
aligning with ECA’s goals of affordability and inclusivity.

Conclusion

The Eastern-Suburbs case demonstrates the value of municipal-university collaboration
in generating open, data-driven insights for public EV infrastructure. By combining
high-resolution utilisation data with spatial accessibility modelling in the future, the
project lays the groundwork for state-wide and national analyses of equitable EV
charging expansion. Future work will extend this framework to scenario modelling of
network design, tariff structures, and grid impacts, ensuring that Australia’s EV transition
remains both efficient and just.
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