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Executive Summary

N-SCAPE is a framework for the design, governance and delivery of strategic industrial
ecosystems.

It provides commissioning authorities with a structured process for:
e Understanding industrial systems;
e Defining transformational ambitions;
e Coordinating ecosystem formation;
e Aligning policy and investment;
e Mobilising industrial capability;
e Delivering long-term strategic resilience.

Governments are increasingly adopting active industrial policy approaches focused on
resilience, strategic capability and sovereign control over critical systems.

N-SCAPE is applicable to supply chain transformation at national or regional level
across any sector. This paper uses UK vehicle electrification as a pathfiner application
of the methodology.

Research undertaken through development of the framework identified four recurring
structural barriers to successful government intervention in industrial ecosystem
formation:

—

Outcomes are not commercially competitive within global markets;

2. Existing industrial vested interests resist system-level transformation;

3. Discrete company activity fails where wider industrial ecosystem transformation
is required;

4. Fragmented, siloed policy interventions fail to deliver coordinated industrial

transformation.

N-SCAPE addresses these structural failures through coordinated ecosystem
architecture led by commissioning authorities. The framework consists of three stages:

1. Landscape — understanding the current system, constraints and opportunity
space;
2. Transformation Vision — defining a strategic moonshot ambition;

3. Supply Chain Architecture and Delivery — coordinating implementation,
governance and ecosystem formation.

The framework positions governments and regional authorities as the coordinating
actors responsible for long-term industrial transformation.



1. Strategic Context

1.1 Industrial Transformation and Strategic Capability

Industrial strategy is increasingly shaped by:
e Geopolitical competition;
e Resource concentration;
e Energy transition;
e Technological competition;
e Supply chain vulnerability;
e Nationalresilience requirements.

1.2 What Successful Industrial Transformation looks like

Successful industrial transformations share common characteristics:
e Commercial competitiveness within global markets;
e Industrial collaboration to achieve ecosystem goals;
e (Centralised ecosystem leadership;
e Long-term enabling policy frameworks.

Examples include:
South Korea — global electronics leadership
e Government-directed industrial policy;
e Coordinated capital mobilisation;
« National manufacturing capability development through chaebol structures.

Taiwan — advanced semiconductor capability
e Government-backed creation of ITRI and TSMC;
e Long-term strategic investment;
e Industrial clustering and talent coordination.

China — solar PV, battery and EV scale-up
e Coordinated state investment across supply chains;
e Strategic procurement and industrial policy alighment;
e Long-term control of critical material systems.

Denmark — global wind energy leadership
e Early public investment in wind R&D;
e Stable long-term policy mechanisms;
e Industrial clustering and coordinated deployment.

Japan — post-war automotive and electronics expansion
e Government-led industrial planning;
e Coordinated industrial upgrading;
e Long-term capital and manufacturing alignment.

These examples demonstrate that successful industrial transformation is
fundamentally an ecosystem architecture challenge.



1.3 Industrial Transformation as Ecosystem Architecture

Industrial transformation requires coordinated transition across interconnected
supply-chain operations.

As ecosystems evolve:
o Existing operations may be retained, transformed or phased out;
o New operational capabilities may need to be established;
e Supply and demand conditions may evolve at different rates;
o Transitional operating models may be required before full ecosystem capability
is achieved.

Effective ecosystem architecture coordinates these transitions across the entire supply
chain to enable, de-risk and accelerate industrial transformation.

2. The N-SCAPE Framework

2.1 Framework Purpose

N-SCAPE provides a repeatable architecture framework for strategic industrial
transformation.

It enables commissioning authorities to:
e Understand current industrial conditions;
e Identify structural constraints;
e Define transformational ambitions;
e Coordinate ecosystem development;
e Align policy and investment;
e Deliver long-term industrial capability.

The framework is intended for use by:
e National governments;
e Regional authorities;
e Industrial development agencies;
e Strategic infrastructure bodies;
e Economic transformation programmes.

2.2 Framework Logic

The framework is intentionally structured in three stages:
1. Landscape;
2. Transformation Vision;
3. Supply Chain Architecture and Delivery.

This sequence is deliberate.



Industrial transformation frequently fails because:
e Ambitions are defined before structural conditions are understood;
e Delivery mechanisms are fragmented,;

e Existing industrial actors optimise forincumbent advantage rather than system
transformation;

e Governments attempt to coordinate transformation through consultation rather
than architecture.

N-SCAPE reverses this process by:
e Establishing a whole-system understanding first;
e Developing a coherent transformation vision second;
e Coordinating ecosystem delivery third.

3. Stage 1 — Landscape
3.1 Purpose

The Landscape stage establishes a whole-system understanding of the current
ecosystem.
The purpose is not to validate pre-existing assumptions.

The purpose is to establish the structural, operational and strategic conditions required
to define a credible transformation ambition.

Landscape establishes the evidence base required before transformation ambition is
defined.

3.2 Impact

Landscape establishes:
e Structural conditions and constraints;
o Operational effectiveness and competitiveness;
e Supply-chain vulnerabilities and dependencies;
e Capability gaps and transition requirements;
e Strategic opportunities and positioning.

Landscape also challenges assumptions around:
e Existing industrial structures;
e Market competitiveness;
e Supply-chain resilience;
e Long-term ecosystem viability.

The Landscape stage ensures that transformation ambition is grounded in operational
and strategic reality rather than isolated market activity or incumbent assumptions.

3.3 How

Landscape includes:



e Demand mapping;

e Supply mapping;

e Operational process mapping;

¢ Capability assessment;

e Infrastructure analysis;

e Policy mapping;

e Geopolitical exposure assessment;
e Competitiveness assessment.

4. Stage 2 — Transformation Vision
4.1 Purpose

The Transformation Vision stage establishes a clear strategic opportunity, ambition and
future-state positioning for the ecosystem.

The purpose is to define a credible transformation vision in direct relation to the
structural conditions identified through the Landscape stage.

Transformation Vision does not solve the transformation challenge. It sets the future-
state ambition and defines the parameters for system transformation architecture.

4.2 Impact

Transformation Vision establishes:
e The future-state opportunity;
e Itsrelationship to the current ecosystem;
e The scale and complexity of transition required;

Transformation Vision enables commissioning authorities to:
e Align stakeholders around a shared transformation ambition;
e Coordinate policy, procurement, investment and support mechanisms;
e Prioritise industrial, infrastructure and capability interventions;
o Establish long-term strategic direction and leadership.

4.3 How

The Transformation Vision stage is led by a commissioned Supply Chain Architect.

The architect draws upon the intelligence established through the Landscape stage to
define a strategically positioned future-state ecosystem opportunity.

The vision positions the opportunity relative to:
e Currentindustrial conditions;
e Market dynamics;
e Macro forces;
e Policy and legislative direction;
e Supply-chain structures;
e Long-term transformation timelines.



5. Stage 3 — Supply Chain Architecture and Delivery
5.1 Purpose

The final stage translates the Transformation Vision into coordinated system
transformation architecture and delivery.

This stage establishes the operational structures required to coordinate ecosystem
transformation across the supply chain.

5.2 Impact

N-SCAPE positions commissioning authorities as the coordinating entities responsible
for long-term ecosystem transformation.

This stage establishes the operational mechanisms required to transition the
ecosystem from its current-state configuration to the future-state ambition.

This delivers:

e Coordinated transition and investment planning for individual supply-chain
operations;

e Long-term demand visibility and investment confidence across interconnected
ecosystem activities;

e Synchronised timing of supply, demand and operational scale-up across
dependent industrial capabilities;

¢ Alignment of commercial contracting and operational transition through supply-
chain alliance structures;

e Coordinated progression of ecosystem operations through the “valley of death”
between innovation and industrial-scale deployment.

5.3 How

Critical activities include the appointment of an Ecosystem Champion, establishment
of a Supply Chain Architecture team and formation of a Supply Chain Alliance.

The Ecosystem Champion is responsible for driving the transformation ambition across
the ecosystem by providing the leadership authority, strategic influence and
institutional momentum required to:

e Secure long-term stakeholder alignment;

« Maintain transformation focus and direction;

e Drive commitment across interconnected authorities and delivery bodies;

e Align engagement across government, industry and institutions;

e Overcome institutional inertia and fragmented decision-making.

The Supply Chain Architecture team distils the individual operation transition plans
from whole-system analysis, operational flow optimisation and systems modelling.
These are delivered through the Supply Chain Alliance.

The Supply Chain Alliance brings together the commercial operations across the
ecosystem as an active “ecosystem management team”.
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6. Pathfinder Application — UK Vehicle Electrification

6.1 Summary

N-SCAPE has been applied to the UK vehicle electrification ecosystem.

This Pathfinder Application identified major industrial, operational and policy
coordination challenges across UK electric vehicle manufacturing and supply chains.

Despite these structural constraints, the whole-system landscape mapping also
revealed the conditions for a strategically significant industrial opportunity.

Through the Transformation Vision stage, this opportunity was developed into a
moonshot ambition for a UK self-sufficient electrification ecosystem centred in the
West Midlands — grounded in strategic procurement, material recovery from waste and
coordinated industrial investment. This is Project Alchemy.

Project Alchemy combines a strategic moonshot ambition with whole-system
understanding of current industrial conditions, clearly demonstrating both the scale of
the opportunity and the transformation challenge required to realise it.

The resultis a comprehensive and strategically positioned industrial transformation
model against which the West Midlands — as the region best placed to lead delivery —
can consider, adopt and commission the final stage of supply chain architecture and
delivery.

6.2 Landscape Findings

The Landscape stage examined the UK vehicle electrification ecosystem across:
e OEMdemand;
e System supply;
¢ Upstream processing capability;
e Material recovery;
¢ Policy and investment environments.

6.2.1 Market Context
The analysis identified a structurally fragmented ecosystem:

e OEM activity within the UK operates primarily as part of global manufacturing
footprint strategies rather than as a consequence of a competitive domestic
industrial ecosystem;

e Existing tier-one systems suppliers are not drawing on domestic component
suppliers;

e Specialist and niche supply-chain capability remains low-volume and
fragmented;

e Significant activity is sustained through research and collaborative programmes
rather than industrial-scale deployment;

e Critical upstream processing capability is absent;

e Large volumes of strategic materials are exported as waste.

6.2.2 Policy Context

11



The Landscape identified strong national policy alignment, led by The UK’s Modern
Industrial Strategy 2025", around:

e Supply-chain resilience;

e Sovereign capability;

e Domestic supply;

¢ Industrial competitiveness;
e Critical material security.

The analysis identified substantial public funding deployed through research,
innovation and early-stage commercialisation programmes.
However, this funding is structured around discrete projects and is not scoped to
support:

e Supply-chain formation;

¢ Industrial-scale deployment;

e Ecosystem transformation;

e Long-term operational integration.

This reveals a disconnect between the direction and intent of policy and the
mechanisms in place to deliver that intent.

The result is development leadership, which builds reputation, rather than retained
industrialisation, which builds the economy.

6.3 Transformation Vision — Project Alchemy

Drawing on the understanding established through the Landscape stage, a
Transformation Vision was developed for a UK self-sufficient electrification ecosystem
based on:

¢ Domestic material recovery as a strategic resource base;

¢ Regionalindustrial concentration in the West Midlands;

e Specialist electrification capability rather than mass-market competition;

e Resilience and sovereign capability rather than lowest-cost global production.

6.3.1 Anchor Demand
Section 1 identifies commercial competitiveness within global markets as a critical
success factor for successful industrial transformation.

Project Alchemy addresses this challenge by anchoring initial demand within defence
applications where supply-chain resilience, security and sovereign capability are
prioritised over lowest-cost global production.

Defence provides the long-term demand confidence required to support investment,
industrial capability development and operational scale-up through the “valley of
death” between innovation and commercially viable industrial deployment.

"Including The UK’s Modern Industrial Strategy (2025), Resilience for the Future: The
UK’s Critical Minerals Strategy (2025), the UK National Security Strategy and related
resilience and industrial policy frameworks.

12



Crucially, this demand signal extends across interconnected supply-chain activities —
from material recovery and processing through to component and systems
manufacture.

6.3.2 Anchor Supply

The Landscape identified significant geopolitical vulnerability across critical material
supply chains, consistent with the priorities established in Resilience for the Future:
The UK’s Critical Minerals Strategy (2025), alongside the continued export of strategic
materials as waste — currently valued at more than £5bn per year2.

Projection of end-of-life material volumes from electronics, electric vehicles and wind
turbines indicates the emergence of substantial domestic material recovery and
reprocessing potential through the 2030s.

Project Alchemy proposes to exploit this material stream through the establishment of
industrial-scale material recovery and reprocessing capability, supplying a diversified
and re-industrialised domestic electrification manufacturing base.

6.3.3 Anchor Location — West Midlands
The West Midlands was identified as the leading regional location for ecosystem
concentration.

The region has established critical structural capital: central logistics positioning;
significant electrification capability across OEMs, suppliers and academia; significant
material recovery R&D activity across operators and academia; and a large industrial
and manufacturing base requiring diversification.

Further, the region already has the industrial, circular economy and investment policies
required to support the proposed ecosystem transformation3.

2DEFRA, Resource Management: A Catalyst for Growth and Productivity, 2015
3 Including the WMCA Growth Plan, West Midlands Circular Economy Routemap,
WMCA Net Zero 2041 Strategy and West Midlands Innovation Accelerator programme.
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7. Rationale

7.1 Government as Coordinating Authority

N-SCAPE is based on the principle that strategic industrial transformation requires
active government coordination and long-term institutional ownership.

The framework recognises that ecosystem transformation does not emerge
automatically from fragmented market activity, isolated company interventions or
disconnected policy mechanisms.

N-SCAPE therefore positions governments and regional authorities not simply as
facilitators of growth, but as coordinating authorities responsible for long-term
ecosystem outcomes including:

e Economic resilience;

¢ Industrial competitiveness;

e Employment;

e Productivity;

e Sovereign capability;

e Regionalvalue creation.

This requires authorities to:
o Define strategic transformation direction;
e Coordinate investment and infrastructure;
Align policy and procurement mechanisms;
¢ Commission long-term ecosystem architecture and delivery.

7.2 Industrial Leadership and system Transformation

The framework recognises that existing industrial actors typically optimise for
incumbent commercial structures, firm-level priorities and short-term operational
advantage.

As aresult:
o Existing system conditions are frequently reinforced;
e Transformation activity remains fragmented;
e Supply-chain formation does not occur organically;
e Long-term ecosystem outcomes remain secondary to individual commercial
interests.

N-SCAPE therefore positions industrial consultation as an input into transformation
strategy rather than the mechanism through which transformation strategy is defined.

The framework instead prioritises:
e Strategic architecture;
e Long-term ecosystem positioning;
e Coordinated transformation;
e Ecosystem-level outcomes.
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8. Applying N-SCAPE
8.1 Who N-SCAPE is for

N-SCAPE is intended to be commissioned by governments, regional authorities and
strategic institutions seeking to coordinate long-term industrial transformation.

The framework is designed for challenges where:
e Supply chains are fragmented;
¢ Industrial capability is incomplete;
o Strategic dependency exists;
e Existing policy and investment mechanisms are not compounding into
ecosystem formation.

The framework positions the commissioning authority as the long-term coordinating
entity responsible for ecosystem outcomes.

8.2 What N-SCAPE can be applied to?

N-SCAPE can be applied to existing national, regional and sector strategies to establish
strategically positioned transformation opportunities grounded in real industrial
conditions, market dynamics and long-term ecosystem requirements.

The framework enables commissioning authorities to:
¢ Define credible long-term industrial ambitions;
e Position transformation opportunities relative to structural realities;
e Coordinate policy, procurement and investment mechanisms;
o Align stakeholders around ecosystem-level outcomes;
o Establish the basis for coordinated system transformation architecture and
delivery.

Appendix 1 provides an illustrative mapping of potential UK N-SCAPE industrial
transformation opportunities categorised as critical, strategic and other, including
indicative regional leadership positioning.

8.3 How to apply N-SCAPE

Application of N-SCAPE begins with an introductory strategic workshop for the
commissioning authority teams.

The workshop introduces the framework through the UK Pathfinder Application and
facilitates a live whole-system mapping exercise for the selected industrial challenge,
capturing existing assumptions and perceptions while exploring initial transformation
ideas.

This will raise many questions and becomes the basis for commissioning the
Landscape and Transformation Vision stages.

Together, these stages provide the commissioning authority with:
1. Astrategically positioned transformation opportunity;

15



2. Aclear understanding of the scale of transformation required;
3. The basis for commissioning coordinated system transformation architecture
and delivery.

9. Conclusion

Strategic industrial transformation is increasingly defined by resilience, sovereign
capability, supply-chain security and long-term industrial competitiveness.

However, industrial transformation does not emerge automatically from fragmented
market activity, isolated company interventions or disconnected policy mechanisms.
N-SCAPE provides a structured framework through which commissioning authorities
can understand industrial ecosystems, define strategically positioned transformation
ambitions and coordinate long-term ecosystem formation.

The UK vehicle electrification Pathfinder Application demonstrates how whole-system
Landscape analysis combined with a strategically positioned Transformation Vision
can identify nationally significant industrial transformation opportunities grounded in
real industrial conditions and long-term transition requirements.

Adoption of the framework positions governments and regional authorities not simply
as facilitators of growth, but as coordinating entities responsible for owning and driving
long-term industrial transformation and ecosystem outcomes including
competitiveness, productivity, resilience and retained industrial capability.
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Appendix A— UK N-SCAPE Opportunity Mapping
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Appendix B— Project
Alchemy vision sketch

An indicative high-level ecosystem
architecture illustration for Project Alchemy,
demonstrating the relationship between
strategic material recovery, upstream
processing, industrial diversification and
downstream systems manufacture within a
coordinated electrification supply
ecosystem...

STRATEGIC
CRITICAL

SME DIVERSIFICATION/ RE-PURPOSING

MATERIAL SEPARATION & PROCESSING
COMPLEX

SCRAP/ WASTE PROCESSING COMPLEX
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