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Abstract

Futuristic disruptive technologies like 6G, could further transform the way
we live and work, beyond what was enabled by 5G. The expected features
could enable massive high-speed and low-latency connectivity across diverse
devices giving rise to new applications enabling instant availability of data
related to Smart Cities, Industries 4.0, Intelligent Transport Systems, Utilities,
Healthcare, Security, Media & Entertainment, etc. They will further make
it possible to scale current real-time data collection strategies, adding more
devices without the need for wired connections or fear of interference. Data
is considered as the new oil due to tremendous possibilities it can bring
in the business world through predictive and prescriptive analytics. This
gives rise to the importance of data-driven business model innovation to
provide actionable insights to the business owners, helping them to develop
sustainable business models. Organizations using big data and analytics
within their innovation process are more likely to remain competitive and
sustainable. This paper discusses the importance of harnessing “Real-time
Data” to create value, the challenges in harnessing value from data especially
“dark data,” the role of “Data-driven Business Model Innovation” in creating
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sustainable business and Intelligent Transport System Data-driven Business
Model Innovation as an example.

Keywords: 6G, 5G, business model innovation, data-driven business model
innovation, data analytics, smart cities, intelligent transport systems.

1 Introduction

Business models describe the rationale of how an organization creates, deliv-
ers, and captures value. Evolving consumption patterns, advent of social
media, and emerging opportunities in new sectors fueled by disruptive tech-
nologies, would create a need to innovate new business models. Business and
Government leaders will confront change on many fronts – in the way busi-
ness organize themselves, on how jobs are defined, how we use technology
to interact with each other and the rest of the world, etc. Business leaders and
policymakers need to consider their potential before they begin to exert their
disruptive powers in the economy and society and create new business models
to fully monetize and harness the features enabled by these technologies [1].

Data is considered as the new oil due to the tremendous possibilities it
can bring in the business world through predictive and prescriptive analytics.
Data is considered as an asset for organizations now. There will always be
an on-going demand for more higher speeds and data both from business and
consumers, impacting new domains and giving rise to new use cases. This
will pave the way for the need for technologies “beyond 5G” going forward
into the next decade. Futuristic disruptive technologies beyond 5G, termed
as 6G, could further transform the way we live and work, beyond what was
enabled by 5G. It is expected to provide features beyond 5G, like (i) Further-
enhanced Mobile Broadband (FeMBB) with speeds 10 times faster than
5G, (ii) Advanced ultra-Reliable Low Latency Communications (AuRLLC)
of <1 ms, and (iii) Enhanced massive Machine Type Communications
(EmMTC) capable of supporting trillions of machines.

Further, the expectations from such technologies integrating communi-
cations, navigation, sensing and services, are to enable: (i) Human Bond
communications allowing more holistic sensory information exchange uti-
lizing all five senses – optical, aural, olfaction, gustation, and tactile; (ii)
mind-to-mind communications or telepathy, (iii) 5G to satellite connectivity,
etc. This could provide seamless provision of services everywhere including
remote areas, on-board ships, aircrafts (in-flight services), moving trains, etc.,
and could enable ability for remote interactions on an emotional level.
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The above-described features could result in far more data-intensive
applications giving rise to the need for harnessing “real-time” data to create
value. However, there are challenges in deriving insights from “dark data”
and limitations of traditional data analytics platforms and absence of data-
driven organization culture. However, these challenges can be overcome by
using the right type of tools and processes.

Organizations can become successful due to their business model innova-
tion (BMI) rather than their product innovation. Organizations can disrupt
their markets or create new markets by using innovative business models
designed around internal or external data collection and performing advanced
data analytics to provide an unmet customer need. Big data analytics is the
driving force of Marketing today. Data-driven marketing is crucial to success
in a hypercompetitive global economy. Organizations using big data and ana-
lytics within their innovation process are more likely to remain competitive
and sustainable.

Intelligent transport systems including connected vehicles, autonomous
vehicles, and UAVs offer tremendous data-derived opportunities which are
explored further in detail; as an example.

2 Importance of Harnessing “Real-time” Data to Create
Value

“Data Age” reports that the global datasphere will grow from 45 zettabytes in
2019 to 175 zettabytes by 2025 and nearly 30% of the world’s data will need
real-time processing. By 2025, around 6 billion people would be interacting
with data every day. This would mean that about 75% of world’s population
will be interacting with data daily [2]. 6G technologies giving rise to new
applications across multiple domains, would result in further data explosion.

Example:

• Connected vehicles, autonomous vehicles, UAVs.
• Smart cities with city-wide sensor network.
• Factories of the future.
• Security and surveillance.
• Utilities.
• Healthcare, etc.

IoT devices and sensors capable of real-time information collection,
coupled with advanced analytics technology has made reliance on real-time
data, practical. These data must be accessed in near real-time and processed
instantaneously to derive maximum benefits of the data.
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Let us examine one of the above domains – Connected Vehicles which
are equipped with hundreds of sensors, integrated with a great number
of smart technologies. Connected vehicles communicate with the driver,
other vehicles, roadside infrastructure, and the cloud. They collect immense
amounts of internal and surrounding data. Sources of data in a connected
vehicle are: [1]

• Electrical Control Units which control internal sensors and gives vehicle
health data.

• External data like:

◦ Environment parameters – weather, temperature.
◦ Data about pedestrians, other vehicles, and road conditions.
◦ Shared data with other nearby vehicles.

• Data from third parties through cloud connectivity like traffic/weather
data, etc.

Self-driving cars are expected to generate and consume around 40 ter-
abytes of data for every eight hours of driving and would be generating about
as much data as about 3000 people [25].

Vehicle data creates value by: [1]

• Data is valuable in elevating the driver experience. Improves driver
experience by acting as a real-world sensor that surrounding vehicles
can leverage to determine real-time traffic and weather conditions.

• Data exchanged between vehicles on the road, can reduce potential
crashes and improve traffic flows, all of which contribute to enhancing
the driver experience.

• Vehicle manufactures can derive value from vehicle data because the
vehicle is the source generating the data that other companies and third-
party developers need to build new applications that ultimately impact
the driver experience.

• Vehicle makers can monetize both the data stream by allowing access to
specific streams of anonymized real-time data to third party developers,
as well as the actual application like real-time traffic route guidance,
through royalties charged to the third parties.

Apart from the vehicle manufacturers and owners, vehicle data could also
find its use in the following:

• Traffic department to improve traffic systems and prevent traffic conges-
tions.
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• Weather and road condition survey throughout different regions.
• Disaster management and emergency service providers.
• Third party vehicle ride sharing providers.

Each of the above use cases can create value either by generating revenue,
reducing costs, or enhancing safety and security.

Many research companies have estimated the business opportunity value
from Connected Vehicle data. Harbor Research expects this value to be $47
billion by 2023, out of which $8.2 billion would be from basic systems
software and services having applications like location, routine diagnostics,
and monitoring, the rest would be due to advanced value-added software and
services having applications that include vehicle performance, contextual-
ized in-vehicle experiences, and V2X (vehicle-to-infrastructure, vehicle-to-
vehicle, etc) [3]. McKinsey & Company estimates the overall revenue pool
from vehicle data monetization at a global scale to USD 450–750 billion by
2030 [4].

While 5G will make Internet of Things (IoT) possible, 6G would speed
it up. 6G will deliver speeds 1000 times faster than 5G, enable 1 Tbps peak
data rate and have a latency of five times lower than 5G, which can make
almost instantaneous transmission of massive data possible. It is expected to
have a much higher improvement in energy efficiency compared to 5G. 6G
would enable network management away from cloud to the “edge” so that the
response time is reduced. 6G would enable much higher quality video across
different verticals. This could include stadiums, shopping malls, etc., which
would result in huge increase in amounts of data used and generated by the
consumers and systems. Content can be generated, transmitted, and shared
irrespective of place and time. This would enable new data-driven business
opportunities across various verticals. This would enable new use cases
using augmented reality and virtual reality applications providing immersive,
interactive customer experience resulting in generation of huge amounts of
data which needs to be harnessed in real-time or near real-time.

The Media & Entertainment industry will be greatly impacted by the
way content can be utilized. The quality of the content alone will not ensure
the success of this industry. Success also depends on how easily consumers
can access the content and how they are able to interact with it. Companies
will have to tap into the consumers behaviors, preferences, locations, spend
abilities and patterns, etc. Companies will have to find ways to tap such data
and analyze them to be able to ensure their business success.
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Combination of big data, analytics, and AI has led to the transformation
of existing services and creation of many new data-intensive services. It is
critical that organizations harness the power of technology and data into
an effective strategy, to remain competitive and create significant value.
Gartner global CIO survey, conducted in 31 industries across 41 countries,
concluded that Big Data & Analytics as the most disruptive force in enterprise
technology [5].

6G will make it possible to scale current real-time data collection strate-
gies even further, adding more devices without the need for wired connections
or fear of interference. This would enable businesses to scale up their
real-time data strategies, innovating data-driven business models to ensure
businesses to remain competitive and sustainable.

3 Challenges in Harnessing Value From Data and
Overcoming Them

Organizations and people tend to take decisions based on biases and beliefs
if they do not base their decisions of data. Data replaces beliefs and provides
competitive advantages.

Every day 2.5 quintillion bytes of data are created. Ninety percent of the
world’s data today has been created in the last two years alone. Increased
quantity of data allows for more qualitative approach. Big data includes both
structured and unstructured data including text, sensor data, audio, video,
and log files. Ninety percent of data generated is unstructured data that
computers cannot easily interpret. This includes tweets, photos, etc. [6]. The
top big data challenge, as per Gartner’s CIO survey, is “determining how to
get value from big data” and integrating big data technology with existing
infrastructure [7].

According to “Data Age 2025” [21], companies will be storing more
than 100 trillion gigabytes of data by 2025. These data would be coming
from various sources in different forms and hence harnessing these data into
actionable insights would be the biggest challenge for any organization. It is
estimated that only 37% of companies claim to have been data-driven [22].

In its July 2020 Global Survey report, IDC projected that the enterprise
data will grow at 42.2% annually in the next two years and that only 32%
of data available to enterprise is put to work while the remaining 68% is
not utilized. The biggest factor impacting growth in amount of data going
forward is attributed to increased use of advanced data analytics, followed by
increased use of IoT devices gathering data automatically [24].
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Lot of valuable information is hidden as “dark data” which is not easily
visible or accessible. Organizations collect large amount of data in the normal
course of functioning but may not be able to utilize them for reasons including
either being unaware of them or limitation of the analytics platforms used.
Such data is called as “dark data.” Such data may result to lost opportunities
if the important insights are not harnessed. Such organizations may lose their
competitive advantage against their competitors who implement platforms to
analyse and process dark data. Also, unanalysed data could create security or
legal issues, if not handled correctly.

IBM estimates that roughly 90% of data generated by sensors and
machines never gets used [23]. The growing flow of machine and sensor data
generated by IoT, and the massive stores of raw data found in the unexplored
depths of the deep web, all comprise dark data.

Dark data can give greater insights to reveal trends, patterns, and rela-
tionships that are missed during normal business intelligence and analytics
activities. Dark data analysis could give better understanding of the cus-
tomers’ requirements and helps in reframing business insights. However, dark
data analysis is very challenging for organizations.

Harnessing the unstructured data can enable discovery of hidden insights,
which could be extremely useful to organizations. For example, social media
data can help detecting customers/public perception of a product. If found
negative perception, a pattern may be detected which may help in root-cause
analysis, thereby improving the product/service quality and sustaining the
business. Customer service can also utilize the social profile of the customer
to better understand and deal with the customer.

The major challenges for advertisers today are understanding the scale,
delivery, and feedback measurements, which can be overcome with data-
driven business model innovation.

There is an availability of huge amount of data and information in every
vertical and all spheres of life, which is enabled by IoT, 5G & beyond
technologies. However, there are challenges in effective harnessing of these
data to create sustainable value. The challenges include:

• Lack of human and system abilities to properly ingest, analyze, and
manage these data and information.

• Lack of effective data-driven strategy. The organization processes and
current business models may not be data-driven.

• Data protection regulations introduced in various countries.
• Evaluating and defining the role and influence of AI – lack of explain-

able AI.
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• Lack of the right resources and skills to bring data, analyze it, get
actionable insights.

• Data ingestion to connect well-structured data to semi-structured/
unstructured data that is not easily understood.

• Data volume would be huge, and the companies will have to be able to
access it in real-time, analyze, and act on that instantly. Systems should
be capable of handling any amount of data very quickly.

• Cost of implementation of harnessing value from data.

Forbes survey revealed that the major challenges to adopting analytics
were that the analytics insights were not well integrated into the business
process and there was lack of people skills in implementing them [8].

Sensors can be installed anywhere easily but effective utilization of the
data they produce could be a challenge as a certain pattern needs to be derived
from the data. Digitalization and data bring with it, new business models and
new opportunities to create value and generate revenues. Furthermore, gath-
ering, storing, and processing data is associated with costs that companies
need to weigh against the potential income it can bring. A process of value
creation is needed, where data is made useful by processing and combining it
in the right ways.

Dark data can be harnessed by identifying the useful data from large
amount of unstructured data by using the right tools and applying data pattern
algorithms. The value of a particular amount of data can be identified to
determine areas of its usefulness and risks if not utilized. Such tasks cannot
be done manually and needs the right kind of tools to harness actionable
insights. Tools utilizing artificial intelligence, machine learning, computer
vision, pattern recognition, etc. will have to used.

Traditional and legacy data analytics platforms are too complex to build,
very slow, have limitations on handling dark data, and are not scalable. Thus,
they are unable to harness data effectively to get actionable insights when
they must handle the type and volume of data enabled by 6G technologies.
The above limitation can be overcome by using the right kind of data analytics
platform which can do the predictive and prescriptive analytics of structured,
unstructured, and semi-structured data.

The data analytics platform should enable better data capture, interpre-
tation, analysis, and visualization data from any form and from any type
of sources. Traditional platforms depend on humans for data preparation,
analysis, and visualization. It should provide AI at the data ingestion, data
preparation, and data visualization. It should be able to move from descriptive
analytics through predictive analytics to prescriptive analytics.
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Data analytics platform should include the following features:

• Support for text analytics, NLP, image & video processing using
computer vision algorithms.

• Data ingestion mechanisms for streaming, logs, bulk, micro-batches.
• Support for structured, semi-structured, and unstructured data.
• Features for data cleansing and visualization.
• Ability to have AI across all layers – at data ingestion, data cleansing,

and data visualization. Traditional platforms have AI at data cleansing
layers only.

• Optimized for high-performance to ensure scalability. The platform
should support high-performance compute and high-performance stor-
age.

• Built-in data anonymization for personal data protection.
• Data encryption for enhanced security.
• Should be edge deployable. Decisions must be taken at the Edge or at

the place where the action happens. This ensures real-time analytics.
• Traditional platforms may be proprietary resulting in vendor lock-in.

The data analytics platform should support global standards.
• Cost-effective and should not increase the cost of harnessing data than

the value generated by it.

It is very important for organizations to embrace a data-driven culture
and strategy and implement data-driven business model innovation. Data
analytics mainly involved analysing structured data. With the understanding
of the importance of “Dark data”, harnessing value out of dark data gives
organizations a competitive edge.

4 Role of Data-driven Business Model in Driving
Sustainable Innovation

In Section 2, we have seen the importance of harnessing “real-time” data to
create value.

Data-driven business models innovation should fully unlock the com-
mercial potential of their data, making better use of data across the board,
including info sourced from customers and telemetry from smart devices,
biometrics/voice data, purchase behavior, transaction data, etc.

Data-driven business model innovation can be used in Business to Con-
sumer (B2C), Business to Business (B2B), Business to Business to Consumer
(B2B2C), and Government to Citizen (G2Ci) [9]. There is rapid urbanization
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going around in the world. Effective collection and utilization of data is the
key to the success of Smart Cities [10].

Irrespective of their size, businesses can look at ways to monetize their
own big data to capture new revenues. This gives rise to need for them to
create data-driven business models. Well-known companies have become
successful, due to their data-driven business model innovation rather than
their product innovation [11]. Such companies can disrupt their markets
or create new markets by using innovative business models designed with
the insights provided through data analytics from internal or external data
being harnessed, with result of providing unmet customer needs. Examples –
Google, Facebook, Amazon, Netflix, Uber, Airbnb, Zara, Flipkart, OLA,
etc [1].

Organizations using big data and analytics within their innovation process
are 36% more likely to remain competitive and sustainable [12].

MIT Research showed that data-driven businesses have an output and
productivity that is 5–6% higher than similar organizations who are not
utilizing data-driven processes [13].

Data-driven marketing is increasingly adopted and claimed by 65% of
marketing executives as crucial to success. Twenty percent of marketing
expense is used for data-driven advertising campaigns. Big data analytics is
widely adopted in marketing today and is considered as its driving force [14].

Some examples – Vehicle manufacturers can change their BMs from
product-oriented strategy of selling more vehicles, to a customer- and service-
oriented strategy like “custom design for individual” enhancing customer
experience.

Data-driven business model innovation helps in creating business con-
tinuity plans ensuring sustainable business in face of disruption. Business
models should involve faster adoption of new technologies, more investments
in technologies, new ways of working, and data-driven technologies will be
the key in this.

Business models will have to adapt to changing social attitudes, customer
behaviors, and demands, as power has shifted to the consumers in the digital
age where they can compare products, services, prices, and reviews, and
buy in an instant from any part of the world. Customers’ expectations are
increasing, and preference is for buying or working with socially responsible
organizations. Business models must cater for different generations of cus-
tomers, as the aspirations and brand loyalty vary vastly. Gen Z have lower
brand loyalty compared to earlier generations. Such businesses will have to
use data-driven insights as a way of meeting rising customer expectations.
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Business models would have to include sustainability to environment
also by including waste reduction and lowering energy consumption in their
activities. Sustainable BMs have the following advantages:

• Customer’s preference to buy or work with sustainable organizations.
• Cost savings due to energy efficiency and reduced consumption.
• New market opportunities for sustainable products and services.
• Meet regulatory and legal requirements.
• Include comprehensive recycling programs.
• “Paperless” business.

Minatogawa VL et al., developed an artifact to assist BMI using per-
formance measurement indicators of a company’s business model powered
by big data analytics. They successfully applied and demonstrated this for a
fashion e-commerce company, thereby proving that the process of BMI can
be greatly enhanced by applying big data analytics [19].

Data-driven business model innovation should plan to better harness
data by:

• Improving customer experiences.
• Personalising products and services to customers.
• Tracking business performance.
• Making strategic decisions through insights gained into markets,

customers and clients.
• Targeted advertising.
• Improve internal and supply chain efficiencies.
• Recording behaviors and activity to track accountability and improve

security.

Any business model should fundamentally refer to the way business wants
to operate related to the following seven business dimensions [18].

• Value proposition – Values which a business proposes to its customers,
users, employees, or supplier, which can be products, services, or pro-
cesses ideally generating a profit to the business. However, this value
need not be in terms of money. It could be knowledge dissemination,
goodwill earned, or even happiness through contribution to humanity.

• Customers or Users – Customers pay for the value directly, whereas
user does not pay directly. Customers can be end consumers (B2C) or
businesses (B2B). Value is derived from users indirectly, for example,
social media users.
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• Value chain functions – Activities which are required to create product,
service, or the process.

• Competences – Internal competencies required to perform the value
chain functions, which could be technology, human resources, organi-
zation structure, and its culture.

• Network – These are partners of the business, which could consist of
physical networks like internal colleagues or supply chain partners or
tax auditors, etc. ICT systems form part of the digital network. Networks
could also be virtual, that is, they are not part of the business throughout,
but come into picture as and when required only.

• Value formula – Procedure for calculating price and costs, which can be
quantified in terms of money or other values. This indicates whether the
business is making profit or loss.

• Relations – This holds all the above dimensions together by setting a
relation amongt them. Such a relation could be channelized through our
physical senses (seeing, hearing, feeling, tasting, and smelling) or could
be virtual.

The challenges for developing a data-driven BM are in extracting data,
refining it, and ensuring that it is utilized most effectively. Companies must
first have clarity to know what to achieve by using big data. They should
then formulate the value proposition, that is, plan the desired offerings and
the target customers. The target customers could be businesses (B2B), Con-
sumers(B2C), Consumers through other businesses (B2B2C), or Government
(B2G). They should decide what data is required and the methods of acquir-
ing the data. The data sources could be either self-generated, existing data,
freely available data, provided by customer, or acquired data.

Next, they should decide on the method of processing this data to extract
the true value contained within data, which could be done by descriptive
analytics, predictive analytics, or prescriptive analytics in increasing order of
sophistication depending on the level of investments in tools and resources.
Further, they should decide the methods of monetizing the offerings.

The revenue model could consist of Licensing, Subscription fees, Usage
fee, Product sale, Renting/leasing, Advertising, etc., depending on the offer-
ings and the target market. The challenges faced in accomplishing the desired
outcome using the data-driven BM are the quality and relevance of data and
the sophistication of the analytics methods used [15].

Business models should be technology driven to ensure that future mar-
ket conditions and customer needs are understood by harnessing the full
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potential of data. This would ensure business survival in a highly competitive
environment [16].

Data-driven business models have two main elements: The first one is
value creation, which is dependent on the availability of the right data in-
house or acquired from outside sources. Some initial test data can be used
which can be further enriched via external data collection.

Next, the usage of this data must be determined with analytics, that is, to
create the objective of this data. The value capture process involves planning
the conversion of this data into revenue earning service by exploring the target
customers. This gives a clear target market when transforming value creation
into value capture.

The second element is the creation of the revenue model to be used which
should make the value proposition appealing to targeted customers, thereby
ensuring business sustainability. If data is not immediately available or it
cannot be processed in-house, then engaging with the right partners becomes
necessary.

Business Models Inc defines three categories of big data business models
based on their value proposition and customers – “Data-as-a-Service Busi-
ness Model,” “Information-as-a-Service Business Model,” and “Answers-as-
a-Service” [17].

“Data-as-a-Service” Business Model Category [17]

Here, the requirement for the customer/user is only aggregated and
anonymized data, which they can use to develop their own offerings.
This model has an easier business development process and lower revenue
potential and is presented in Figure 1.

Figure 1 “Data-as-a-service” business model category.
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Describing this business model as per the “Seven dimensions of busi-
ness” [18].

• Value proposition – Aggregated and anonymized data to customers who
then can utilize this data in whatever way they want.

• Customers or users – Those entities who have the capability and the
expertise to use raw data and derive their own information or insights
from this data and gain benefits from the offerings they develop from
such insights.

• Value chain functions – Data ingestion from different data sources
which may include structured, semi-structured, or unstructured data,
data aggregation, and data anonymization.

• Competencies – Data expertise, data collection, data management.
• Network – Could be physical, digital, or virtual network providing raw

data.
• Value formula – Business intelligence/Data platforms usage-based.
• Relations – Analytics service providers, business intelligence providers,

data sources, etc.

“Information-as-a-Service” Business Model Category [17]

Here, the requirement for the customer/user is some insights or information
which they can use for their business or work. This business model is
about converting data into information for customers who may pay for some
customized information and is presented in Figure 2.

Figure 2 “Information-as-a-service” business model category.
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Describing this business model as per the “Seven dimensions of business
models” [18].

• Value proposition – Aggregated, anonymized data, further processed, to
extract some information/insights specifically of use to customers, who
may not have the expertise for this or may not want to invest in this.

• Customers or Users – Any business or organization who could use these
insights for their own use or for further selling an idea based on certain
information.

• Value chain functions – Data ingestion from different data sources
which may include structured, semi-structured, or unstructured data,
data aggregation, data anonymization, data processing/visualization.

• Competencies – Data expertise, data collection, data management, data
analytics platforms, data analysis expertise.

• Network – Data sources, big data analytics platform providers, cloud
platforms, etc.

• Value formula – On-premises or SaaS model-based data platforms
usage.

• Relations – Analytics/Business intelligence service providers, data
sources, etc.

“Answers-as-a-Service” Business Model Category [17]

This provides an accurate answer to specific questions of the customers, who
may need this for making an immediate decision. This model ensures that
the answers generated are beneficial to the customer in terms of authenticity,
reliability, and potential value, which can provide confidence to the customer
to make spontaneous decisions with these answers and hence would be
willing to pay a higher price for this. This is presented in Figure 3.

Describing this business model as per the “Seven dimensions of business
models” [18].

• Value proposition – Aggregated, anonymized data, further processed to
extract some information specifically of use to customers and perform
advanced analytics to provide accurate answers to specific customer’s
requirements.

• Customers or Users – Businesses, marketing companies, on-line shop-
ping, etc.

• Value chain functions – Data ingestion from different data sources
which may include structured, semi-structured, or unstructured data,
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Figure 3 “Answers-as-a-service” business model category.

data aggregation, data anonymization, data visualization, data analytics,
what-if scenario development, and predictive analytics.

• Competencies – Data expertise, data collection, data management,
advanced data analytics platforms, data analysis expertise, customer and
market knowledge.

• Network – Data sources, big data analytics platform providers, cloud
platforms, etc.

• Value formula – Data analytics product sales, SaaS model-based data
analytics, etc.

• Relations – Analytics/ Business intelligence service providers, data
sources, etc.

5 Intelligent Transport Systems Data-driven Business
Model Innovation

Data-driven business model innovation for intelligent transport systems,
is discussed here as an example of how real-time data can be harnessed
to create value. The conventional business models of vehicle manufactur-
ers focused on selling more vehicles. They need to change their business
models from product-oriented strategy to a customer- and service-oriented
strategy. With new concepts of ridesharing, next-gen mobility, they should
shift their business model focus away from physical vehicles to “custom
design for individual” i.e., allow the customer to specify lot of conve-
nience in the vehicle as per their preference. With personal context at the
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forefront, the driver and rider experience are becoming the true market
differentiator.

The business model should provide a seamless, personal, relevant expe-
rience to the user. The data to create this experience exists in abundance,
and it is only growing more plentiful. The business models should enable
the system to collect this data, leverage it to infer context, and create bold,
revolutionary solutions. Inherently, hardware acts as a commodity, largely
static, and lacking dynamism. But using data to create a highly contextual,
adaptable experience introduces a new paradigm: one where automobiles are
no longer commodities but intimate, personal platforms [1].

Business models should enable the following services through vehicle
data analytics which are valuable to vehicle manufacturers, vehicle users,
third party service providers, and government agencies [1]:

• Usage-based insurance.
• Usage-based tolling and tax.
• Connected navigation services.
• Remote control of vehicles.
• Driver’s condition monitoring service.
• Emergency call service.
• Breakdown call service.
• Stolen vehicle tracking and theft protection.
• Targeted advertisements and promotions.
• Fleet management services.
• Remote vehicle performance configuration.
• Vehicle usage monitoring and scoring.

Business models should address leveraging of data to drive more relation-
ships and experiences between drivers and their vehicles for monetization.
In a connected vehicle ecosystem, abundance of data will be created which
can potentially provide insights into vehicle health and customer behavior.
Business models should include services such as predictive maintenance to
predict future failure of vehicle parts and direct users to service centers before
parts can malfunction.

Insurance companies can offer usage-based insurance analyzing the
driver’s capability and usage patterns. Location-based services can be offered
to drivers based on analysis of their personal preferences and behavior data.

Connected vehicle data can be used to increase internal efficiency, quality,
and product differentiation for vehicle manufacturers. This data could be used
to calibrate their own vehicles and redesign them according to the insights
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they got about vehicle performance. Data can be used to make smarter
decisions about when to replace wear components in the vehicle instead of
on regular service intervals.

Further, data can help improve vehicle health through driving statistics,
self-diagnosis, remote diagnosis, and real-time vehicle information. These are
things that become even more important when moving to a business model
where the OEM is the owner of the vehicle.

The new business model for the vehicle manufacturer includes creating
partnerships between Telcos, application providers and other third parties.
Such partnerships will become important in creating value for them outside
their current value chain, where they will need to package data in ways that
make it attractive.

Business models could include the costs of data monetization being
bundled in the vehicle price or offering a subscription price. Different players
to harness vehicle data monetization include vehicle manufacturers, telecom
service providers, infrastructure providers, insurance companies, third party
mobility aggregators, etc.

The traditional vehicle manufacturers, and their parts’ OEMs will find
it challenging in adopting to this scenario. They need to make paradigm
changes to monetize the full potential of vehicle data.

Examples of data-driven business model innovation implementation in
urban transport: [20] – An Indian state is implementing a structured frame-
work for data-driven systems approach to road safety with the following
objectives:

• Enhance road safety measures to reduce number of road accidents and
fatalities from it.

• Increase survivability of road accident victims and reduce occurrence
rate.

• Capacity building of the core road safety team.
• Develop road map towards reaching the SDG goal of 50% reduction in

road fatalities by 2030 and eventually to zero deaths from road traffic
accidents.

• Help build a data-driven trauma care.

6 Conclusions

6G technologies enable new use cases across multiple domains like Smart
cities, Connected vehicles, Factories of the future, Healthcare, Security &
Surveillance, Utilities, Media & Entertainment, etc. This will further add
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to the data explosion happening currently in the enterprise area, generating
humongous amount of data which needs to be harnessed in real-time or near-
real time to create value. Further, insights from “dark data” also needs to
be harnessed for competitive advantage. Organizations are unable to harness
data effectively to get actionable insights due to the limitations of the tradi-
tional data analytics platforms which they use and the absence of data-driven
organizational culture.

The above challenges can be addressed by (a) utilizing advanced AI-
based data analytics platforms overcoming the limitations of traditional data
analytics platforms, (b) implementing data-driven business model innovation.

Data-driven business model innovation is very important to harness the
opportunities enabled and ensures businesses to remain competitive and
sustainable. This ensures that business become “future ready.”

Data-driven business model innovation ensures sustainability and pan-
demic resiliency by using data to get holistic view and adapt accordingly
quickly. Data is key for navigating the digital economy. It is becoming
more important to use a wider range of data, including insights and thought
leadership compiled by industry experts.

Future-ready business harness data effectively, use it in a smarter and
more strategic ways, leading to its sustainability. Such companies use data
to make the best commercial decisions.

Data-driven business model innovation will differentiate from traditional
businesses, in the way of revenue generation and customer relationships.
Businesses should build data in at the heart of their business model ensuring
security, resilience, and sustainability.
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