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EXECUTIVE PROPOSITION

The destination for telecommunications is not a larger collection of programmable networks. It is 
a Total Connectivity Economy: an open, interoperable and intelligently governed system in which 
terrestrial, non-terrestrial, subsea, cloud, edge, device and sensing infrastructures enable 
affordable, continuous and trusted participation for people, institutions and machines - while 
generating sustainable, appropriately distributed returns for those who finance and operate the 
system.

Executive summary
The destination for telecommunications is not a larger collection of programmable networks. It is a Total 
Connectivity Economy: an open, interoperable and intelligently governed system in which terrestrial, non-
terrestrial, subsea, cloud, edge, device and sensing infrastructures enable affordable, continuous and 
trusted participation for people, institutions and machines - while generating sustainable, appropriately 
distributed returns for those who finance and operate the system.

This evidence-led thought article develops an executive point of view using standards, official data, 
company disclosures and Moderion Advisory analysis. It separates established facts from emerging 
direction and reported implementation.

EXECUTIVE QUESTION

How can programmable telecommunications become the operating mechanism for a universal, 
interoperable, trusted and economically sustainable Total Connectivity Economy?

Key insights at a glance
 Programmability is an enabling mechanism, not the economic destination. It must be evaluated by the 

participation and value it enables.
 The Internet's transferable advantage is open, modular interoperability and innovation at the edge; its 

concentration and governance failures must not be reproduced uncritically.
 Universal connectivity is meaningful only when quality, affordability, devices, skills, security and user 

agency are sufficient for participation.
 The five governing principles are universal reach, open interoperability, governed intelligence, trusted 

sovereign participation, and sustainable broadly distributed returns.
 Terrestrial, non-terrestrial, subsea, cloud, edge, device and sensing infrastructures form a federated 

resource fabric rather than a single owner-controlled network.
 Power accumulates at scarce interfaces. Open standards, portability, competition, explicit accountability 

and tested exit paths are therefore economic design requirements.
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 Machine and AI-agent access should be standardized and automated, but always attributable, 
authorized, policy-governed and auditable.

 Execution should follow evidence gates: establish the baseline, productize bounded capabilities, prove 
governed autonomy, federate domains, scale outcome products and finance each risk appropriately.

 ITU's February 2026 Working Party 5D agreement defines draft IMT-2030 technical requirements, while 
formal approval is expected later in 2026. The direction is authoritative; individual performance targets 
remain evaluation requirements, not deployed service guarantees.

 The Total Connectivity Economy is a normative strategic synthesis, not a consensus term in IEEE, ITU 
or 3GPP. Its contribution is to connect technical convergence with participation, governance and 
investable economic outcomes.

Exhibit 1 | Executive architecture of the Total Connectivity Economy

System plane Principal components Executive design question

North Star Universal intelligent participation
Who can participate meaningfully, safely 
and affordably?

Outcome ecosystems
People, enterprises, public institutions 
and machines

Which measurable need or right is 
served?

Commercial mechanism
Discovery, product, order, assurance, 
charging, settlement and remedy

How is value contracted, evidenced and 
shared?

Governance
Identity, consent, security, sovereignty, 
safety, competition and accountability

Who may decide, who bears risk and 
who can contest?

Operating mechanism
Open standards, APIs, intent, 
orchestration and bounded autonomy

Can resources be composed without 
creating opaque control?

Enabling fabric
TN, NTN, subsea, cloud, edge, devices, 
sensing and power

Which owner governs each lifecycle and 
failure mode?

Note: Moderion Advisory architecture. The arrows are two-way: intent and policy flow downward; assured capability, evidence and 
outcomes flow upward.

Exhibit 3 | From programmable infrastructure to universal participation

Stage Primary achievement Gate before progression

1. Evidence baseline
Comparable economics, gaps and 
dependencies

Authoritative data and normalized 
measures

2. Bounded programmability
Conformant capabilities become 
products

Consent, assurance, charging and 
settlement

3. Governed autonomy
Machine-speed control in defined 
scenarios

Authority, audit, conflict control and 
rollback

4. Federated ubiquity Continuity across infrastructure domains
Performance classes and accountable 
handover

5. Outcome ecosystems
Repeatable sector and public-value 
products

Measured benefit, renewal, liability and 
economics

6. Scaled participation Affordable, trusted and portable access
Competition, resilience and distributed 
value

Note: The sequence is readiness-gated, not tied to a universal time horizon.

Core analysis

The strategic correction: mechanism is not destination

Programmable telecommunications remains indispensable. Software-defined infrastructure, common 
service APIs, intent-based orchestration and automated assurance can convert static network assets into 
capabilities that applications and enterprises can request dynamically. But programmability describes how 
resources are exposed and controlled; it does not define the economic purpose of the system.
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A destination framed only around operator monetization is too narrow. It can improve capital productivity 
yet still reproduce fragmented access, proprietary control and unequal value capture. The larger objective 
is to make communications, compute, identity, intelligence and trusted reach available as a coherent 
participation infrastructure across geography and sectors.

The Internet lesson - and the discipline required to apply it

The Internet's open standards, modular architecture, distributed interconnection and general-purpose 
design allowed applications to evolve without redesigning every underlying network. The transferable 
lesson is permissionless innovation at appropriately open edges, not the removal of governance from 
spectrum, identity, critical infrastructure or safety-sensitive control.

The analogy also has limits. Physical connectivity remains capital-, energy- and regulation-intensive. 
Digital scale has produced concentration in cloud, devices, search, commerce and application distribution. 
The Total Connectivity Economy should preserve interoperability and low innovation barriers while 
explicitly governing scarcity, security, sovereignty, competition and public-interest access.

The five governing principles

First, universal and affordable reach: availability must become meaningful participation, incorporating 
quality, devices, skills and security. Second, open interoperability: standards and portable interfaces must 
prevent one technical layer from becoming an unavoidable commercial gatekeeper. Third, governed 
intelligence: automated decisions require bounded authority, assurance, auditability, contestability and 
safe recovery.

Fourth, trusted and sovereign participation: identities, data, keys, workloads and essential services require 
jurisdiction-aware protection and exercised continuity. Fifth, sustainable and broadly distributed economic 
returns: investors and operators need risk-adjusted returns, while policy and competition must ensure that 
the productivity dividend is not captured solely by scarce platforms or privileged geographies. 
Environmental and energy performance belong inside this principle, not outside the economic model.

The enabling fabric

The physical and digital substrate spans licensed and shared spectrum, radio access, fibre, subsea 
cables, terrestrial and non-terrestrial platforms, gateways, cloud, edge, devices, sensing and power. 
These resources have different lives, owners, obligations and failure modes. Ubiquity therefore emerges 
from federation and service continuity rather than from one universal network owner.

Above the resource fabric, a network-and-compute control layer interprets intent and allocates capacity. A 
trust and sovereign-policy plane authenticates subjects and workloads, enforces consent and jurisdiction, 
constrains authority and supports recovery. A commercial control plane converts bounded capabilities into 
discoverable products, orders, assurance records, charges, settlements and remedies. Outcome 
ecosystems use these capabilities in health, education, industry, transport, public safety, energy, finance 
and daily life.

Where power and value will accumulate

Economic power does not automatically follow capital intensity. It accumulates at scarce, hard-to-
substitute interfaces: spectrum and coverage authority; device operating systems; accelerated-compute 
software; orchestration and assurance; trusted identity and consent; satellite distribution; API aggregation; 
AI models; and user-intent control. The five-layer ecosystem makes these positions visible, including the 
distinction between API/CPaaS distribution and AI/user-intent aggregation.

The strategic response is not for every operator or state to own every layer. It is to decide which controls 
are essential, which interfaces must remain open, which dependencies require diversification or an exit 
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path, and which risks should be contracted to partners. Value-capture claims must then be reconciled to 
paid usage, outcome improvement, cash conversion, lifecycle invested capital and liability.

From availability to universal intelligent participation

ITU's universal and meaningful connectivity framework shows why population coverage alone is 
insufficient: quality, affordability, devices, skills and security determine whether a connection creates 
participation. The Total Connectivity Economy extends that logic into an AI-intensive era. People and 
institutions also need agency, understandable terms, safe machine mediation and the ability to move 
between interoperable providers.

Participation by machines must be governed. Devices and AI agents may request location, quality, 
compute, identity or sensing capabilities, but every request requires attributable identity, purpose, 
authorization, proportional access, policy enforcement and an auditable result. This is standardized and 
automated access - not unrestricted access to network control.

A sequential action programme

Begin with a common evidence baseline: normalized returns, service and dependency inventories, 
connectivity gaps, energy performance and data quality. Productize a focused set of network capabilities 
through conformant interfaces and a complete consent, assurance, charging and settlement chain. 
Expand autonomy through observe, shadow and bounded-execution stages before delegating cross-
domain authority.

Federate terrestrial and non-terrestrial services around explicit accountability and realistic performance 
classes. Develop repeatable outcome products in sectors where continuity, safety, inclusion or productivity 
can be measured. Finance each asset according to the risk its owner can govern. Progress is controlled 
by evidence and readiness gates rather than a universal calendar promise.

Author's concluding opinion

Telecommunications should not define its future by becoming a larger technology conglomerate or a more 
sophisticated toll collector. Its higher purpose is to provide the trusted participation fabric of an intelligent 
world: connecting people and institutions, coordinating machines, sustaining essential activity and making 
innovation possible across geography and income.

That purpose creates obligations as well as opportunity. Reach must be affordable. Interfaces must 
remain contestable. Intelligence must be governable. Sensing must be legitimate. Sovereignty must 
strengthen resilience without normalizing isolation. Capital must earn a fair return without privatizing the 
full social dividend. If the industry can hold these requirements together, programmability becomes more 
than a monetization tactic: it becomes the operating mechanism of a Total Connectivity Economy.

Moderion Advisory perspective

North Star, mechanism and proof standard

The North Star is expanded human, institutional and economic participation. The system expression is the 
Total Connectivity Economy. Programmable telecommunications supplies the operating mechanism; 
federated terrestrial and non-terrestrial infrastructure supplies the reach; governed AI supplies adaptive 
control; and the economic covenant requires sustainable private returns together with measurable public 
and sovereign value.

The proof standard is deliberately demanding. A capability counts only when a legitimate user can 
discover and obtain it under clear terms, performance can be assured at a defined boundary, adverse 
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decisions can be traced and challenged, economics reconcile to cash and invested capital, and the 
service remains recoverable under plausible disruption.

A compact system equation

The Total Connectivity Economy can be expressed as a multiplicative system: Universal Reach x Open 
Interoperability x Governed Intelligence x Trusted Participation x Sustainable Economics. The formulation 
is diagnostic rather than mathematical. If any factor approaches zero, the system fails its purpose even 
when the remaining technologies are advanced.

This prevents a common strategy error: treating infrastructure deployment, API publication, AI automation 
or satellite coverage as sufficient in isolation. Each is a contribution to a governed economic system 
whose final unit of value is durable participation and outcome, not deployed capability.

What would falsify or revise the thesis

The thesis should be revised if greater programmability consistently produces closed interfaces, higher 
exclusion, weaker accountability or structurally uneconomic infrastructure. It should also be revised if 
federated terrestrial, non-terrestrial, subsea, cloud and edge systems cannot deliver measurable continuity 
without unacceptable complexity or concentration.

Progress should be tested through a compact evidence set: population and institution reach; affordability 
and meaningful-use adoption; cross-provider portability; authorized and auditable machine action; service 
resilience; lifecycle environmental performance; operator cash return; and distribution of value across 
users, infrastructure owners and ecosystem intermediaries.

Exhibit 2 | The five-principle executive scorecard

Principle Leading evidence Outcome evidence

Universal reach
Coverage, service class, device and 
affordability readiness

Adoption, continuity and effective 
participation

Open interoperability
Conformance, portability and multi-
provider discovery

Switching, reuse, competition and 
deployment time

Governed intelligence
Bounded authority, assurance, audit and 
rollback

Quality, safety, incidents and 
contestability

Trusted participation
Identity, consent, jurisdiction and 
exercised recovery

Protected use, resilience and legitimate 
access

Sustainable economics
Lifecycle capital, energy and unit-cost 
discipline

Risk-adjusted ROIC, cash, affordability 
and distributed value

Note: No single metric proves the North Star. Boards should reconcile operating, economic, environmental and inclusion evidence.

Executive action agenda
 Adopt the Total Connectivity Economy as the North Star and use programmable telecommunications as 

the enabling operating model.
 Measure universal participation through availability, quality, affordability, devices, skills, security and 

agency - not coverage alone.
 Apply the five governing principles to every architecture, partnership, product and capital decision.
 Protect open innovation through conformant interfaces while authenticating and governing access to 

scarce or safety-critical capabilities.
 Map control, substitution, liability and exit paths across the five operating layers and the cross-cutting 

trust, capital and sovereign overlays.
 Reconcile every transformation claim to customer outcomes, lifecycle economics, environmental 

performance and broadly distributed value.



MODERION ADVISORY  |  ARTICLE 11

TELECOM EVOLUTION SERIES  |  7

Conclusion
The Total Connectivity Economy is not a forecast with a fixed arrival date. It is a design choice about who 
can participate, which systems interoperate, how intelligence is governed, where power accumulates and 
whether the infrastructure can finance itself without excluding the societies it exists to serve. 
Programmable infrastructure is the bridge. Universal intelligent participation is the destination.
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