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Al Nation:

A Strategic Policy Blueprint for
Sovereign Artificial Intelligence
Adoption and Governance

Executive Summary

In an era where artificial intelligence (Al) is reshaping economic competitiveness,
national security, cultural identity, and global power dynamics, nations face a critical
imperative: to establish sovereign Al capabilities that ensure strategic autonomy while
harnessing Al's transformative potential.

This report, Al Nation: A Strategic Policy Blueprint for Sovereign Artificial Intelligence
Adoption and Governance, presents a comprehensive framework for countries to build
and govern Al systems under national control, reducing dependency on foreign
technologies and aligning innovation with domestic values, laws, and priorities.

By providing phased implementation roadmaps, case studies from leading nations, and
metrics for measuring progress, this blueprint equips policymakers to transform their
countries into "Al Nations".
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Executive Summary

The transition from a digitized society to an "Al Nation" represents a fundamental
restructuring of state capacity, economic production, and social organization. Artificial
Intelligence (Al) is no longer merely a vertical industrial sector; it has evolved into a
horizontal enabler—a "new operating system" for the economy and public
administration.

This report provides a comprehensive policy blueprint for nations navigating this
transformation. By synthesizing best practices from global leaders such as the United
States, China, the European Union, Singapore, and Estonia, and analyzing critical
failures in Australia and the Netherlands, this document outlines a path toward
sovereign, safe, and productive Al adoption.

The central thesis of this report is that successful Al governance requires managing a
"Sovereignty Trilemma."

Policymakers are forced to navigate the tension between Speed (innovation velocity
and market competitiveness), Trust (safety, ethics, and social license), and Control
(data sovereignty, infrastructure independence, and national security). No nation can
simultaneously maximize all three without significant strategic trade-offs. The United
States currently prioritizes speed and scale; the European Union prioritizes trust and
regulation; and China prioritizes control and systemic integration.

For the majority of nations—particularly "middle powers"—the optimal strategy lies in an
agile, hybrid approach. This involves building sovereign capabilities in critical
infrastructure (compute and data) while leveraging global innovation ecosystems for
applications. The blueprint identifies five pillars of action:

1. Infrastructure Sovereignty: Treating high-performance compute (HPC) as a public
utility to prevent "digital vassalage."

2. Data Governance: Moving beyond crude localization to "operational sovereignty"
via privacy-enhancing technologies.

3. Public Sector Transformation: Adopting "bureaucracy-as-a-service" while strictly
prohibiting "black box" adjudication in welfare and justice.

4. Economic Mobilization: Realigning fiscal policy to address labor displacement
and incentivizing Al diffusion in SMEs.

5. Human Capital: Winning the global war for talent through visa innovation while
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inoculating the domestic population through mass Al literacy.

1. The Global Strategic Landscape:
Models of National Al Adoption

To construct a viable national strategy, policymakers must first situate themselves within
the divergent paradigms currently shaping the global order. The era of a unified global
internet is fading, replaced by a fragmented landscape of distinct "techno-nationalist"
blocs.

1.1 The Market-Hegemon Model: The United States

The United States remains the undisputed leader in Al development, driven by a
private-sector-led model that leverages massive capital markets and a laissez-faire
regulatory tradition. The US strategy is characterized by "innovation first," where the
government acts primarily as a convener, customer, and protector of intellectual
property rather than a strict regulator.

In 2024, private Al investment in the US surged to $109.1 billion, nearly 12 times that of
China and 24 times that of the United Kingdom. This capital dominance is underpinned
by a "light-touch" regulatory philosophy. Executive Order 14110, signed in late 2023,
signaled a shift toward "safe, secure, and trustworthy" Al, mandating safety testing for
frontier models and appointing Chief Al Officers across federal agencies. However,
unlike the EU, the US has avoided broad legislative bans, preferring sector-specific
guidance and voluntary commitments from tech giants.

The strategic advantage of this model is velocity. By allowing market forces to dictate
the pace of development, the US has fostered the world's most vibrant Al ecosystem.
However, this approach risks societal fragmentation. Critics argue that the absence of
federal legislation creates a "regulatory vacuum," leading to a patchwork of state-level
laws (such as lllinois' biometric privacy laws) that complicate compliance for
businesses. Furthermore, the "hands-off" stance on societal harms—while
simultaneously intervening heavily in chip exports for national security—reveals a
prioritization of geopolitical dominance over domestic social protection.

1.2 The State-Integrated Model: China

China views Al not merely as a technology but as a strategic imperative for national
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survival and a tool for "civil-military fusion." The Chinese model treats Al as a systemic
"operating system" for the economy and society, driven by centralized planning rather
than pure market ROI.

The "Al+ Action" plan exemplifies this approach, aiming for deep integration of Al into
six core areas—including industry, consumption, and the public sector—by 2027. Unlike
Western nations that often debate the ROI of Al adoption, China invests for systemic
transformation, mobilizing resources to ensure over 70% adoption of Al agents in key
sectors. This creates a "holistic" ecosystem where infrastructure, data, and applications
are aligned by state mandate.

While China has closed the gap with the US in patent activity and academic
publications, it faces significant headwinds. US export controls on advanced
semiconductors have constrained its access to high-end compute, forcing a reliance on
domestic alternatives that may lag in performance. Additionally, the state's tight control
over information and recent crackdowns on tech giants have introduced volatility,
potentially stifling the entrepreneurial dynamism seen in Shenzhen and Beijing.

1.3 The Regulatory Superpower: The European Union

The European Union has positioned itself as the global arbiter of "Trustworthy Al,"
prioritizing fundamental rights, safety, and ethical governance. The cornerstone of this
model is the EU Al Act, the world's first comprehensive horizontal legislation on Al.

The EU model classifies Al systems based on risk—from "unacceptable" risks (e.g.,
social scoring, which is banned) to "high-risk" applications (e.g., medical devices, law
enforcement) that face strict compliance obligations. This rights-based approach aims to
create a "Brussels Effect," where multinational companies adopt EU standards globally
to maintain market access.

However, this model faces a "sovereignty paradox." While the EU is a regulatory
superpower, it is a technological dependent. The region relies heavily on US cloud
providers and hardware, creating a gap between legislative ambition and technical
reality. Furthermore, the regulatory burden has sparked a backlash from the startup
ecosystem. Over 30 influential founders and investors recently urged a "pause" on the
Al Act's implementation, warning that the compliance costs and legal uncertainty are
driving talent and capital to more permissive jurisdictions like the US and UK.

1.4 The Agile Facilitators: Singapore and the United
Kingdom
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For nations that lack the scale of the US or China, the "Agile Facilitator" model offers a
viable path. These countries focus on agility, business-friendliness, and targeted state
intervention to build niche capabilities.

Singapore has adopted a pragmatic, "smart nation" approach. Its National Al Strategy
2.0 (NAIS 2.0) shifts the narrative from Al as an opportunity to Al as a necessity. Rather
than heavy legislation, Singapore utilizes voluntary frameworks like the "Model Al

Governance Framework," which provides granular, practical guidance for the private
sector. This fosters a "high-trust" environment that attracts global firms looking for a

stable Asian headquarters.

The United Kingdom pursues a "pro-innovation" strategy, explicitly deciding against a
central Al regulator. Instead, it empowers existing sectoral regulators (e.g., in finance,
healthcare, and competition) to apply Al principles within their domains. This flexibility is
designed to attract investment, although the UK struggles with a significant "compute

deficit" compared to the US, holding only a fraction of global supercomputing capacity.

Table 1: Comparative Strategic Indicators

Indicator United China European Singapore United
States Union Kingdom
Governanc Market-le | State-led, Rights-based, Pragmatic, Sector-le
e d, Systemic Regulation Agile d,
Philosophy Innovatio | Integration | First Facilitator Pro-Innov
n First ation
Primary Executiv Central Comprehensi Voluntary Sectoral
Mechanism | e Orders Planning/ | ve Legislation Framewor Regulator
/ NIST Al+ Action | (Al Act) ks / NAIS s (No
Standard 2.0 central
s body)
Private $109.1 $9.3 (Fragmented ~$7.3 $4.5
Investment Billion Billion by member Billion (Top | Billion
(2024) state) 10)
Key Patchwor | Hardware Innovation Reliance Compute
Weakness k safety sanctions stifling / Tech on external | deficit/
rules / / State dependency tech stack Scale
Inequalit interventio limitation
y n S
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2. Infrastructure Sovereignty: The
Physical Layer of the Al Nation

The "cloud" is a misnomer; Al exists in physical data centers, relies on electricity, and
runs on silicon. For a nation to be sovereign in the Al era, it must secure access to this
physical layer. The current global landscape is defined by a "compute divide" where the
US and China control the vast majority of Al-capable infrastructure, leaving other
nations in a state of digital vassalage.

2.1 The Compute Deficit and National Al Research
Resources

Compute capacity is the new oil. Without it, national Al strategies are merely theoretical
documents. The disparity is stark: the United States controls approximately 74% of
global high-end Al supercomputing capacity, while the European Union holds 4.8% and
the UK sits at roughly 1.3%. This concentration of power means that researchers and
startups in compute-poor nations must rely on foreign infrastructure to train their
models, leading to data leakage, higher costs, and a "brain drain" of talent to where the
hardware resides.

Policy Recommendation: Nations must treat compute as critical public infrastructure.

e National Al Research Resources (NAIRR): Following the US and UK models,
governments must establish a NAIRR to subsidize access to high-performance
computing for academia and startups. This democratizes innovation, preventing it
from being solely the domain of large tech monopolies.

e Public-Private Partnerships (PPP): Building a sovereign cloud is capital-intensive.
Japan’s approach involves allocating JPY 178 billion to enhance computing
resources through public-private collaboration, ensuring that the state has
guaranteed access to capacity without bearing the full cost of hardware
obsolescence.

e Regional Clusters: Smaller nations should form regional compute consortiums
(e.g., a "Nordic Al Grid") to pool resources and leverage comparative
advantages, such as abundant geothermal energy for cooling data centers.

2.2 The Sovereign Cloud Trilemma
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Governments face a critical strategic choice regarding where to host their data and
models. This choice is governed by the "Sovereignty Trilemma": organizations can
optimize for Trust (keeping data local/sovereign), Speed (using the fastest global
hardware), or Control (managing the stack). Maximizing one often degrades the others.

e The Cost of Sovereignty: "Sovereign clouds"—infrastructure physically located
within national borders and operated by local entities—often suffer from a
"sovereignty premium." Research indicates that restricting workloads to
sovereign clouds can increase costs by 60-70% compared to utilizing global
public clouds due to reduced economies of scale and slower hardware refresh
cycles.

e The Innovation Lag: Global hyperscalers (AWS, Google, Azure) deploy the latest
GPUs (e.g., NVIDIA Blackwell) faster than any national provider can match. Strict
data localization can therefore trap domestic industries in technological
obsolescence.

Strategic Architecture: The Tiered Approach

To navigate this trilemma, the blueprint recommends a tiered data classification strategy,
similar to that adopted by the UK and leading enterprises:

1. Tier 1 (Sovereign/Secret): "Crown Jewel" data (national security, critical
intelligence, citizen biometrics) must reside on strictly sovereign, air-gapped, or
government-owned infrastructure, regardless of the cost or performance penalty.

2. Tier 2 (Sensitive/Restricted): Personal data and commercial secrets should be
hosted in "Hybrid Sovereign" environments—Ilocal data centers operated by
global providers but with strict "data residency" controls and local support staff.

3. Tier 3 (Public/Open): Public sector data, open research, and non-sensitive
workloads should utilize the public cloud to maximize speed, cost-efficiency, and
global collaboration.

2.3 The "Data Embassy" Model: Digital Continuity

For small nations, or those facing geopolitical threats, physical territory is no longer a
guarantee of safety. A natural disaster or military invasion could wipe out domestic data
centers, effectively erasing the state's digital existence.

Case Study: Estonia’s Data Embassy

Estonia pioneered the concept of the "Data Embassy" to ensure digital continuity. Unlike
a traditional backup, a Data Embassy is a server room located outside the country (in
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Luxembourg) that is granted diplomatic immunity under the Vienna Convention. It is
considered sovereign Estonian territory.

e Mechanism: Critical databases (land registry, population census, court records)
are mirrored in real-time to the embassy.

e Strategic Value: If Estonia suffers a catastrophic cyberattack or physical invasion,
the government can "reboot" from the cloud and continue to function from
abroad. This model decouples the state from the land, ensuring survival in the
digital age.

2.4 Energy and Sustainability Integration

The expansion of Al infrastructure places immense strain on national energy grids.
Training a single large model can consume as much electricity as thousands of homes.

e Grid Alignment: Al policy must be integrated with energy policy. Singapore,
constrained by land and energy, has imposed moratoriums on new data centers
to ensure they meet strict energy efficiency standards.

e Green Al: The EU advocates for "Green Al" reporting requirements. Nations
should incentivize the co-location of compute clusters with renewable energy
sources (hydro, wind, solar) to mitigate the carbon footprint.

3. Data Sovereignty, Security, and
Governance

If compute is the engine, data is the fuel. However, the governance of data in the Al era
requires moving beyond simple "privacy" to a more complex understanding of
ownership, provenance, and operational control.

3.1 From Localization to Operational Sovereignty

Traditional "data localization" laws—mandating that data must physically stay in the
country—are increasingly viewed as a blunt instrument that hampers Al development.
Al models need diverse, global datasets to avoid bias and improve robustness.

e Operational Sovereignty: The goal should shift from where data sits to who
controls it. Using technologies like Confidential Computing and Federated
Learning, nations can allow models to be trained on sensitive data without the
raw data ever leaving the secure enclave or being exposed to the Al provider.
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e The DEPA Model: India’s Data Empowerment and Protection Architecture
(DEPA) offers a "techno-legal" solution. Instead of just laws, it creates a technical
protocol for consent. Citizens can grant granular, revocable access to their data
for specific purposes (e.g., a loan application), ensuring that sovereignty remains
with the individual user rather than the platform.

3.2 Al Safety and Red Teaming

As Al systems are integrated into critical infrastructure, traditional cybersecurity
(perimeter defense) is insufficient. The threat is now the model itself—its potential for
hallucination, bias, or adversarial manipulation.

e Mandatory Red Teaming: Governments should establish Al Safety Institutes (as
seen in the UK, US, and Singapore) that perform "Red Teaming"—adversarial
stress-testing—on frontier models before they are deployed in public services.
This vetting process acts as a "FDA for algorithms," ensuring safety standards
are met.

e Vulnerability Disclosure: Policy should mandate that Al vendors serving the
government must maintain vulnerability disclosure programs, incentivizing
independent researchers ("white hats") to find and report flaws in algorithmic
systems.

3.3 Intellectual Property and Content Provenance

The rise of Generative Al has created a crisis in copyright and truth. The flooding of the
information ecosystem with synthetic content threatens democratic discourse.

e Content Provenance Standards: Governments should adopt standards like C2PA
(Coalition for Content Provenance and Authenticity) to cryptographically
watermark official government communications. This allows citizens to verify that
a video of the President or a tax notice is authentic and not a deepfake.

e Copyright Divergence: Nations are taking different stances on whether training Al
on copyrighted data is fair use.

o Japan: Has adopted a permissive approach, aiming to become an Al
training hub. However, recent legal opinions suggest that detailed prompts
used to generate infringing images can still lead to prosecution,
maintaining a balance between training freedom and output liability.

o US/EU: Struggle with ongoing litigation. A clear national policy on training
data is essential to provide business certainty for domestic Al developers.
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4. Public Sector Transformation:
Bureaucracy as a Service

The public sector is the highest-risk, highest-reward domain for Al adoption. The goal is
to move from "e-Government" (digitizing paper forms) to "Al-Government" (proactive,
predictive, and personalized services). However, this transition is fraught with peril.

4.1 Lessons from Failure: Avoiding Automated Injustice

Before implementing Al in welfare or justice, policymakers must study the catastrophic
failures of "black box" governance.

Case Study: Australia’s Robodebt Disaster

The "Robodebt" scheme (2016-2019) attempted to automate debt recovery for welfare
recipients. It used an algorithm to average annual income data from the tax office and
compare it to fortnightly welfare reports.

e The Flaw: The algorithm assumed that annual income was earned evenly
throughout the year. It failed to account for variable income (gig work, seasonal
jobs).

e The Impact: The system illegally raised $1.7 billion in false debts against 433,000
citizens. It shifted the "onus of proof" to the citizen, forcing them to prove they
didn't owe money. This led to severe psychological distress and was ruled
unlawful by the Federal Court.

e Lesson: Automation must never reverse the burden of proof. "Efficiency" cannot
trump procedural fairness.

Case Study: The Dutch Childcare Benefits Scandal

The Dutch tax authority used a self-learning algorithm to create risk profiles for childcare
benefit fraud.

e The Flaw: The system used "dual nationality" as a high-risk indicator,
disproportionately targeting immigrant families. It operated as a "black box,"
giving caseworkers no explanation for why a family was flagged.

e The Impact: Tens of thousands of families were driven to financial ruin; over
1,000 children were taken into state foster care due to the resulting poverty. The
scandal forced the resignation of the Dutch government.
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e Lesson: "Human-in-the-loop" is insufficient if the human trusts the machine
implicitly (automation bias). Algorithms used in high-stakes adjudication must be
explainable and subject to rigorous bias auditing.

4.2 The Success Model: Estonia’s "Kratt" Strategy

Estonia offers a positive vision of Al governance. Its "Kratt" strategy (named after a
mythological creature) envisions a network of interoperable Al agents that allow citizens
to interact with the state via voice or chat 24/7.

e Interoperability (X-Road): Estonia’s success is built on the X-Road data
exchange layer. Data is stored in decentralized registries but linked securely. This
allows Al agents to access data across silos (e.g., tax, health, police) without
creating a vulnerable central "honeypot" database.

e Legal Personhood: To facilitate this, Estonia debated and implemented laws
granting specific legal status to Al agents, clarifying liability if a government bot
gives incorrect advice.

4.3 Ethical Procurement Guidelines

Governments shape the market through their wallets. Procurement policy is effectively
Al policy.

e The "Problem-First" Mandate: Procurement tenders should not ask for "Al tools"
but for solutions to problems (e.g., "reduce patient wait times"). This prevents the
purchase of "solutionism" technology that adds no value.

e Algorithmic Impact Assessments (AlA): Tenders must require an AlA before
purchase. Vendors must demonstrate how they mitigate bias, ensure privacy,
and provide explainability.

e Data Ownership Clauses: Contracts must stipulate that the government retains
ownership of the input data, the output data, and the insights derived from the
model. This prevents "vendor lock-in" where the government becomes
dependent on a private firm to understand its own citizens.

5. Economic Mobilization: Growth,
Taxation, and Incentives

To avoid the "productivity paradox"—where Al adoption fails to show up in GDP
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statistics—nations must actively facilitate the diffusion of Al beyond the tech sector into
the broader "real" economy.

5.1 Fiscal Policy and the "Robot Tax" Debate

As Al displaces labor, the traditional tax base (payroll taxes) is threatened. If robots do
the work, they don't pay income tax.

e The "Robot Tax" Risk: While theoretically appealing to offset revenue loss, the
IMF and most economists warn that a direct tax on automation could stifle
innovation and drive investment abroad.

e Neutralizing Distortions: A better approach is to remove tax distortions that favor
automation. Currently, capital investments (software/robots) can often be fully
expensed or depreciated, while human labor is taxed heavily via social security
and payroll levies. Leveling the playing field removes the artificial incentive to
automate purely for tax arbitrage.

e Future Revenue Models: Long-term, nations may need to shift toward Value
Added Taxes (VAT) on digital services or corporate taxes based on "significant
digital presence" rather than physical headquarters.

5.2 Incentivizing Safety and Diffusion

The market often under-invests in safety research because it doesn't generate
immediate profit.

e Safety R&D Tax Credits: A novel policy proposal involves offering a significant tax
credit (e.g., 25%) specifically for R&D into Al safety, interpretability, and
alignment. This internalizes the positive externality of safety, making "responsible
Al" a financially attractive proposition for developers.

e SME Diffusion Clinics: Small and Medium Enterprises (SMEs) lag in adoption.
Governments should fund "Al Clinics" or "Testbeds"—similar to Singapore’s "Al
for Industry"—where SMEs can trial Al solutions with subsidized compute and
technical guidance, de-risking the adoption process.

6. Human Capital: Winning the War for
Talent

The primary constraint on the Al Nation is not silicon, but synapses. The global shortage
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of Al talent requires a strategy that combines aggressive international recruitment with
massive domestic upskilling.

6.1 The Global Talent War: Visa Strategy

Nations are competing for a tiny pool of elite researchers. Immigration policy must be
weaponized to attract them.

e Aggressive Recruitment (Canada): Canada’s "Tech Talent Strategy" is a
best-in-class example. It explicitly targeted holders of US H-1B visas, offering
them open work permits to move to Canada. The program capped at 10,000
applicants and filled in just 48 hours, effectively poaching thousands of skilled
engineers frustrated by the US immigration backlog.

e Defensive Failures (UK): The UK’s "High Potential Individual" (HPI) visa attempts
to attract talent but is criticized for elitism. It relies on a list of "top global
universities" that often excludes premier institutes in India or specialized Al
colleges, forcing talent into more bureaucratic visa routes. To compete, visa
pathways must be based on skills and salary potential, not just university
pedigree.

6.2 Domestic Upskilling: The "Civic Al" Goal

A sovereign Al nation cannot rely solely on imported talent. It must inoculate its
population against displacement and disinformation.

e Universal Literacy (Finland): Finland set a goal to educate 1% of its entire
population on the basics of Al (what it is, how it works, its limitations). Through
the free "Elements of Al" course, they achieved broad civic literacy. This reduces
social fear, increases adoption, and creates a workforce capable of working
alongside Al.

e Tiered Skills Framework (Singapore): Singapore’s SkillsFuture initiative offers a
tiered curriculum:

o Basic: "Al for Everyone" (Understanding Generative Al tools).
o Intermediate: Prompt Engineering and Workflow Integration for managers.
o Advanced: Deep Tech skills for engineers.
This ensures that the benefits of Al are not restricted to coders but are
accessible to HR managers, accountants, and civil servants.
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7. Conclusion: The Roadmap to 2030

The transition to an Al Nation requires a fundamental reimagining of the state's role. It
must be simultaneously an investor, a regulator, a customer, and a protector. The
"Sovereignty Trilemma" suggests that no single model is perfect, but the most resilient
nations will be those that adopt a hybrid approach: Global in innovation, Sovereign in
infrastructure, and Human-centric in values.

Key Roadmap Actions:

1. Immediate (Years 1-2): Audit national compute capacity and fund a NAIRR.
Establish a "Tech Nomad" visa to attract immediate talent. Update procurement
rules to ban "black box" algorithms in high-stakes sectors.

2. Intermediate (Years 2-4): Build "Data Embassies" for digital continuity. Roll out
national Al literacy campaigns (Finland model). Implement R&D tax credits for Al
safety.

3. Long-Term (Year 5+): Transition government services to proactive Al agents
(Estonia model). Realign the tax code to balance labor and capital taxation.

By following this blueprint, nations can harness the transformative power of Al while
safeguarding their sovereignty and the well-being of their citizens. The winners of the Al
century will not just be those with the fastest models, but those with the wisest
governance.

AiFutures.institute | Page 16



https://aifutures.institute/

	AI Nation:  
	A Strategic Policy Blueprint for Sovereign Artificial Intelligence Adoption and Governance 
	 
	 

	Executive Summary 
	1. The Global Strategic Landscape: Models of National AI Adoption 
	1.1 The Market-Hegemon Model: The United States 
	1.2 The State-Integrated Model: China 
	1.3 The Regulatory Superpower: The European Union 
	1.4 The Agile Facilitators: Singapore and the United Kingdom 
	Table 1: Comparative Strategic Indicators 


	2. Infrastructure Sovereignty: The Physical Layer of the AI Nation 
	2.1 The Compute Deficit and National AI Research Resources 
	2.2 The Sovereign Cloud Trilemma 
	2.3 The "Data Embassy" Model: Digital Continuity 
	2.4 Energy and Sustainability Integration 

	3. Data Sovereignty, Security, and Governance 
	3.1 From Localization to Operational Sovereignty 
	3.2 AI Safety and Red Teaming 
	3.3 Intellectual Property and Content Provenance 

	4. Public Sector Transformation: Bureaucracy as a Service 
	4.1 Lessons from Failure: Avoiding Automated Injustice 
	4.2 The Success Model: Estonia’s "Kratt" Strategy 
	4.3 Ethical Procurement Guidelines 

	5. Economic Mobilization: Growth, Taxation, and Incentives 
	5.1 Fiscal Policy and the "Robot Tax" Debate 
	5.2 Incentivizing Safety and Diffusion 

	6. Human Capital: Winning the War for Talent 
	6.1 The Global Talent War: Visa Strategy 
	6.2 Domestic Upskilling: The "Civic AI" Goal 

	7. Conclusion: The Roadmap to 2030 

