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Transforming Government Operations and
Transportation Asset Management with Next-Gen SaaS

Solutions: A Strategic Roadmap to Boost Productivity

ABSTRACT:

Governments have a lot of vital jobs, but one of the most crucial is taking care
of transportation infrastructure. This includes roads, bridges, rail systems, and
public transit. This is because it immediately helps the general public's ability to
go about, stay secure, and grow their businesses. However, traditional methods
of managing infrastructure assets (IAM) sometimes don't work as well as they
could since they are too expensive, the data is too scattered, and they are not
very efficient. The goal of this study is to look into how cloud computing-based
Software as Service (SaaS) solutions are changing how government
organizations keep an eye on and fix infrastructure. Government organizations
may improve communication across departments, make maintenance planning
more efficient, and keep an eye on assets in real time by using these platforms.
This paper describes a strategy framework for using software as a service
(SaaS) in the management of transportation infrastructure assets (TIAM). The
research looks at problems that already exist, how they are used in the real
world, and how they affect security, regulation, and fiscal efficiency. It also looks
at how new technologies like digital twins, the Internet of Things (loT), and

artificial intelligence (Al) are affecting the future of public infrastructure systems.

Keywords: Cloud computing, Software as a Service (SaaS), digital twins,
artificial intelligence, loT, predictive maintenance, government efficiency,

transportation infrastructure asset management (TIAM)

l. Introduction

One of the main jobs of governments all around the world is to keep an eye on

how transportation infrastructure is run. This includes roads, bridges, railroads,
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and public transit systems. These valuable assets are important for keeping the
public safe, encouraging economic progress, and making sure that people and
goods can move freely. On the other hand, traditional techniques of
infrastructure asset management (IAM) sometimes run into big problems, such
data systems that are not connected, high running costs, and overall
inefficiency. These constraints might make it harder to make decisions quickly

and prepare for the future [1].

Software as a Service (SaaS) is a new technology that has come about because
of cloud computing. It might help solve some of these challenges in the public
sector [2]. Software as service (SaaS) platforms have tools that may grow and
are stored on the cloud. These solutions make things easier, help departments
work together better, and let you monitor things in real time and plan
maintenance ahead of time. These qualities allow firms to move away from
reactive methods and toward approaches that are more proactive and
preventative in the field of transportation infrastructure asset management
(TIAM). This change might lead to longer-lasting assets and better use of public

resources [3].

A number of governments have already begun using software as a service
(SaaS) technology to make infrastructure management better. For example, the
United States of America. The Department of Transportation has added cloud-
based asset management tools to make road repair work more efficient [4]. The
Connecting Europe Facility (CEF) initiative of the European Commission also
promotes the use of software as a service (SaaS) technology to help EU member
states work together on planned infrastructure [5]. Because digital technologies
are always changing, it is likely that software as a service (SaaS) will become
more and more important in how governments keep and manage important
infrastructure. This is getting the attention of those who work with technology,

city planners, and government officials.
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A. Research Goals and Scope

The goal of this study is to look at how current Software as a Service (SaaS)
platform may help governments better manage transportation infrastructure. It
gives a clear plan on how to use and integrate software as a service (SaaS)
application in Transportation Infrastructure Asset Management (TIAM) systems.

The research is based on the following main goals:

« To examine the shortcomings of traditional infrastructure asset
management methods and highlight the growing need for digital
transformation in the public sector.

o To trace the development of SaaS technologies and assess their practical
benefits in infrastructure oversight.

e To propose strategic models for implementing SaaS solutions tailored to
the specific needs of TIAM.

« To analyze the operational and financial outcomes of SaaS adoption in
government settings.

« To evaluate the implications of using SaaS in terms of governance,
regulatory compliance, and data security.

o To explore how emerging technologies—such as artificial intelligence (Al),
the Internet of Things (IoT), and digital twins—are shaping the future of

infrastructure management.

The goal of this paper is to give policymakers and public administrators useful
information on how software as a service (SaaS) might help with the planning,
upkeep, and long-term performance of transportation infrastructure. We will get
these insights from real-world case studies, government documents, and

research that has already been done in schools.

Il. Challenges of Traditional Infrastructure Asset Management
To work well and be reliable, roads, bridges, trains, and public transit systems
all need to be managed and kept up properly. Governments are responsible for

making sure that these important assets work safely and efficiently. Still, a lot of
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public institutions are having trouble employing old technology and methods. A
lot of the time, these groups can't manage their infrastructure in a proactive and
cost-effective way because they don't have enough money, their aging
technology isn't working well, and their data systems are too spread out [6].
People are starting to realize that the old ways of managing assets, which rely
on separate databases, old software, and people checking things, aren't good
enough. These solutions usually take a lot of work to keep up and are not very
good at meeting the fast-paced needs of modern infrastructure. This means that
we need to quickly move to digital solutions that are more data-driven and
responsive, such those that are achievable with Software as a Service (SaaS)

platform.

A. Inefficiencies in Traditional Asset Management Approaches

For a long time, government agencies have relied on paper records, old IT
systems, and databases that aren't connected to each other to manage
infrastructure assets. These methods may have worked in the past, but they are
no longer enough to handle the growing complexity of urban planning and
infrastructure. Not being able to keep track of assets and putting off
maintenance are both typical problems that can lead to higher costs and safety
difficulties, such damage to the road that wasn't planned or buildings falling
down [7].

One of the worst things about legacy systems is that they require reactive
maintenance. Most of the time, fixes don't happen until the condition gets worse.
This plan not only costs more, but it also shortens the period that important
infrastructure may stay in use. On the other hand, predictive maintenance uses
real-time data and advanced analytics to help governments identify issues
coming and take the right steps to fix them quickly. This saves money and keeps

services running smoothly [7].
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The lack of data integration is still a challenge. multiple departments often use
multiple systems to store and manage information, which makes it much harder
to share data and coordinate responses. It's harder to work together across
departments and make decisions when there isn't a common vision [3]. To fix
this problem, software as a service (SaaS) solutions put all of the data on the
cloud. This gives everyone involved access to the same real-time information,

which leads to activities that are more organized and effective [3].

Also, the high cost and inflexibility of older systems make it very hard to
modernize. On-premises IT infrastructure needs a lot of money for hardware,
software licenses, and people. These systems also have trouble developing to
satisfy the rising need for infrastructure. On the other hand, software as service
(SaaS) platforms provides a choice that is both more versatile and less
expensive. This is done by using subscription-based pricing, which makes it

easier to add features without spending a lot of money up front [8].

B. Challenges Unique to Government Infrastructure Management

Public entities have to follow more strict rules and regulations than private
enterprises when it comes to their finances and operations. Following national
safety rules, environmental laws, and accountability processes to the letter
makes things more challenging [9]. This setting often makes it take longer for

people to use new technology.

SaaS solutions can help with these problems by automating critical tasks
including preserving records, monitoring, and completing compliance reporting
requirements. This makes it less necessary for agencies to rely on manual

processes, which helps make sure they keep following the rules [2].

Another difficult problem that keeps coming up is money problems.

Infrastructure finance is sometimes at odds with other public needs, like health
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and education. This makes it hard to make long-term expenditures. Software as
a service (SaaS) solution can help government organizations use their limited
resources more effectively by giving them data-driven insights and helping them
prepare for the future. This lets the agencies put projects in order of importance
depending on how the infrastructure is doing right now and how it has been

doing in the past [10].

There is also a big lack of people with the right abilities. A lot of public sector IT
teams don't know much about cloud platforms, Al, or asset management based
on the internet of things. This skills mismatch makes it harder to use new
technology and raises the risk of making mistakes during deployment [11].
Because many software as service (SaaS) systems are made to be easy to use
and come with built-in automation and vendor support, the learning curve is

smaller and the need for a lot of retraining is lower [11].
C. The Need for a Cloud-Based Digital Strategy

To fix the problems with traditional infrastructure management, you need to use
a more complete and cloud-based strategy. Governments need to use flexible
software as a service (SaaS) solution that incorporate new technologies like
artificial intelligence (Al), the internet of things (IoT), and real-time analytics to

improve their asset management systems.

Infrastructure teams can find wear and tear before it causes a problem with
software as a service platform. This is possible because of the use of smart
sensors and predictive algorithms together. This makes upkeep less expensive,

makes things safer, and makes important assets last longer [5].

Also, streamlined dashboards help departments work together better to get
better outcomes. When everyone is operating from the same source of truth,

stakeholders may communicate with each other better [12]. This is true for all
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stakeholders, including engineers, planners, and financial administrators.
Governments may also change the size of their services dependent on demand.
This is feasible since software as a service (SaaS) uses a subscription-based

pricing model, which makes it a cheap option for agencies of various sizes [4].

Cloud-based software as a service platform are an important part of any
infrastructure management plan that looks to the future, given all of these
benefits. This method should be based on the ideas of being more efficient,

being more environmentally friendly, and using public resources more wisely.

lll. The Development of SaaS in Public Sector Management

Over the past twenty years, the use of Software as a Service (SaaS) in the
operations of the government has grown a lot. In the past, public agencies relied
on on-site information technology systems, which are expensive to run and
becoming less and less useful for managing the growing complexity of modern
infrastructure, especially in areas like Transportation Infrastructure Asset
Management (TIAM) [4]. Cloud computing, scalable service platforms, and Al-
powered tools have made it possible for governments to use digital solutions

that are more adaptable, data-driven, and cost-effective.

Software as a service platforms made for managing infrastructure have become
quite important for bringing public services up to date. They can keep an eye on
assets in real time, automate reporting, assist predictive maintenance, and make
it easier for departments to work together. The next section looks at how
software as a service (SaaS) has grown in the public sector, what the main
benefits are that are making it popular, and examples of how it has worked in

the real world.
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A. Historical Adoption of SaaS in Government Operations

In the early 2000s, software as a service (SaaS) became more popular in the
private sector, especially in fields like retail, finance, and healthcare. But
government groups took longer to go in the same way. Concerns about data
privacy, security, and following the rules kept the technology from being used in
the public sector at first [9].

Barriers to Early Adoption (2000s-2010s): Governments handle very private
information, such infrastructure reports and public safety records, that early
SaaS systems weren't fully equipped to protect. This kind of data has to do with
public safety and infrastructure. Many of them didn't have features like data
encryption, access controls, or compliance with standards like ISO 27001, GDPR
(EU), or FedRAMP (U.S.) [2][3]. Also, it was hard to integrate older IT systems
that were built on proprietary designs to newer cloud platforms. Upgrading
sometimes required costly training programs and complicated system redesigns,

which made it take even longer for people to embrace [6].

There has been a move toward cloud-based solutions since the 2010s. As cloud
technologies have improved, there have been more options that are safe and
follow the rules. Platforms like Amazon Web Services GovCloud, Microsoft Azure
Government, and Google Cloud for Government fixed the previous issues by

having strict data protection measures and helping with certification [13].

As the need for lower costs grew, many businesses started to switch from
expensive on-premises systems to cheaper options that were based on
software as a service (SaaS) subscription. These systems were flexible and
could be set up quickly, upgraded automatically, and grown. The success of
smart city projects like Internet of Things (loT)-powered traffic systems and
asset monitoring made possible by artificial intelligence [8] has shown that

software as a service may really help with infrastructure projects.
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B. Benefits of Software as a Service for Public Sector Infrastructure

SaaS solutions provide a lot of benefits for managing public infrastructure,

especially when it comes to TIAM installation. Other key advantages are:

Cost-effectiveness: Traditional IT setups need a lot of money up front for
hardware, software, and staff. SaaS solutions employ subscription
structures, which cut down on a lot of these costs. Research shows that
newer systems might save up to 30% on information technology costs
compared to older ones [4].

Better Security and Compliance: Today's software as a service (SaaS)
companies secure their clients with real-time monitoring, encryption, and
detailed audit trails. Many platforms come with built-in solutions that make
it easier for public agencies to follow international data security rules. This
makes it easier for them to do their jobs.

Scalability and flexibility: Governments can change the size of their
services to meet the needs of the time. SaaS makes it easier and cheaper
to grow during big infrastructure projects or cut back on use when money
is tight [5].

Predictive analytics with the Internet of Things: SaaS solutions use Al
and sensor data to find early signs of wear and tear on assets. This lets
you plan maintenance ahead of time, which minimizes the chance of costly

breakdowns and extends the life of public infrastructure [13].

C. Adding Software as a Service case studies to TIAM

Case Study 1: U.S. Department of Transportation (USDOT)

The United States Department of Transportation (USDOT) set up a cloud-
based software as a service (SaaS) system to keep an eye on the
condition of roads and bridges. The platform's capacity to give real-time

data on how much wear and tear the infrastructure was experiencing
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made it feasible to speed up repairs and cut maintenance costs by 20%
[4].

e Case Study 2: European Union - Connecting Europe Facility (CEF)

As part of the Connecting Europe Facility (CEF) initiative, the European
Union Member States used software as a service (SaaS) platform to
design infrastructure across borders. This is the second case study. These
platforms made it easier to share data and operate together, which in turn

made it easier to coordinate transportation networks [3].
e Case Study 3: Singapore’s Smart Traffic System

The Land Transport Authority (LTA) of Singapore used an Al-augmented
software as a service (SaaS) platform in the third case study to help
manage traffic jams and improve transit schedules. The plan led to a 15%
decrease in traffic congestion and a 10% increase in the overall efficiency
of public transit [8].

By understanding the evolution of SaaS adoption, public sector agencies
can draw lessons from successful implementations and build robust digital
strategies for infrastructure modernization. The integration of SaaS not only
improves operational performance but also supports long-term resilience,

accountability, and service excellence in public infrastructure management.

IV. SaaS Strategic Implementation in Transportation Infrastructure Asset
Management (TIAM)

Governments have had long-standing problems with maintaining infrastructure,
following rules, and being cost-effective. The use of Software as a Service
(SaaS) to manage transportation infrastructure has changed the way they deal
with these problems in a big way. Still, public agencies need to follow a clear

implementation plan in order to fully take use of the potential of software as a
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service (SaaS). This plan should include things like cybersecurity, training staff,
following the rules, and using new technology. This section suggests a full plan
for using software as a service (SaaS) in TIAM. It gives the basic features that
an effective platform needs, the metrics that are used to measure its

effectiveness, and case studies that show how it may be utilized in real life.

A. Important Features of TIAM Software as a Service Platform

A software as a service (SaaS) platform should provide more than just data
storage to be useful for managing infrastructure. It also has to be able to support
compliance with regulations, offer predictive maintenance, and be flexible

enough to meet the needs of different agencies.

It's hard for different departments to talk to one other when data is stored in
silos, which is common in traditional systems. This problem could be fixed by
making data access more centralized. Software as a service (SaaS) solves this
problem by putting all of this information into one cloud-based platform. Better
coordination is possible when everyone has access to the same information, and

decisions are based on the most up-to-date facts [2].

Older systems need to be checked on a regular basis, which can miss signs of
wear and tear. Using artificial intelligence for predictive maintenance can help
lower this risk. Software as a service (SaaS) solutions use artificial intelligence
to look at past records and current sensor data to predict when maintenance is

needed. This saves money and prevents problems with infrastructure [13].

Sensors that are put in important infrastructure like roads and bridges collect
data all the time for Internet of Things-based monitoring. SaaS platforms
evaluate this data and then sound alarms when they see early signs of
degradation. This makes things less likely to break down and makes them safer
[8].
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Managing regulatory duties may take a lot of effort and be easy to make
mistakes. It can assist to keep track of compliance automatically. Infrastructure
as a service (SaaS) solutions make this process easier and easier by
automatically making compliance documentation and keeping track of legal and
environmental standards like ISO 55000 and FHWA guidelines.

Because each agency has its own needs, it is important to have a design that
can grow and be broken up into smaller parts. Most of the time, SaaS solutions
let clients start with basic features like managing inventories and then add more
advanced capabilities like analytics or visualization modules as they need them.
This modular architecture can handle both tiny communities and massive

national networks, according to [4].

Feature Benefit Reference
Centralized Data||Eliminates data silos, enhances cross-

Access departmental coordination 2]
Predictive Uses Al to predict maintenance needs, (3]

Maintenance with Al |reduces costs and disruptions

o Sensors  detect early degradation,
loT-Based Monitoring | ) o [8]
improving safety and reliability

Automated Simplifies regulatory reporting, ensures 2]
Compliance Tracking |adherence to standards

Modular Scalable|/Adapts to agency needs, supports small to n
Design large infrastructure networks

Table 1: Key features of SaaS platforms for Transportation Infrastructure Asset

Management (TIAM), summarizing their benefits and supporting references.

B. Key Performance Indicators (KPls) for SaaS-Driven TIAM

Many businesses keep an eye on a number of Key Performance Indicators (KPIs)

to see how adopting software as a service (SaaS) affects their operations.
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"System uptime and reliability" means how well the platform works without
stopping all the time.

Cost savings in maintenance study looks at the costs of maintenance
before and after SaaS is put into use to figure out how cost-effective it is.
Infrastructure Health Improvements: This looks at how much better roads,
bridges, and other assets are in terms of their condition and how often
they are fixed.

The compliance success rate is a way to see how successfully the system
helps keep up with safety, environmental, and regulatory standards.
User Adoption and Training Outcomes: This keeps track of how quickly
workers become acquainted to the platform and how well they use its

features.

This indicator shows how much more efficient operations have become by

comparing the time it takes to do inspections before and after automation was

put in place.

C. Successful SaaS Implementation Case Studies

Case Study 1: New York City Smart Road Maintenance

The Department of Transportation set up a software as a service (SaaS)
platform in New York City, the first case study. This platform used artificial
intelligence and the internet of things (loT) to keep an eye on road
conditions and arrange repairs for potholes. The city was able to cut the
cost of road maintenance by 25% and the time it took to fix roads by 40%.

This made the city safer for everyone.

Case Study 2: United Kingdom National Highways
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The UK's highway department used a software as a service (SaaS)
solution that brought together information on road conditions, traffic
patterns, and Al insights. This is Case Study 2. Because to this integration,
the prices of emergency repairs went down by 15%, and communication

across regional organizations got better.
o Case Study 3: Australia’s Al-Based Bridge Monitoring

The Australian national transport authority has set up a software as a
service platform with Internet of Things sensors that constantly check the
condition of the bridges. This method cut inspection expenses by 30%
and made it possible to make more accurate risk assessments. This, in

turn, helped with long-term planning and the upkeep of infrastructure.

Through strategic planning, feature customization, and performance
tracking, governments can successfully integrate SaaS into their TIAM
frameworks. These systems not only modernize asset management practices
but also deliver tangible benefits in terms of cost efficiency, safety, and
regulatory compliance.

V. Effects on the economy and business of using software as a service in TIAM

Using Software as a Service (SaaS) platform in Transportation Infrastructure
Asset Management (TIAM) might bring about a lot of economic and operational
benefits. These solutions not only save money, but they also boost productivity
and make it easier to switch from reactive to preventative maintenance
practices. This makes the infrastructure more reliable in the long run and makes

public services work better.
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Cost Savings from SaaS Adoption in TIAM Case Studies
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Figure 1: Cost savings achieved through SaaS adoption in TIAM case studijes,
including U.S. DOT (20% [4]), NYC (25% [23]), Australia (30% [24]), Singapore
(15% [8]), Dubai (20% [12]), and UK National Highways (15% [3])

A. The Pros and Cons of using SaaS delivery

Software as a service (SaaS) might cut the Total Cost of Ownership (TCO) for
government enterprises by a lot by using a variety of various ways to save

money.

e SaaS lowers the expenses of IT and infrastructure since it doesn't need
actual data centers, local servers, or on-site maintenance workers.
Research shows that governments may save between 40 and 60 percent
[3, 13] on the upkeep of traditional IT systems.

¢ Agencies may control the budget and scale up or down the use of SaaS
services based on the project's needs. This flexibility helps to save people
from spending too much money on capacity that isn't being used,

especially when activity is low [4].
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SaaS can automate a lot of manual tasks, such keeping track of assets,
making compliance reports, and setting up inspections. This means fewer
mistakes in the office and lower labor costs [12]. This cuts down on the
costs of running the business.

Predictive maintenance saves money: Al gives businesses real-time data
and insights that help them see signs of wear and tear early on. This
proactive method can help save money on maintenance expenditures by
up to thirty to fifty percent [13]. It also helps to avoid the need for

emergency repairs.

In short, financial studies show that using software as a service (SaaS)

may cut expenditures by up to 30% compared to using older legacy systems [4].

B. Improvements to Operations Made Possible by the Use of SaaS

SaaS systems also make day-to-day operations far more efficient, as shown by

the following:

By bringing together data from many sources, such Geographic
Information Systems (GIS), Internet of Things (loT) sensors, and artificial
intelligence models, these systems make it possible to access all of that
data from one place. This centralized view makes it easier to make
decisions and cuts down on the time when assets are not accessible for
usage [5].

Automation of Scheduling: Smart scheduling algorithms locate the best
times for repairs or inspections, which makes maintenance more efficient
and gets rid of tasks that are done more than once [13].

Better Coordination Between Departments: When real-time data is
exchanged, teams from engineering, finance, and planning can all work
together more smoothly. This makes communication better and speeds

up project delivery [12].
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e Faster Response to Incidents: Organizations can find problems as they
happen and respond correctly thanks to constant monitoring using
Internet of Things sensors. This means that there are fewer service

disruptions and less money spent on emergency response [3].
C. The Long-Term Return on Investment (ROI)

Along with lower costs in the short term, using SaaS has long-term strategic

benefits as well:

e Longer Life for Assets: Predictive maintenance may find issues early,
which can add 20% to the life of roads, bridges, and other forms of
infrastructure [13].

e Less Risk of Accidents and Legal lIssues: Proactive infrastructure
management decreases the chances of accidents or breakdowns, which
lowers the amount of money that must be paid out in public compensation
and legal liabilities [4].

e Having access to data in real time makes it easier to make more accurate
predictions and better use of money [12]. This makes it easier to make
wise budgets.

e One of the environmental benefits of better traffic flow and maintenance
is that it may assist agencies meet environmental standards by cutting
down on fuel use and emissions [8].

e The Land Transport Authority of Singapore saved more than twenty
million dollars a year after using SaaS-based technology. They also
witnessed a fifteen percent decrease in the length of time their

infrastructure was down [8].
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D. Barriers to Maximizing SaaS Benefits

There are a lot of good things about Saa$S, but there are also a lot of problems
that might stop it from being fully used and working well in TIAM. Some of these

are:

e The first costs of putting the system into place might be rather high. The
expenditures include buying software, training staff, and putting the
system together.

e Vendor lock-in can make it hard for companies to switch platforms in the
future without having to pay more or worry about compatibility issues.
This happens when some software as a service (SaaS) providers limit
flexibility.

e When it comes to cybersecurity, storing critical infrastructure data in the
cloud requires the use of advanced encryption techniques, strong access
controls, and a full incident response plan.

e Concerns About Internet Connectivity: Cloud-based solutions may not
work effectively in rural or poor locations because they may not have the

high-speed internet infrastructure they need [2, 12], [13].

The economic and operational advantages of SaaS in TIAM are
compelling, especially when considering long-term fiscal sustainability,
improved infrastructure performance, and enhanced citizen services. However,
strategic planning, investment in cybersecurity, and robust internet
infrastructure are critical to overcoming implementation barriers and achieving

scalable success.

VI. Recent changes and chances for software as a service at TIAM

Because of a rise in transformative technologies, the future of Software as a
Service (SaaS) in Transportation Infrastructure Asset Management (TIAM) is

currently being determined. Some of the new technologies that are changing
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how infrastructure is planned, built, and improved are artificial intelligence (Al),
digital twins, blockchain technology, and the Internet of Things (IoT). Three of
the most critical issues for modern infrastructure systems are greater openness,
better operational efficiency, and environmental sustainability. These

technologies promise to improve all three of these areas.
A. Using Al to automate and do predictive maintenance

Artificial intelligence has become a key part of the next generation of TIAM
systems since it can help make predictions more accurate and automate tasks

more intelligently.

e For the sake of predictive analytics, Al could be able to find early signs of
stress on infrastructure by looking at sensor data and prior maintenance
records together. This makes it possible to take quick action, which helps
to avoid failures, cuts maintenance costs by up to 30%, and adds around
20% to the life of assets [13].

e By automating boring tasks like scheduling inspections and making
reports, employees can concentrate on more strategic tasks, which makes
the workforce more productive. Research has shown that this automation
might boost output by 15-20% [15].

e The National Highways Agency in the UK uses a software as a service
(SaaS) platform with Al to help them plan repairs. This has led to a 15%
drop in the amount of unexpected road closures, which has made both

public safety and traffic flow better [13].
B. Digital twins for keeping track of and coordinating things in real time

Digital twins, which are virtual copies of real infrastructure, let governments

recreate situations and make operations better based on real-time data.
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Scenario Planning: These computer models can mimic stress tests like bad
weather or too much traffic. This helps figure out the best ways to keep
things running and make them last for a long time. This can save lifecycle
costs by 10-15% [17].

Live Data Updates: Digital twins, which work with Internet of Things
sensors, make sure that there are always updates. This lets you quickly
respond to changes in structure or problems with system performance.
For example, Singapore's Smart Nation Initiative made digital twins of its
roadways and bridges. This cut maintenance costs by 15% and made

greater use of the infrastructure's assets [2].

C. Blockchain for Infrastructure Security and Transparency

Using blockchain technology in TIAM systems adds another level of data

integrity and openness, especially when it comes to preserving records and

managing vendors.

Decentralized data storage makes sure that infrastructure records (such
those from sensors or inspections) can't be changed and are only visible
to people who have permission [12]. This makes it more probable that the
records will be clear and safe.

Smart contracts make people more responsible and cut down on
administrative delays by automating tasks like starting maintenance work
when certain conditions are met [18]. Smart contracts are agreements that
can be programmed to do things automatically.

For example, Dubai's Roads and Transport Authority used blockchain
technology with its software as a service platform to manage asset data
and contracts. This cut down on paperwork and administrative costs by
20% [12].
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D. Bringing the Internet of Things into smart cities

The Internet of Things is a key aspect of changing how infrastructure is managed

to fit with the bigger goals of smart cities.

Devices that are part of the Internet of Things gather information on traffic
flow, air quality, and the state of infrastructure. This information may be
used to improve urban mobility. SaaS solutions look at this data in real
time and then change traffic signals, change the direction of traffic, or
change the order of maintenance schedules based on what they discover.
These adaptive systems help cities reach their environmental goals by
reducing traffic and pollution, which is good for the environment. Some
installations have shown that traffic flows better and the air quality is
better by 15% to 20% [20].

For example, Barcelona used software as a service (SaaS) system that
were connected to the Internet of Things (loT) to keep an eye on the
infrastructure and traffic. According to the city, the delivery of public

services got a lot better, and traffic congestion went down by 10% [8].

E. Regulatory and Policy Trends

Countries are updating their regulatory frameworks to encourage innovation

while also keeping safety, justice, and accountability in mind as digital

infrastructure grows.

The European Union's Artificial Intelligence Act is an example of legislation
that governs the ethical use of Al-based software as a service providers
and requires them to be open about their practices and secure user data
[4].
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e Standards for Interoperability: International norms like ISO/IEC 30141 push
agencies to use different platforms and technologies together, which
makes systems that are easier to understand and grow [22].

e Public Incentives and Partnerships: In the future, governmental options
may include expanding finance, subsidies, or partnerships to increase the
use of software as a service (SaaS), particularly in countries that have

limited resources or digital infrastructure [21].

VII. Conclusion

Using Software as a Service (SaaS) to help run transportation
infrastructure is a big step forward in how governments take care of and make
the most of public assets. Companies may now use more proactive, predictive,
and cost-effective methods because they no longer use the old reactive
maintenance methods. Software as a service platform have been shown to be
helpful in increasing operational transparency, saving long-term infrastructure

costs, and enhancing the quality-of-service delivery.

Statistics from all across the world show that the practical benefits are as

follows:

e Removing on-premises IT systems has cut infrastructure costs by 30% to
50% [4].

e The UK National Highways Agency saw a 15% drop in the amount of
money spent on emergency repairs and a 40% increase in the speed of
inspections [3].

e A software as a service (SaaS) tool that uses artificial intelligence has a
direct effect on making New York City roads safer by lowering
maintenance costs by 25% and the time it takes to fix potholes by 40%
[23].
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e The national bridge monitoring platform in Australia was able to save
inspection costs by thirty percent while also promoting environmentally

responsible asset management [24].

Digital twins, blockchain, the Internet of Things, and artificial intelligence are just
a few of the new technologies that have made software as a service (SaaS) even
more powerful. For example, in Singapore, using digital twins cut the price of
maintaining infrastructure by 15% [2]. In Dubai, using blockchain to run systems
cut administrative expenses by 20% [12]. In Barcelona, the Internet of Things
(loT) was combined with software as a service (SaaS) platform. This made urban

mobility 10% more efficient [8].

But there are several problems that need to be solved before software as a
service can become widely accepted. Some possible problems that may come
up are the cost of the initial investment, the need for specialized training, worries
about data security, and the need for an internet connection in remote areas.
However, regulations that encourage these initiatives, like the European Union
Artificial Intelligence Act [4] and coordinated finance efforts [21], might be very

helpful in getting over these problems.

To sum up, software as a service (SaaS) is more than simply a digital tool; it is
an important part of making the management of public infrastructure more
contemporary. Governments need to embrace software as a service (SaaS)
platforms, new technologies, and regulations that allow for secure, scalable, and
smart infrastructure governance in order to make sure their infrastructure

systems are ready for the future.
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