
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Infrastructure-agnostic 
smart city IoT Is entering a 
new phase of deployment 

 

Smart city success is shifting from isolated pilots to integrated, infrastructure-
agnostic platforms. As deployments scale, cities must prioritize open standards, 
communication flexibility, security by design and unified control. This paper outlines 
practical principles that help municipalities move from point solutions to long-term, 
interoperable IoT ecosystems built around community needs. 
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Smart cities are no longer defined by experimentation alone. While many municipalities 
continue to test individual technologies, others have evolved into coordinated operating 
environments where lighting, environmental sensing, mobility and safety systems 
operate as interconnected layers of infrastructure. 

The shift now underway is structural. Urban IoT maturity is no longer measured by the 
number of connected devices, but by architectural decisions: 

• How systems integrate 
• How infrastructure adapts over time 
• How investments remain viable over 10–15 years 

Two principles increasingly define resilient deployments: 

• Infrastructure agnosticism 
• Community-centric design 

These principles translate into procurement rules, technical standards and operational 
models that determine whether smart city initiatives scale or stall. 
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What does Infrastructure-agnostic mean?  
In the context of urban IoT, infrastructure-agnostic refers to designing systems that are not dependent on a 
single communication technology, hardware vendor, or proprietary software stack. An infrastructure-agnostic 
architecture allows cities to deploy devices across mixed environments - dense urban cores, suburban 
districts, highways or industrial zones, without redesigning the entire system when connectivity conditions or 
operational requirements change. 

In practical terms, this requires abstraction between layers: field devices that support multiple communication 
bearers, platforms that decouple applications from transport protocols and data models that remain 
consistent regardless of the underlying network. Such an approach reduces vendor lock-in, protects long-term 
investments and allows municipalities to adapt gradually. Rather than committing to a rigid technological path, 
infrastructure-agnostic design enables controlled evolution. 

5 steps from point solutions to city-wide platforms 
Smart city point solutions are everywhere; the hard part is making them work as one system. Collection routes 
and roadworks must be timed around rush hours; assets need to be controlled from a single pane, operations 
and energy consumption optimized, crews coordinated, and the whole platform kept safe and reliable for a 
decade or more.  

From recent deployments and industry guidance, five themes are consistently shown to make this achievable: 
communication agnostic, pole-level intelligence, open data models and APIs, security by design and unified 
analytics and control.  

 

Communication 
agnostic

Pole-level 
intelligence

Open data models 
and APIsSecurity by design

Unified analytics 
and control

http://www.intelilight.eu/
https://intelicity.eu/


 

  
FLASHNET SA, part of Lucy Group 
inteliLIGHT.eu | inteliCITY.eu 
solutions@flashnet.ro 

 

 

© FLASHNET SA, All Rights Reserved February 13, 2026 4 / 7 

 

Communication-agnostic architecture  
Why it matters: Cities rarely operate under uniform conditions. Dense districts, rural roads and industrial areas 
each require different connectivity strategies. 

Required capabilities: Multi-bearer controllers supporting LoRaWAN, NB-IoT/LTE-M, 4G/5G and wired 
backhaul; policy-based link selection; seamless failover; OTA re-provisioning and abstraction layers that 
decouple applications from transport. 

In practice, infrastructure-agnostic communication prevents costly redesigns when coverage, tariffs or 
regulatory conditions change.  

Pole-level intelligence 
Why it matters: Edge intelligence reduces bandwidth usage, accelerates response times and enhances 
privacy compliance. 

Required capabilities: On-device anomaly detection, adaptive lighting logic, power-quality monitoring, event-
driven messaging and safe fallback modes.  

By pushing intelligence to the edge, cities reduce dependency on constant cloud connectivity while improving 
operational responsiveness. 

Open data models and APIs 
Why it matters: Interoperability determines whether systems remain expandable or become isolated silos. 

Required capabilities: Standards-based schemas and APIs such as TALQ for lighting and OGC SensorThings 
for geo-timeseries data; REST/GraphQL interfaces; versioned resources; documented asset identifiers.  

Open architectures protect long-term investment and allow vendor diversity. 

Security by design 
Why it matters: Street assets are critical infrastructure. Security cannot be retrofitted. 

Required capabilities: Hardware root of trust, mTLS authentication, signed firmware updates, role-based 
access control, network segmentation and structured vulnerability management. 

As deployments scale, cybersecurity maturity becomes a prerequisite for trust. 

Unified analytics and control 
Why it matters: Fragmented dashboards slow decision-making and increase operational complexity  

Required capabilities: A domain-agnostic platform capable of unifying alarms, KPIs, work orders and inventory 
across lighting, mobility and environmental systems. 

Cities increasingly move toward digital-twin-ready architectures that centralize control without centralizing 
risk. 
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Energy infrastructure owners have an edge  
The five principles outlined earlier provide the technical foundation. But architecture alone does not guarantee 
progress. In practice, the organizations best positioned to operationalize these principles are those that already 
manage energy infrastructure, whether municipalities or utilities. 

Owners of poles, power networks and communication backhaul have structural advantages: 

• Existing physical assets across the territory 
• Established field crews and safety workflows 
• Mature outage management processes 
• Long-term experience operating critical infrastructure 

These capabilities shorten modernization timelines and reduce implementation risk. More importantly, they 
provide the operational discipline required to convert pilot projects into city-wide platforms. The question that 
remains is how to translate that structural advantage into scalable outcomes. 

And to answer to that, based on real deployments and partner ecosystems, several recurring practices help 
infrastructure owners move from experimentation to integration. 

1. Map available communications early 
Inventory all existing and potential communication layers: LoRaWAN, NB-IoT / LTE-M, 4G / 5G, Wi-Fi / Ethernet, 
Fiber, Private networks. 

Define policy rules around latency, coverage, cost and power consumption. 

This ensures the “right link for the job” can be selected per zone and switched later without architectural 
redesign. For critical infrastructure, redundancy should not be optional. Backup communications and failover 
scenarios must be evaluated upfront. 

2. Define Integration Standards Before Procurement 
Commit early to open interfaces and make them contractual requirements: 

• TALQ for lighting control 
• OGC SensorThings / OGC API for geo–time series 
• NGSI-LD or similar interoperable data models where relevant 

These standards should be embedded into specifications and validated during acceptance testing. 
Interoperability must be verifiable, not assumed. 

3. Segment infrastructure by criticality 
Not all urban functions require the same reliability level. 

• Safety-critical systems (intersections, tunnels) require deterministic connectivity, tighter SLAs and 
redundancy. 

• Non-critical sensing can operate on cost-optimized LPWAN with store-and-forward mechanisms. 

Segmenting infrastructure reduces overengineering and improves cost discipline. 

4. Define future services before acting 
Before deployment, municipalities should identify long-term service ambitions (EV charging integration, air 
quality monitoring, parking and occupancy sensing, fault detection, public safety systems.) 
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Building a technology roadmap and vendor landscape early prevents short-term choices from limiting long-
term flexibility. 

5. Build cross-vendor pilots 
Pilot phases should include all stakeholders (utility operations, hardware vendors, software platforms, 
maintenance teams, IT and OT departments.) 

Interoperability-first procurement should be non-negotiable. Devices must support open APIs, exportable data 
and connectivity portability without requiring physical replacement. 

Pilots should validate: 

• Installation processes 
• Network stability 
• Data integration 
• Workflow integration 

Only after these layers are proven should scaling begin. 

6. Use street lighting as the anchor 
Street lighting remains one of the most practical entry points for platform deployment. It provides power at 
scale, existing mounting locations and geographic coverage across the entire city. 

Once connected and controlled, lighting infrastructure can support additional services without duplicating civil 
works. 

7. Procure ecosystems, not stacks 
Tenders should focus on outcomes, standards compliance, device swap-ability and API-level interoperability. 
Conformance testing requirements should be defined upfront. 

Avoid specifying a single-vendor architecture unless justified by operational constraints. 

8. Prioritize data ownership 
Hardware ownership is negotiable, data ownership should not be. Contracts should guarantee: 

• Real-time API access 
• Data portability 
• Historical data retention 
• Analytics rights 

Value in urban IoT increasingly resides in analytics and cross-domain integration, not in physical endpoints 
alone. 

 

Experience across European utility-led deployments reinforces this approach. As noted by Zoltan Horvath, 
Head of Product Development and Project Management for Digitalization, Energy Efficiency and Remote 
Systems at co.met GmbH: 

“Working with technology partners who understand system architecture, interoperability and long-term 
operational realities is of the essence. The difference lies in how platforms integrate and evolve. That mindset 
is what enables scalable, future-ready infrastructure.” 
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This perspective shows a broader shift in the market: cities increasingly seek architectural guidance rather than 
isolated products. Infrastructure modernization becomes sustainable only when financial, operational and 
cybersecurity considerations evolve together. 

Estimated ROI from connected cities 
Every city starts from a different baseline, but the evidence from public case studies and technical papers 
points to repeatable ranges. When lifecycle costs and benefits are tracked over 10–15 years, smart cities tend 
to pay back within one planning cycle. Without considering community benefits.  

For smart street lighting with adaptive controls, energy savings of 50–70% versus legacy HPS are routinely 
achieved, with an additional 10–20% on top of LED-only through dimming and scheduling. Maintenance OPEX 
is typically cut by 20–30% via remote monitoring and optimizing maintenance crews dispatch. Across varied 
tariffs and labor rates, 3–6 years is a realistic payback window.  

For environmental sensing (air quality, noise, microclimate), ROI is created through regulatory compliance, 
targeted interventions and public-health co-benefits. Value is realized as avoided penalties, optimized traffic 
schemes and improved eligibility for grants. When analytics drive policy and enforcement, 3–7 years is a 
common payback range.  

For safety and incident detection (crosswalks, tunnels, parks), benefits accrue through reduced incidents, 
faster response, and insurance savings. In areas with moderate to high incident rates, 2–5 years payback is 
achievable; in lower-incident areas, pilots are used to validate assumptions before scaling.  

ROI accelerates markedly when multiple services are bundled onto existing lighting infrastructure, when 
performance-based contracts align outcomes and risk, when networks are reused across departments, and 
when open data products enable third-party value (planning, mobility, research). With these levers in place, 
cities can move from isolated wins to platform economics, turning conservative ranges into dependable 
returns.  

In the end, start with the community  
It’s easy to get swept up by “smart” features and distant roadmaps. Better try to avoid putting technology first 
though. Start with what residents and local businesses actually need and keep that north star visible throughout 
delivery. Re-check plans against the original community outcomes at every milestone; run quick qualitative 
checks so technology serves the city, not the other way around. Technology only succeeds when people feel 
the benefits and trust the system.  

• Deliver visible wins early. Safer, better-lit streets that adapt to real activity levels build support faster 
than fancy presentations.  

• Design for accessibility. Publish open dashboards and citizen-facing apps, not just internal reports.  
• Practice inclusive governance. Bring residents, local businesses, and vulnerable groups into pilots and 

feedback loops; share data and results openly.  

At FLASHNET, we’ve been dedicated to interoperability and community-centric solutions for over two decades. 
Our urban IoT solutions are infrastructure-agnostic by design, combining interoperable devices, open data 
models/APIs, and security-first operations to deliver citizen value and ROI that compounds as new services 
come online. 
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