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Abstract 

As urban mobility evolves, cities are under increasing pressure to address complex transport 
challenges, ranging from congestion and safety to equity, climate action, and multimodal 
integration. At the heart of these efforts lies the ability to collect, interpret, and act on high-
quality transport data. A critical mistake is to continue to approach data as a technical or 
operational task rather than a strategic enabler of long-term planning and policy. This paper 
advocates for a strategic, systems-thinking approach to urban transport data and innovation. 
It begins with a comprehensive review of traditional and modern data collection methods, 
including manual counts, pneumatic tubes, inductive loops, Bluetooth/Wi-Fi tracking, smart 
card data, GPS-based insights, ANPR, radar/Lidar, AI-powered video analytics, and 
connected vehicle data. The paper highlights their respective strengths, limitations, and ideal 
applications and emphasise that no single tool can meet all needs; rather, layered and 
multimodal ecosystems are required to generate actionable insights at scale. Drawing on a 
case study from Wellington City, the paper explores the transition to AI-powered video 
analytics as a real-time, multi-modal, and behaviour-sensitive transport network usage 
monitoring. The case reveals both the opportunities, such as improved multimodal visibility 
and proactive safety diagnostics and the operational and governance challenges that must 
be managed for successful implementation. To support cities in moving from 
experimentation to institutionalisation, guiding principles for strategic transport data 
ecosystems were presented: continuity, multimodality, interoperability, resilience, ethical 
governance, and system thinking. Key recommendations include ensuring continuity 
between legacy and new systems during transitions, embedding multimodality as a design 
requirement, adopting interoperable platforms and data standards, building ethical 
governance frameworks, and investing in organisational capabilities, from data governance 
and analytics to internal literacy and interdepartmental coordination. Smarter, safer, and 
more sustainable urban mobility depends on how well cities build and manage their transport 
data ecosystems, as well as the technologies they choose. 
 
Keywords: Transport data, system thinking, intelligent transport, transport strategy, Urban 
mobility 
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1 Introduction 
Urban mobility is constantly changing, driven by lifestyle changes, sustainability goals, and 
technological advancements. Consequently, transport planners are increasingly tasked not 
only with addressing traditional concerns such as traffic congestion and road safety but also 
with responding to new priorities including equitable access, climate change mitigation, and 
the promotion of active and low-emission travel modes. To meet these changing demands, 
cities must move beyond traditional and narrowly scoped data collection methods and 
embrace technologies capable of delivering continuous, multimodal, and actionable insights. 
Legacy tools such as manual counts, pneumatic tubes, inductive loop detectors, SCATS 
(Sydney Coordinated Adaptive Traffic System), and basic CCTV systems have played a 
foundational role in shaping transport planning. However, these systems are often limited in 
scope and primarily designed to monitor motor vehicles and leave significant gaps in 
understanding the behaviour of pedestrians, cyclists, and emerging micro-mobility users such 
as e-scooter riders. 
The emergence of advanced technologies, including AI-powered video analytics, mobile-
based sensing, and connected vehicle data presents new opportunities to transform how cities 
observe and manage transport systems. Yet the effectiveness and long-term performance of 
these tools must be critically assessed. Without a strategic and coordinated approach, cities 
risk fragmented deployments that produce inconsistent data, miss important trends, or fail to 
scale beyond pilot stages. The key question is not whether to adopt new technologies, but 
how to do so strategically ensuring that benefits are realised while the strengths of legacy 
methods are not lost. 
Although transport data plays a foundational role in addressing complex urban challenges by 
informing insights, it is still often treated as a purely technical function. Transport data need to 
be treated as a strategic asset that informs long-term planning, policy, and investment rather 
than only focusing on short-term metrics and isolated analyses. 
This practice paper advocates for a strategic approach to transport data and innovation. It 
begins by examining the evolution of data collection methods and their respective strengths 
and weaknesses. It then explores the strategic functions of transport data and introduces key 
principles for building resilient and integrated data ecosystems. A case insight from Wellington 
City is used to demonstrate how these principles can be applied in practice. The paper 
concludes with recommendations for strengthening organisational capabilities to support long-
term, insight-led transport planning and management. 
 

2 Background; Overview of Urban Mobility Data Collection 
Methods 

Urban mobility data should be accessible and compatible, comprehensive and multi-modal, 
continuous, accurate, reliable, cost and resource efficient, timely, and ethically collected. 
Effective urban mobility management requires robust and reliable data across all modes of 
transport. Over the years, cities have developed a variety of tools and technologies to 
monitor, measure, and understand transport network usage. These range from well-
established, low-tech solutions to emerging, AI-driven platforms. 

2.1 Traditional methods 
Manual Counts remain one of the most traditional and widely used methods for collecting 
transport data, particularly for monitoring pedestrians and cyclists at strategic locations such 
as key intersections and near transport hubs. Typically conducted using field staff or 
temporary cameras, manual counts are used to capture volumes and sometimes behaviours 
(e.g., crossing compliance, helmet use) over short observation periods. Despite their utility, 
manual counts are inherently limited. They are resource-intensive and expensive to scale, 
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especially when aiming for comprehensive coverage across multiple sites or time periods. 
The accuracy and consistency of data can vary due to observer fatigue, subjective 
interpretation, or environmental interference. Most critically, they offer only a static snapshot 
of activity, typically collected during short peak windows (e.g., 7–9 am, 4–6 pm) and on 
selected weekdays and months. While still valuable for spot checks, targeted studies, and 
validation of automated systems, manual counts are increasingly viewed as insufficient as a 
standalone data source. 
 
Pneumatic Tube Counters are commonly used to collect vehicle volume data by counting 
axle hits as vehicles pass over rubber tubes stretched across roadways. Two tubes allow 
collection of vehicle classification and speed data. They are quick to deploy, relatively low-
cost, and useful for short-term studies of motor vehicle volumes. However, they cannot 
differentiate between vehicle classes beyond simple axle-based estimations and do not 
detect bicycles, pedestrians, or scooters. Tubes are also vulnerable to vandalism, 
environmental influences, and interference from parked vehicles or non-standard vehicles. 
They provide no behavioural data and are generally unsuitable for continuous, long-term 
monitoring. 
 
Inductive Loop Detectors are embedded in the road surface to detect metal mass (typically 
motor vehicles) and are widely used in systems like SCATS (Sydney Coordinated Adaptive 
Traffic System) for real-time traffic signal control. These detectors provide reliable vehicle 
presence and volume data at intersections, contributing to signal optimisation and 
congestion management. However, they are mode-limited, detecting only motor vehicles, 
and offer no information on pedestrian or cyclist activity. Installation and maintenance 
require roadworks, making them expensive and inflexible. Their data is typically aggregated 
and not suited for detailed behavioural or safety analysis. 
 
Closed-circuit television (CCTV) systems are widely deployed for security and traffic 
surveillance. In transport contexts, CCTV can be repurposed to review vehicle, cyclist, and 
pedestrian movements manually or with automated software overlays. While footage offers 
rich contextual information, manual video review is time-consuming and resource-intensive. 
Most CCTV systems lack analytics capabilities unless paired with AI tools, limiting their value 
for structured data collection. Privacy concerns and camera placement constraints can also 
affect usability. As a data source, CCTV as it is currently configured is more effective for 
reactive investigation than continuous monitoring. 
 
Surveys and travel diaries are long-standing tools for understanding trip patterns, mode 
choice, and user preferences. These methods collect self-reported data from individuals or 
households over a day or week, capturing trip purposes, origins and destinations, travel 
times, and occasionally perceptions of the transport system. They are valuable for adding 
context to quantitative data and for understanding the "why" behind travel behaviours. 
However, they rely heavily on participant recall and honesty, which can introduce bias or 
inaccuracies. Surveys are also resource-intensive to design, administer, and process, and 
are typically conducted infrequently (e.g., every 5–10 years), making them unsuitable for 
monitoring rapid or seasonal changes. Despite these limitations, they remain useful for 
strategic planning, equity assessments, and policy development when complemented by 
real-time data sources. 
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2.2 Modern and Technology-Enhanced Methods 
Bluetooth and Wi-Fi tracking systems detect signals from mobile devices to measure 
travel time and movement across network points. These technologies are scalable, and 
useful for estimating journey times and network performance in near real time. However, 
they do not capture user demographics or distinguish between transport modes, making 
them less suitable for detailed multimodal planning. Penetration rates can vary based on 
device types and user behaviour, and data often requires significant cleaning and calibration. 
While valuable for corridor analytics, they are best used alongside other, more granular data 
sources. 
 
Mobile Network (Cell Tower) Data aggregates anonymized location information from 
mobile phones by triangulating their position relative to nearby cell towers. It can provide 
large-scale population movement patterns, especially for interregional flows, tourism activity, 
and emergency response. The spatial resolution is typically coarse, and transport mode 
detection is not possible without further data fusion. 
 
Crowdsourced GPS and mobile app-based Data. GPS data from smartphone apps (e.g., 
Google Maps, Strava, Waze) provides powerful insights into travel speeds, route choices, 
and congestion patterns. These datasets can reveal network-wide trends. However, the data 
is often proprietary, lacks transparency, and may underrepresent certain groups (e.g., 
children, older adults, or those without smartphones). Data granularity and access vary by 
provider, and integrating these sources into public systems can be challenging. Despite 
limitations, GPS data is an important component of modern transport analytics, especially for 
dynamic route and behaviour tracking. 
 
Smart Card / Ticketing Data used extensively in public transport systems, smart card tap-
on/tap-off data provides high-resolution insight into boardings, travel time, and network load. 
It is extremely valuable for public transport operations, demand forecasting, and various 
traffic analyses. However, smart card data is limited to users of public transport and does not 
capture full door-to-door journeys, especially components of transit journey such as walking 
and cycling. Integration with other datasets (such as pedestrian counts, bike-share and 
scooter usage) is essential to understand true multimodal travel behaviour. Nonetheless, 
when combined with spatial and temporal analysis tools, smart card data offers one of the 
most precise and operationally valuable data sources available for public transport planning. 
 
Automatic Number Plate Recognition (ANPR) systems use cameras to capture vehicle 
license plates, enabling accurate tracking of vehicle movements, speeds, and dwell times. 
They are highly effective for monitoring specific vehicle trips, understanding regional travel 
flows, and supporting enforcement (e.g., congestion charging or red-light violations). 
However, ANPR is limited to motor vehicles and raises privacy concerns, particularly 
regarding data storage and usage. The technology is infrastructure-intensive and requires 
strict legal and data management frameworks. While excellent for policy enforcement and 
origin-destination analysis, ANPR provides little insight into non-vehicle or active transport 
modes. 
 
Radar and Lidar Sensors are non-contact sensors that detect movement, speed, and 
classification of road users. Radar systems function well in all weather and lighting 
conditions, while Lidar offers high-resolution, three-dimensional data. These technologies 
are well-suited for detailed safety analysis and real-time multimodal monitoring, including 
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detection of pedestrians and cyclists. However, they are costly to install and maintain and 
often require integration with other systems for full utility. Due to their precision and ability to 
capture subtle movements, these sensors are ideal for complex intersections or high-risk 
locations but may not be cost-effective for widespread deployment. 
 
AI-Powered Video Analytics systems use computer vision and machine learning to 
automatically detect, classify, and track different transport modes. These systems provide 
continuous, multimodal data on pedestrians, cyclists, scooters, cars, buses, and more. They 
may also offer behavioural insights such as near-miss detection, illegal crossings, and lane 
encroachment. Unlike legacy systems, AI tools enable rich contextual understanding in real 
time, feeding directly into dashboards or analytics platforms. Challenges include ensuring 
reliable and stable power supply, robust data governance, managing data ethics, and 
developing internal technical capacity to manage the system and interpret insights. When 
implemented well, AI analytics can replace or enhance several traditional data streams, 
offering a step-change in transport network understanding. 
 
Internet of Things (IoT) and Connected Vehicle Data Vehicles equipped with onboard 
sensors and connectivity (Vehicle-to-Infrastructure or V2X systems) can transmit high-
frequency data on speed, braking, location, and system diagnostics. Similarly, smart 
infrastructure can monitor conditions and communicate with central systems. These IoT 
approaches offer precise, real-time insights and are especially promising for freight, bus 
systems, or future autonomous vehicles. However, deployments are still limited, 
interoperability is an issue, and widespread benefits depend on industry uptake and 
regulatory alignment. In most cities, IoT and connected vehicle data remains a 
supplementary tool, best used in targeted pilots or integrated with other data sources. 
 
As explained above, each transport data collection method has strengths and limitations, 
and the optimal approach often involves layering multiple techniques to suit specific goals, 
contexts, and resource availability. Table 1 shows various transport data collection methods, 
their modal, temporal, and spatial coverage, behavioural insights, cost, scalability, accuracy 
and reliability, real time capability, strengths, and limitations. 
 
Table 1. Comparing urban mobility data collection methods 

Method Modes 
Covered 

Temporal 
Coverage 

Spatial 
Coverage 

Behavioural 
Insights 

Cost Scalability Accuracy 
& 
Reliability 

Real-
Time 
Capability 

Strengths Limitations 

Manual 
Counts 

Pedestrians
, cyclists 
(occasionall
y vehicles) 

Spot (short 
term) 

Limited to 
count 
location 

Limited 
(e.g., 
helmet use, 
crossing) 

Low
–
Medi
um 

Low Variable 
(human 
error, 
conditions
) 

No Simple, 
flexible, 
behaviour
al 
observati
on 

Labor-
intensive, 
not 
scalable, 
static 
snapshot 

Pneumatic 
Tube 
Counters 

Vehicles 
(axle-
based), 
occasional 
bike 
detection 

Short term Corridor-
based 

None Low Medium Moderate
–High 

No Low-cost, 
quick 
deployme
nt 

No mode 
detail, 
misses 
non-vehicle 
traffic 

Inductive 
Loops / 
SCATS 

Motor 
vehicles 

Continuous Intersecti
on/corrido
r 

None Medi
um 

Medium High 
(vehicle 
detection 
only) 

Yes Real-time 
signal 
optimisati
on 

Vehicle-
only, costly 
installation/
maintenanc
e 

CCTV 
(Manual 
Review) 

All 
(depending 
on view) 

On-
demand 
(recorded) 

Fixed to 
camera 
location 

Partial (if 
manually 
analysed) 

Medi
um 

Low Depends 
on 
reviewer 

No Rich 
context 
for 
incidents 
or 
behaviour
s 

No 
automation
, time-
intensive, 
privacy 
limitations 
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Bluetooth/
Wi-Fi 
Tracking 

Devices 
(proxy for 
people/vehi
cles) 

Continuous High 
(corridor/n
etwork) 

None Medi
um 

High Moderate 
(varies 
with 
penetratio
n) 

Yes Good for 
travel 
time, 
origin-
destinatio
n flows 

No mode 
ID, 
demograph
ic blind 
spots 

GPS/App-
Based 
Crowdsour
ced Data 

Mostly 
vehicles, 
cyclists 
(Strava), 
some peds 

Continuous High 
(network-
wide) 

Partial 
(route 
choice, 
speeds) 

Low
–
Medi
um 

High Moderate
–High 
(provider 
dependen
t) 

Yes High 
volume, 
dynamic 
trends 

Proprietary, 
uneven 
population 
coverage 

ANPR 
(License 
Plate 
Recognitio
n) 

Motor 
vehicles 

Continuous Site-to-
site 

None High Medium High 
(vehicles 
only) 

Yes Enforcem
ent, OD 
tracking, 
congestio
n studies 

Privacy 
concerns, 
excludes 
non-
motorized 
users 

Radar/Lida
r Sensors 

All road 
users 
(including 
micro-
mobility) 

Continuous Segment 
or 
intersectio
n 

Limited 
(speed, 
trajectory) 

High Medium High 
(especiall
y Lidar) 

Yes Multimod
al 
detection, 
safety 
insights 

Costly, 
needs 
integration, 
coverage 
gaps 

AI Video 
Analytics 

All (peds, 
bikes, 
scooters, 
cars, buses, 
etc.) 

Continuous High 
(camera 
dependen
t) 

Yes (e.g., 
near 
misses, 
illegal 
moves) 

High Medium–
High 

High 
(requires 
calibratio
n) 

Yes Multimod
al, 
behaviour
al, real-
time 

Power, 
privacy, 
data 
governanc
e 
complexity 

Surveys & 
Travel 
Diaries 

All (self-
reported) 

Periodic 
(infrequent) 

Citywide 
(sampled) 

Yes (trip 
purpose, 
perception) 

Medi
um 

Low Variable 
(recall 
bias) 

No Contextu
al 
insights, 
equity-
focused 

Infrequent, 
biased, not 
real-time 

Smart 
Card / 
Ticketing 
Data 

Public 
transport 
riders 

Continuous 
(service 
hours) 

Network-
wide (PT 
only) 

Partial (trip 
patterns) 

Medi
um 

High High 
(entry/exit 
data) 

Near real-
time 

Valuable 
for PT 
planning, 
system 
load 

PT-only, no 
door-to-
door 
visibility 

Mobile 
Network 
Data 

All mobile 
phone 
users 
(anonymize
d) 

Continuous High 
(regional/
national) 

None Medi
um–
High 

High Moderate 
(coarse 
spatial 
resolution
) 

Near real-
time 

Populatio
n-scale 
movemen
t trends 

Lacks 
mode info, 
low spatial 
precision 

Connected 
Vehicle 
Data 

Motor 
vehicles 
(fleet, 
buses, 
trucks; 
limited 
private 
cars) 

Continuous 

High 
(where 
vehicles 
operate) 

Partial 
(braking, 
acceleration
, speed) 

Medi
um–
High 

Medium 
(depends 
on fleet 
size and 
access) 

High 
(sensor-
grade, if 
calibrated
) 

Yes 

Real-
time, 
high-
resolution 
vehicle 
dynamics; 
valuable 
for safety, 
freight, 
and 
performa
nce 
monitorin
g 

Not 
multimodal; 
limited user 
access; 
data often 
proprietary; 
privacy and 
interoperab
ility 
concerns 

 

3. Strategic Functions of Transport Data and Insights 
Transport data is often viewed as a technical input for operational tasks such as traffic 
counts, signal adjustments, or project justifications. However, in an era of complex mobility 
patterns, climate imperatives, and growing equity concerns, data must serve a far more 
strategic role. It should be seen not just as a tool for monitoring movement, but as an 
enabler of long-term planning, informed policymaking, and investments. 
A strategic data system empowers cities to understand mobility in its full complexity. This 
means going beyond motor vehicles to include pedestrians, cyclists, public transport users, 
and micro-mobility modes. By capturing insights into mode share, trip patterns, and corridor 
performance, planners can identify underserved areas, prioritise investment, and support 
integrated network design. Collecting multimodal data is critical for enabling active transport 
growth, aligning infrastructure with travel demand, and reducing car dependency. 
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Real-time and continuous data allows for proactive network management such as 
responding to congestion, reallocating kerb space, or adjusting public transport services, 
while also feeding into long-term performance assessment.  
Data also plays a foundational role in advancing transport safety goals. Traditional reliance 
on crash data, while still important, is reactive by nature. New technologies such as AI-
powered video analytics, radar, and Lidar enable the detection of near-misses, risky 
behaviours, and mode conflicts, providing early warning signals that can guide targeted 
interventions to reduce risks. This supports the case to transition toward proactive safety 
planning, particularly for vulnerable road users, and aligns with Vision Zero targets. 
As cities confront the climate crisis, transport data becomes crucial to measuring progress 
on mode shift and emissions reduction. Continuous monitoring of traffic volumes and 
behaviour enables evaluation of low-carbon mobility strategies and supports broader 
sustainability reporting and climate action plans. 
Strategic data systems can also help address one of the most critical and often overlooked 
aspects of mobility planning: equity. Understanding who uses the transport network, how, 
and where gaps exist requires data that captures more than movement. It must reflect 
accessibility, affordability, and inclusivity. While sensor data reveals patterns, surveys and 
user feedback bring visibility to lived experiences, helping cities ensure that investments and 
services reach those most in need. 
Finally, transport data systems can strengthen transparency and public engagement. When 
insights are made visible through dashboards, maps, or reports, they enable better 
communications with communities and decision-makers. Publicly accessible, well-
communicated data builds trust, supports policy credibility, and shifts discussions from 
anecdote to evidence. 
In summary, transport data should not be viewed as a back-office function. It is a strategic 
asset, integral to how cities shape, govern, and future-proof their transport systems. The 
more deliberate and structured the approach to transport data, the more agile, inclusive, and 
intelligent urban mobility becomes. 
 

4. Principles for a Strategic Transport Data Ecosystem 
To meet the growing expectations placed on transport systems, whether reducing emissions, 
improving equity, enhancing safety, or adapting to emerging mobility modes, cities must 
move beyond piecemeal data collection toward deliberate, integrated data architecture. A 
strategic transport data ecosystem is not defined solely by technology, but by how that 
technology is embedded within governance, planning, and institutional practice.  
Continuity is essential, from a strategic perspective. Having fragmented or inconsistent data 
streams, especially when transitioning between legacy systems and new technologies can 
make challenges for cities. Strategic data ecosystems must be designed to minimise gaps 
across time, space, and modes. This requires parallel operation of traditional and emerging 
tools during transitions, consistent standards for data collection, and long-term planning to 
ensure sustained coverage. Reliable, continuous data enables not only operational 
management but also trend analysis, forecasting, and infrastructure evaluation. 
Multimodality must be foundational rather than aspirational. Transport data systems have 
historically prioritised private vehicles, leaving active and public transport underrepresented. 
A strategic approach ensures that all road users, including pedestrians, cyclists, micro-
mobility users, and bus passengers are visible in the data. This inclusivity supports more 
balanced planning, and safer infrastructure design. 
Interoperability is another critical principle. Often, transport data exists in departmental silos 
or incompatible formats, limiting its strategic utility. Systems should be selected and 
designed to communicate with one another, whether through open APIs, shared data 
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standards, or common dashboards. Interoperable systems form the backbone of a truly 
intelligent transport network. 
Ethical governance must also underpin the ecosystem. The growing use of video analytics, 
mobile tracking, and connected devices raises legitimate questions about privacy, 
surveillance, and consent. A strategic data system includes clear governance structures that 
define data ownership, access rights, anonymisation protocols, and usage policies. 
Transparency with the public and proactive data ethics frameworks are critical to building 
and maintaining trust. 
Resilience, both technical and institutional, is equally important. On the technical side, 
systems should be designed with power redundancy, robust communications infrastructure, 
and fallback procedures to avoid data loss or disruption. On the institutional side, cities must 
build internal capabilities to manage, analyse, and interpret data effectively, reducing 
dependence on high-cost external vendors and enabling adaptive, insight-led decision-
making. 
Finally, a systems-thinking mindset must guide the entire approach. No single method or 
platform can deliver everything. Instead, cities should think in terms of layered data streams, 
where each method contributes part of the picture. This layered model allows cities to tailor 
their data strategy to local contexts, resource availability, and evolving goals. 
A strategic transport data ecosystem is more than a technical upgrade. It is an organisational 
asset that, when designed with foresight and discipline, becomes a core enabler of smarter, 
safer, and more equitable mobility. 
 

5. Transition to advanced technology; case of Wellington City’s AI-
powered sensors 

Wellington City has historically relied on traditional transport data collection methods, such 
as SCATS detectors for traffic signal optimisation, tubes for vehicle volume counts, and 
manual surveys for pedestrian and magnetic counters for cycling activity. While these tools 
provided valuable insights, they were often limited to specific modes of transport and lacked 
the flexibility to capture multimodal flows. Recognising these limitations, particularly in the 
context of ambitious sustainability and mode shift goals, the city began exploring new tools 
that could provide more comprehensive, continuous, and reliable data. 
One major step was the deployment of AI-powered video analytics at selected sites (83 
sensors) across the transport network. These systems enabled real-time classification of 
multiple road users, including pedestrians, cyclists, e-scooters, buses, cars and trucks.  
 

5.1. Opportunities and benefits 
The adoption of AI-powered systems can bring a multitude of advantages to Wellington’s 
transport planning and data collection efforts. One of the most significant benefits was the 
ability to identify and classify various modes of transport, including pedestrians and micro-
mobility options like scooters. This multimodal analysis can provide planners with a deeper 
understanding of how different transport modes interacted, allowing for more informed 
decision-making. Continuous 24/7 monitoring offered invaluable insights into travel patterns, 
such as peak periods, weekday versus weekend variations, and shifts in mode usage over 
time (seasonality). These trends can help the city tailor its transport policies to better support 
transport and climate-conscious initiatives. 
Beyond mode classification, the AI-powered system can capture behavioural data that 
traditional methods often overlooked. For example, pedestrian tracking data can identify 
unexpected mid-block crossings in areas without formal crossing infrastructure, prompting a 
review of pedestrian desire lines and potential safety interventions. Similarly, near-miss data 
between cyclists and turning vehicles at signalised intersections can highlight conflict zones 
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that were previously invisible through crash data alone. These findings allowed transport 
planners to prioritise safety upgrades such as signal timing adjustments and protective 
infrastructure. The automation of data collection reduced reliance on manual works. 
Additionally, the integration of real-time data into dashboards can provide insights for various 
stakeholders, including urban planners, safety analysts, and policy advisors.  
 

5.2. Key challenges of transition to AI-powered system 
Despite the clear benefits, transition to a new technology can encounter various challenges 
as explained below. 

Data gaps: The existing legacy technology/data collection methods should be kept while the 
new technology gets up and running to avoid making gaps in the data. This is particularly 
important if the transition happening in the middle of a major investment programme that 
needs continuous monitoring. This highlights the need for standardized data protocols to 
enable seamless data connectivity. 
 

Power supply: From an operational perspective, it’s important to ensure a reliable power 
supply to avoid service interruptions. Legacy systems may still rely on existing power 
infrastructure, while new systems might require upgraded or additional supply. Any gaps in 
power availability especially during critical periods like major investment rollouts can disrupt 
operations and data collection. This underscores the need for power resilience planning and 
infrastructure compatibility during the transition. Coordination with electricity providers is 
essential, particularly around site selection and installation timelines. Delays can often be 
traced to competing priorities or resource constraints on the utility side. Alternative 
approaches, such as co-funding dedicated resources within electricity companies for the 
duration of the project, could help reduce bottlenecks and align schedules. Power 
infrastructure planning should be integrated early in project design to ensure smooth 
implementation. 
 

Governance and coordination: A strong governance structure is essential from the outset 
to support a successful transition to new transport technology. Clear accountabilities, 
dedicated resources, and specialist expertise (SMEs) are needed to manage ongoing change 
after procurement. With multiple parts of the organisation involved, from operations to IT to 
insights, coordination becomes a critical success factor. Establishing governance early helps 
ensure alignment, reduce duplication, and maintain momentum throughout implementation 
and beyond. 
 
Wellington’s experience highlights that deploying new technologies is only one part of the 
equation. The more significant challenge lies in sustaining and scaling their value over time. 
This requires internal alignment, continuous learning, and strong coordination across 
departments and systems. As cities transition toward more data-informed mobility 
management, the ability to build and maintain organisational capability becomes just as critical 
as the tools themselves.  
 

6. Building Organisational Capability 
Even the most advanced transport data systems will underperform if cities do not invest in 
the organisational capacity to manage, interpret, and act on the insights they generate. A 
strategic approach to transport data requires more than technology procurement. It demands 
new ways of working, new roles, and a commitment to cross-functional collaboration. 
Building this capability is as critical as the infrastructure itself. 
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The first requirement is internal literacy. Transport planners, engineers, advisors, and 
policy staff need a shared understanding of what different data sources can and cannot tell 
them. This includes the ability to interpret real-time dashboards, validate automated 
analytics, and translate raw metrics into planning insights. While not every staff member 
must be a data scientist, organisations benefit when data fluency becomes part of standard 
decision-making culture. 
Specialist roles also become increasingly important. Cities may need to create or 
strengthen functions focused on data governance, analytics and insights, dashboards and 
reports, and system, strategy, and direction. These roles bridge the gap between raw data 
and applied decision-making and help ensure that insights are contextually grounded. In 
smaller cities, these functions can be distributed across teams but should still be clearly 
defined. 
The next important capability is cross-departmental alignment. Transport data often is 
related to multiple parts of a city, from infrastructure design and operations to IT, finance, 
and engagement. Without coordination, data systems can become fragmented, duplicative, 
or underused. Establishing clear governance structures, shared planning cycles, and 
integrated procurement approaches helps ensure that data investments support the city’s 
broader transport and policy objectives. 
Resourcing is another core enabler. Cities might underestimate the ongoing costs of 
managing a modern data ecosystem, including system maintenance, data storage, analytics 
tools, and staff development. Budgeting must account for lifecycle costs, not just initial 
deployment. Co-funding arrangements with utilities, regional agencies, or vendors can help 
unlock shared value and accelerate implementation, particularly for infrastructure-heavy 
components like power upgrades. 
Vendor relationships also need to be managed strategically. As cities increasingly rely on 
third-party platforms for analytics or sensor integration, it becomes essential to maintain 
transparency, data ownership, and the ability to extract or migrate information if needed. 
Contractual frameworks should prioritise open standards, flexible APIs, and long-term 
partnership models that align with the city’s goals rather than proprietary lock-in. 
Finally, organisations must invest in communicating insights effectively. Even the most 
robust datasets are of limited use if they are not shared with the right audiences at the 
right time. Transport sectors should build internal mechanisms for translating data into 
stories, whether through live dashboards, monthly reports, or interactive mapping tools, and 
ensure that decision-makers and the public can access and engage with the findings in 
meaningful ways. 
Building a truly strategic transport data ecosystem is not a one-time project. It is an ongoing 
institutional evolution. It requires leadership, patience, and a willingness to rethink how cities 
learn about themselves. But the payoff is significant: smarter, faster, and more confident 
decision-making across the transport system. 
 

7. Conclusion: Toward Smarter, Data-Driven Mobility Systems 
As cities face rising expectations around climate action, safety, accessibility, and public 
accountability, transport data can no longer be treated as a background tool. It must be seen 
and invested in as a strategic asset and critical infrastructure for governing urban mobility. 
This means moving beyond short-term, fragmented, or mode-specific data efforts and 
toward a coherent, multimodal ecosystem that enables both tactical responsiveness and 
strategic long-term insight. 
A strategic approach to transport data starts with understanding the full spectrum of 
collection methods available, from legacy tools like tubes, loops and manual counts, to 
modern solutions such as AI-powered video analytics, smart card data, and mobile data. 
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Each method has unique strengths, and the most resilient systems are those that layer data 
sources to build a more complete picture of movement and behaviour across the network. 
But strategy is not just about tools. It’s about alignment. Effective data ecosystems are 
underpinned by clear principles: continuity, multimodality, interoperability, ethical 
governance, and systems thinking. They require coordination across departments, 
integration across platforms, and investment in people, as well as platforms. Data capability 
must be embedded into the culture and operations of the transport department, supported by 
the skills, roles, and structures needed to turn raw information into actionable insight. 
As urban mobility continues to diversify and digitize, no single data collection method can 
meet all planning and operational needs. Each technique, whether manual, sensor-based, 
mobile, or AI-driven has its own strengths, limitations, and contexts of best use. For cities 
like Wellington, a layered and hybrid approach is essential. Legacy tools such as SCATS, 
tubes, and manual counts still play important roles in specific settings or for validation, while 
advanced methods like AI video analytics, mobile network data, and smart card usage offer 
richer, real-time, and multimodal insights. The key to success lies not in replacing older 
systems entirely, but in integrating diverse data sources into a coherent ecosystem 
balancing technical capacity, privacy considerations, coverage goals, and strategic foresight.  
The success of transport systems will depend not just on new infrastructure, but on how 
intelligently cities understand and adapt to how people move. By building strategic data 
ecosystems today, cities can unlock a future of smarter, safer, and more sustainable mobility 
for all. 
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