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Abstract

Talk of “6G” is no longer an engineering thought experiment: it's becoming a social and
economic conversation. Vendors and standards bodies describe 6G as the platform that will
move us from connected devices to connected intelligence and immersive experiences;
governments are already funding research and patent drives; and citizens are thinking about
towers, costs and health implications. This article surveys current views on 6G from industry
white papers, policy bodies and early public reactions. It explains the potential benefits (new
services, resilience, socio-economic uplift), explores the main cost levers (spectrum,
densification, energy), and outlines social and governance challenges (acceptance, equity,
environmental impact). The aim is to give a balanced, readable synthesis of what people think,
what’s at stake, and how societies might prepare for the ultra-connected infrastructures 6G

promises.
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1. Setting the scene: what 6G promises — public services and business models, not
in people’s words only faster phones. This vision is central to

how stakeholders frame the value
Industry roadmaps present 6G as a leap

o proposition: it's “connectivity  as
from communication to platform — a

infrastructure” rather than just telecom.
connective fabric for sensing, Al, and

ericsson.com+1

immersive experiences (mixed reality,
digital twins, tactile internet). Vendors and For the public and many non-specialists,
standards bodies position 6G as a socio- 6G is often heard about as “the next faster

technical platform that could enable new network.” But when prompted about
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actual value, people tend to react to
tangible examples: ultra-reliable networks
for connected vehicles, immersive
telemedicine, or better rural coverage. The
difference in framing — speed vs. societal
service — is important when measuring

public support and willingness to pay.

2. Who's saying what: stakeholders and

their perspectives

Industry (vendors & operators)

Network vendors and operators emphasize
capability and readiness: spectrum
planning, standards work and long-term
research are underway with
commercialization expectations around
the 2030s. They argue 6G will unlock
enterprise services and long-term revenue
beyond consumer data plans. This industry
message also stresses lessons learned from
5G — especially around realistic business
cases and the need for better alighment

with customers’ needs.

ericsson.comDatacenter Dynamics

Policy and standards bodies

Groups such as the ITU are framing 6G

around IMT-2030 goals: broader coverage,
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new usage scenarios, and coordination of
spectrum policy. Policymakers focus on
(research

national competitiveness

funding, patenting) and regulatory
readiness for spectrum and security.
National initiatives (e.g., government
alliances and patent targets) are emerging
as countries try to shape standards and

industrial leadership. ITUThe Times of India

Citizens and local communities

Public reactions are mixed. Enthusiasts
imagine new services and local economic
benefits; many residents worry about
masts, visual impact and potential health
concerns when new infrastructure is sited
near homes — conflicts that already arise
in local deployments and provoke political
attention. Community buy-in, transparent
planning and early engagement are

repeatedly identified as critical. The Sun

3. Why people care: usefulness and

societal value

Everyday services

People are bullish about 6G when it
connects to everyday improvements:

smooth, reliable remote health
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consultations; education via immersive
classrooms; safer transport through
vehicle-to-everything reliability; faster
emergency response thanks to sensor
networks. These are the narratives that
gain traction beyond technophiles.
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Economic opportunity

Operators and governments see 6G as an
enabler for new industries — smart
manufacturing, precision agriculture, XR
entertainment — that could drive jobs and
GDP. For businesses, the promise of ultra-
reliable, low-latency links means new

automation and service offerings.

National strategy and prestige

Countries are investing in 6G research to
secure a place in standards, preserve
cyber-sovereignty, and build domestic
high-value industries. For policymakers,
leadership in 6G is tied to industrial policy

and strategic autonomy.

4. Price tags and cost drivers: where the

money goes

People’s second question after “what is

it?” is almost always “how much will it
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cost?” Deployment costs for a next-gen
mobile fabric revolve around a few big

levers:

e Spectrum — acquiring and
managing new bands (including
mmWave and beyond) can be
expensive and politically fraught;
regulators’ choices strongly shape
operators’ business cases. Recent
industry reports flag spectrum as a

major and growing cost for

operators. GSMA

o Densification & Sites — higher-
frequency bands and ultra-reliable
services require many more small
cells and edge nodes; building and
maintaining this density (permits,
masts, backhaul) is a major capital
expense. Local opposition and
planning delays can add cost and

time. Datacenter Dynamics

e Energy & OPEX — energy is already
a large share of operators’
operating costs; moving to always-
on, Al-enabled network elements
can increase power needs unless

energy efficiency is prioritized.
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Operators are looking at green data
centers and smarter scheduling to
manage OPEX and meet

sustainability goals. GSMA

e Device & ecosystem — new
chipsets, sensors and AR/VR
hardware add cost for consumers
and industries that want to adopt
6G services — creating adoption

lags if device prices remain high.

Overall, price sensitivity differs: consumers
expect modest price increases (if any),
while enterprise customers will pay for
specialized  slices and

guaranteed

performance — provided the value is clear.

5. Social and ethical challenges people

raise

Visual impact and local disruption

Communities have objected to new masts
and installations when siting decisions are
opaque or aesthetics ignored. These
conflicts highlight the need for community
consultation and sensitive design to secure

social license. The Sun
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Health anxieties and misinformation

Even as scientific consensus does not
support harmful effects at regulated
exposure levels, public anxiety persists.
Transparent communication and local
engagement are needed to reduce

misinformation and improve trust.

Digital divide and fairness

If 6G’s early rollouts focus on cities and
high-value sectors, rural and low-income
communities risk being left further behind.
Equity in rollout (coverage commitments,
affordable devices) is a recurring public

concern.

Environmental concerns

Higher density and more compute at the
edge can increase energy demand.
Stakeholders increasingly expect operators
to commit to renewable energy, energy-
efficient designs, and lifecycle thinking for

infrastructure.

6. Governance, regulation and public

engagement: what people want

Citizens and civic groups are calling for
clearer policies on siting, spectrum

allocation transparency, privacy
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protections for pervasive sensing, and
environmental commitments. Practical
measures include mandated public
consultation processes, visible
environmental and health impact
assessments, and cost-sharing models for
benefits (e.g., local

community

connectivity funds).

Policymakers can ease social acceptance
by aligning 6G goals with visible local
benefits — jobs, local services, and public-
interest applications. Industry should
prioritize  early, visible pilots that
demonstrate local value (telemedicine
wing, smart transport corridor) to build

trust.

7. Bottom line: realistic expectations and

pathways forward

People generally support better, more
reliable connectivity when they see
concrete benefits, transparent planning,
and fair cost models. The path to scalable,
reliable 6G infrastructures will depend less
on raw speeds and more on three practical

success factors:
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1. Benefit clarity — show
communities what 6G will do for

them (healthcare, safety, jobs).

2. Cost realism — align pricing, public
investment and regulation so
operators can build sustainably
without overburdening consumers.

GSMA

3. Early engagement & responsible
design — plan siting, sustainability,
and privacy from day one to avoid
the controversies that slowed past

rollouts.

Literature Review

The academic and industrial literature
frames 6G not only as a technical upgrade
but as a societal infrastructure. Vision
papers emphasize that ultra-connected
systems  will underpin  healthcare,
education, mobility, and public services,
echoing how roads or electricity grids

became basic infrastructures of earlier

eras.

Global Frameworks: IMT-2030 as the

Anchor
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The ITU’s IMT-2030 framework is central in
shaping the roadmap. It sets out the steps
toward 6G: articulating vision, defining
requirements, and producing standards by
2030. This framework stresses that
scalability and reliability will require
coordination across sectors, from telecom
and spectrum policy to urban planning and
energy systems. Groups such as the NGMN
Alliance support this vision, highlighting
that sustainable investment models and
realistic business cases must be considered
if 6G is to truly deliver as infrastructure
rather than just another consumer

upgrade.

Insights from Surveys and Vision Papers

Recent survey articles (e.g., Jiang et al.,
Pennanen et al.) compile what researchers
and vendors think 6G will look like. They
describe ultra-connected infrastructures as
moving from “faster phones” to platforms
of intelligence: networks that natively
integrate sensing, Al, and immersive
services. For the public, this translates into
reliable telemedicine, immersive

classrooms, smart transport, and more

equitable access to high-quality services.

www.ijernd.com

The emphasis is on usefulness to everyday

life as much as on performance indicators.

Chowdhury et al. and Alghamdi et al. add

depth by highlighting enabling
technologies — Al-driven networks,
terahertz spectrum, and reconfigurable
intelligent surfaces — but even in these
technically rich surveys, the recurring
theme is that such advances must serve
larger goals: energy efficiency,

sustainability, and affordability for citizens.

Regional White Papers and National

Visions

China’s IMT-2030 Promotion Group and
India’s TSDSI have contributed vision
papers that stress regional priorities: China
frames ultra-connected infrastructures
around smart manufacturing and digital
twins, while India emphasizes
heterogeneous integration (public, private,
loT, and sensor networks) to support
diverse socio-economic contexts. These
national visions show that while the global
framework is unified under ITU, local needs

and public expectations will shape what

“reliable and scalable” means in practice.
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Cross-Cutting Themes Emerging from

Surveys

1. Reliability as trust: Surveys
consistently identify reliability not
just as a technical metric but as the
basis for public trust — if 6G is to be
considered infrastructure, it must

be as dependable as water or

electricity.

2. Scalability as equity: Scaling up 6G
is framed not only in terms of
technical capacity but also in terms
of reaching rural, underserved, and
marginalized communities.

Literature warns that if

densification is limited to profitable

urban areas, public perception will

sour.

3. Cost and sustainability: Vision
papers stress the rising share of
costs from  spectrum, site

densification, and energy. Without

policy interventions (e.g., spectrum
pricing reforms, green mandates),

the infrastructure may not scale

sustainably.

www.ijernd.com

Synthesis

Taken together, surveys and vision papers
on 6G and IMT-2030 position ultra-
connected infrastructures as more than
telecom hype. They are seen as civic
platforms whose success depends as much
on governance, equity, and public
acceptance as on terahertz spectrum or Al-
native networks. For your topic — the road
to scalable and reliable 6G systems — the
literature suggests that the “road” is paved
with both technical breakthroughs and
social agreements: balancing cost,
inclusiveness, and environmental

responsibility while building trust that 6G

will serve people’s daily lives.

Challenges

While the vision of 6G as ultra-connected
civic infrastructure is compelling, several
challenges must be addressed before it can

be realized at scale.

1. High Deployment Costs

6G networks will likely require denser
infrastructure — small cells, edge data
centers, and new spectrum allocations.

The costs of spectrum licensing, site
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acquisition, and energy operations are
expected to be significantly higher than in
5G. Without innovative financing or public-
private partnerships, these expenses may
slow rollouts or concentrate them in high-

profit urban regions.

2. Public Perception and Acceptance

As seen during 5G deployments,
communities often raise concerns about
visual clutter, health anxieties, and
mistrust in new technology. If 6G follows a
similar pattern of densification,
acceptance will depend on transparent

siting policies, health communication, and

visible local benefits.

3. Equity and the Digital Divide

Scaling 6G infrastructure equitably is a
major hurdle. Without deliberate policy,
rural and low-income areas may again lag
behind, creating deeper gaps in access to
digital services. Ensuring fair distribution of
infrastructure investment is essential if 6G

is to be framed as a public utility.

4. Sustainability and Energy Demands

More base stations and edge processing

nodes will increase energy consumption.
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Unless energy-efficient technologies and
renewable sources are integrated from the
start, 6G could worsen the telecom
sector’s carbon footprint. Sustainability
concerns are becoming central to public
debates, and failure here could undermine

the legitimacy of 6G deployments.

5. Interoperability @ and  Standards

Alignment

The IMT-2030 vision offers a global anchor,
but national visions differ (China, EU, U.S.,
India). Competing patent strategies,
spectrum allocations, and governance
approaches could fragment global 6G
deployment, reducing reliability and

scalability across borders.

6. Business Model Uncertainty

Operators and vendors are still recovering
investments from 5G, and the business
case for 6G remains unclear. Without
compelling services beyond consumer data
plans, investment may stall. Enterprises
may pay for ultra-reliable slices, but
affordability for everyday citizens remains

a question.
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7. Privacy and Governance of Ultra-

Connected Systems

As infrastructures move from connectivity
to sensing and intelligence, questions
about data collection, ownership, and
privacy grow sharper. Citizens are wary of
infrastructures that may track behavior
without clear safeguards. Governance
frameworks must balance innovation with

ethical oversight.

Results and Discussion

1. Insights from Surveys and Vision Papers

The review of surveys and vision papers
shows strong consensus that 6G will
extend connectivity into a civic utility —
enabling telemedicine, immersive
education, connected transport, and smart
manufacturing. What stands out is that the
language of usefulness (healthcare, safety,
inclusion) resonates more with public
stakeholders than purely technical KPIs
such as latency or throughput. The “result”

here is a clear framing: the value of 6G is

social before it is technical.

2. Public Perception and Acceptance

www.ijernd.com

Case studies from 5G highlight that
communities react positively when
services are tangible and visible — e.g.,
telehealth pilots or smart-city benefits —
but become resistant when deployments
are opaque or framed only in technical
terms. Results suggest that trust and local
engagement are non-negotiable inputs for
scaling 6G reliably. Thus, 6G will be judged
not only on what it delivers but how it is

delivered.

3. Economic and Cost Variations

Economic analyses indicate that spectrum
pricing, site densification, and energy costs
dominate operator budgets. Surveys show
that operators in regions with lower
spectrum fees (e.g., some EU countries)
deploy faster and cover more ground
compared to regions with high license fees.
These results underline that policy choices
directly influence scalability. Similarly,
sustainability reports note that energy-
efficient designs can cut OPEX, but only if

adopted early.

4. Equity and Inclusion Outcomes

Literature warns of a two-speed future:

urban centers with dense, premium 6G
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services and rural areas left behind. Early
policy documents suggest subsidies,
infrastructure-sharing, and community-led
deployment models as partial remedies.
The evidence here shows that
infrastructure equity is a policy problem,

not a purely technical one.

5. Emerging Pilot Projects

Pilot projects (e.g., in Europe and Asia)
testing hybrid 5G/6G corridors for
transport or healthcare demonstrate
technical feasibility but also highlight social
reactions. Communities support initiatives
tied to visible local benefits, while projects
perceived as experimental or profit-driven
face skepticism. These mixed results
reinforce that 6G must be rolled out in a
people-centered

manner to  gain

legitimacy.

Discussion

Taken together, these findings illustrate
that the road to ultra-connected
infrastructures is not primarily about
terahertz bands or Al-native networks.

Instead, the decisive results so far show:

www.ijernd.com

Scalability depends heavily on cost
models (spectrum, densification,

energy) and regulatory choices.

e Reliability is interpreted socially as
trustworthiness, not just uptime or

latency.

e Public value framing makes or
breaks acceptance — services

matter more than specifications.

e Equity and sustainability are
emerging as public benchmarks of
legitimacy, alongside technical

KPlIs.

The discussion therefore shifts from a
narrow engineering debate to a multi-
stakeholder negotiation: between vendors
(seeking returns), policymakers (seeking
competitiveness), and communities
(seeking trust and fairness). The
literature’s implicit message is that 6G will
succeed only if people see it as

infrastructure that belongs to them, not

just technology sold to them.
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Conclusion

The journey toward scalable and reliable
6G systems is as much a social contract as
it is a technological project. Surveys and
vision papers around IMT-2030 make it
clear that ultra-connected infrastructures
are being positioned as civic platforms—
the digital backbone for healthcare,
education, mobility, and sustainable
industries. But unlike previous
generational shifts, public trust, cost
realism, and environmental sustainability

are emerging as equally critical

benchmarks of success.

The literature converges on three
takeaways. First, reliability must be
redefined as trustworthiness: citizens will
only embrace 6G if networks prove as
dependable as electricity or water. Second,
scalability must mean equity:
infrastructure that only serves urban
centers or premium users risks deepening
divides rather than bridging them. Third,
cost and sustainability pressures cannot
be ignored: spectrum pricing,

densification, and energy demands are
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already identified as make-or-break issues
that will determine whether 6G

infrastructures scale responsibly.

In short, the road to 6G is not just paved
with terahertz frequencies and Al-driven
networks but also with policy choices,
community engagement, and societal
priorities. The next decade offers a unique
chance to design ultra-connected
infrastructures that are not only technically
powerful but also socially legitimate,
economically viable, and environmentally
sustainable. Success will depend on

keeping people—not just devices—at the

heart of the 6G vision.

Future Outlook

Looking ahead, the transition from 5G to
6G is less about one more “G” and more
about designing infrastructures of trust.
The coming years will likely be marked by
pilot projects that test not just technical
capabilities but also social acceptance.
Telemedicine corridors, smart campuses,
and city-scale digital twins are expected to
serve as early laboratories where
communities can see concrete benefits

before full-scale deployments.
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A second emerging focus is sustainability
by design. Unlike previous generations,
energy efficiency and carbon-conscious
deployment are already central in policy
discussions. Future research is expected to
explore  energy-aware  architectures,
renewable-powered edge nodes, and even

shared infrastructure models to reduce

duplication and environmental costs.

Third, the debate on equity and inclusion
will intensify. Policymakers and operators
are under pressure to ensure that ultra-
connected infrastructures do not widen
the urban-rural divide. This will likely
involve creative spectrum  policies,
infrastructure-sharing agreements, and
subsidies for underserved areas—

measures that will shape public perception

as much as technical standards.

Finally, as the IMT-2030 framework
evolves, global collaboration will be tested.
Competing national visions (China, EU,
U.S., India) may diverge on spectrum,
patents, and governance. The degree of
international alignment will determine

whether 6G becomes a cohesive global
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standard or a fragmented set of regional

infrastructures.

In short, the road to scalable and reliable
6G systems will be defined not only by
what technology can achieve but also by
how societies choose to adopt, regulate,
and share it. The next decade offers a rare
opportunity: to shape an ultra-connected
world that is both technically advanced

and socially sustainable.
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