
Natural Capital & Infrastructure 
Community of Practice 

27 February 2025



NC&I CoP27/2/2025 ςAgenda 13.00 -16.00

# Agenda Item mins

1 Welcome and introductions from participants ïEion Bailey (TD-Info) 10 

2 Re-cap, update and latest news ïJenny Allen (Mott McDonald), Phil Anderson (Babcock) 10

3 News from ADS, DSF (DIJC), DASI 5

5 Introduction to UK Business and Bio-diversity Forum ïKatherine Tubb (UKBBF) 15

7 Advancing Emerging solar Technologies for Energy Security ïDr Amy Neild (Newcastle University) 20

8 Break 15

9 Sustainable Circular Economy for Defence ïUpdate on Concept Note ïMarina Coloni (Strat Com) 20

10 Air Command CC&S ïActivities and Challenges - Group Captain Maurice Dixon (AHd Air CC&S) 20

11 
Renewable Energy Trials in the Falklands ïFlt Lt Richard Griffiths (Innovation | Defence Support | 

UK Strategic Command)
20

13 Event/Conference ïOctober 2025 15

14 AOB
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Jenny Allen (Mott McDonald) 

Phil Anderson (Babcock)



Introduction
Katherine Tubb, Managing Director 

2025



Who we are 

ÅEstablished in 2022 as a Community Interest Company

ÅTeam of eight Directors

ÅSupported by a Steering Committee of seven world -leading 
experts 

Å70+ Members



Purpose & Promise

Our Purpose

ÅBy 2030, biodiversity is fully integrated into business 
decision -making; is valued, conserved, restored, and 
managed sustainably; delivering benefits to the planet, 
people, and businesses, across all sectors.

Our Promise

ÅAccelerate the mainstreaming of biodiversity as a key part of 
business operations and public decision -making.



Our Strategic Priorities

2024:

ÅMember Communications

ÅPolicy Engagement

ÅKnowledge Sharing

ÅMeasurement & Metrics

Member -based Activities:

ÅBiodiversity Summit, Insight 
Series, Nature Positive 
Workshops

ÅCOP16 Programme

ÅToolkits, Intelligence & 
Reports



Nature Positive Business Pledge

Å Network of businesses taking 
action to halt and reverse their 
impact on nature

Å Start to take steps to understand 
impacts and dependencies 

Å Set goals

Å Report transparently

Å Abide by nature positive principles



Questions?
www.business -biodiversity.co.uk



From Newcastle. For the world.

Advancing Emerging Solar 
Technologies for Energy 
Security

Natural Capital & Infrastructure Community 
of Practice ς Feb 2025

Dr Amy Neild

Amy.Neild@newcastle.ac.uk



From Newcastle. For the world.

Living Lab at RAF Leeming 
provided a framework to 
enable rapid assessment 
of new technologies 
under real-world 
conditions.

Project ViTAL

Aim: To create a living laboratory for the RAF and the MOD to investigate new and 
emerging technologies for tackling climate change.

Doing the science with stakeholders embedded means we can identify the challenges that are important to them.



From Newcastle. For the world.

Project ViTAL



From Newcastle. For the world.

Project ViTAL

Aim: To create a living laboratory for the RAF and the MOD to investigate new and 
emerging technologies for tackling climate change.

1. Carbon accounting ς Prof Oliver Heidrich

2. Integrated solar technology ς Prof Libby Gibson

3. Carbon capture ς Prof David Manning

4. Geothermal system ς Dr Mark Ireland

5. Hydrogen economy and sustainable transport ς Prof Phil Blythe

6. Life Cycle Assessment ς Prof Oliver Heidrich



From Newcastle. For the world.

Solar PV in the Net Zero Scenario

173000 TW 
reach the 

surface of the 
Earth

Each day:

[1]

[1] IEA (2023) Net Zero roadmap: A global pathway to keep the 1.5°C goal in reach



From Newcastle. For the world.

Solar PV in the Net Zero Scenario

2025 2030 2035 2050

~17 GW

45-47 GW

70 GW

85 GW

Current UK 
capacity

Clean Power 2030 
Action Plan

British Energy 
Security Strategy

/ƭƛƳŀǘŜ /ƘŀƴƎŜ /ƻƳƳƛǘǘŜŜΩǎ 
Balanced Pathway



From Newcastle. For the world.

×MOD operates over 1.4% of the UK land mass

×McKinsey reports that a typical base could support its annual electricity demand with 
40 to 50 acres of solar panels (~ roof area of a mid-sized site)

Solar PV in the MOD

Decentralised energy 
reduces reliance on external 
grids, increasing energy 
resilience and security.

[2]

[3]

[2] Ministry of Defence (2024) MOD Land Holdings: 2000 to 2024
[3] McKinsey & Company (2021) Decarbonizing defence: Imperative and opportunity



From Newcastle. For the world.

Solar PV in the MOD

×Solar PV can also play a critical role in supporting off-grid operations in remote 
environments.

×NATO exercise Capable Logistician 2015 saw solar panels air dropped to troops, 
allowing them to be independent from power grids, diesel generators and roads.

Solar PV provides a significant 
operational advantage, 
increasing flexibility in 
remote environments.

[4] NATO (2015) b!¢h ά{ƳŀǊǘ 9ƴŜǊƎȅέ ŜȄŜǊŎƛǎŜ ƎŜǘǎ ǳƴŘŜǊǿŀȅ ƛƴ IǳƴƎŀǊȅ

[4]



From Newcastle. For the world.

ά! strategic competition exists between all nations to be the first to capture the military 
benefits of ƴŜǿ ŜƴŜǊƎȅ ǘȅǇŜǎ ŀƴŘ ǘŜŎƘƴƻƭƻƎƛŜǎέ

  - Defence Operational Energy Strategy, Foreword by CDLS and DCDS MilCap

Importance of Innovation



From Newcastle. For the world.

Advantages of Emerging PV

Lightweight & Flexible

ü Can be integrated onto 
more surfaces/roofs

Higher Efficiencies

ü Designed to absorb a wider 
range of light

Indoor Compatibility

ü Can be tuned to specific 
lighting types

Earth Abundant Materials

üMore secure supply chain 
for UK markets

Low-Light Performance

ü Perform better in low 
light/cloudy conditions

Simple Fabrication

ü No energy intensive 
refining processes



From Newcastle. For the world.

Emerging PV for Defence 

How can these advantages benefit defence operations?

Portable Power Generation

Hangar Roof Deployment

Energy Independence and Security

[5]

[6]

[5] U.S. Army (2010) Army evaluating transportable solar-powered tents
[6] U.S. Army (2014) Soldiers of the future will generate their own power
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Project ViTAL

× Energy Security in Defence

× ¦YΩǎ {ǳǎǘŀƛƴŀōƛƭƛǘȅ ŀƴŘ 5ŜŦŜƴŎŜ 
Goals

× Collaboration and Stakeholder-
Driven Science

× Innovation and Technological 
Advancement

× Real-World Challenges

× Circularity and Sustainability



From Newcastle. For the world.

A Linear vs. Circular Economy

MAINTAIN/
PROLONGREUSE/

REDISTRIBUTE
REFURBISH/

REMANUFACTURERECYCLE

The circular economy tackles climate change and other global challenges like biodiversity loss, waste and pollution by decoupling 
economic activity from the consumption of finite resources. It is based on three principles driven by design:

Å Design out waste and pollution
Å Keep products and materials in use (at their highest value)
Å Regenerate nature



From Newcastle. For the world.

Advantages of Circularity in the MOD

Challenges

× Energy Security in Defence

× ¦YΩǎ {ǳǎǘŀƛƴŀōƛƭƛǘȅ ŀƴŘ 5ŜŦŜƴŎŜ 
Goals

× Collaboration and Stakeholder-
Driven Science

× Innovation and Technological 
Advancement

× Real-World Challenges

× Circularity and Sustainability

Resource Security
ü Mitigates risks associated with 

global supply chain reductions 

Long-Term Readiness
ü Extends equipment lifecycle to 

ensure operational capability

Cost Effectiveness
ü Reduces procurement and 

disposal costs through resource 
repurposing

Drives Innovation
ü Advancement in materials science, 

recycling and repair technologies for 
defence

Sustainability
ü Aligns defence operations with 

sustainability goals

Self-Sufficiency
ü Reduces reliance on external 

resources to enable independent 
operations



From Newcastle. For the world.

Silicon PV Technology

MAINTAIN/
PROLONGREUSE/

REDISTRIBUTE
REFURBISH/

REMANUFACTURERECYCLE

Technically possible, 
very energy intensive

Silica

Polysilicon refining ²ŀŦŜǊ Ҧ /Ŝƭƭ ҦaƻŘǳƭŜPV Plant

Electricity/ Rooftop PV



From Newcastle. For the world.

The Circular Economy

MAINTAIN/
PROLONGREUSE/

REDISTRIBUTE
REFURBISH/

REMANUFACTURERECYCLE

By implementing a device designed for end-of-life reusability, and by offering a service that 
facilitates this reuse, we effectively close the loop for a circular economy



From Newcastle. For the world.

Project ViTAL: Case Study

Perovskite 
Infiltration

Screen Print + 
Hot Anneal 

Screen Print + 
Hot Anneal 

Screen Print + 
Hot Anneal 

Spray Pyrolysis

Perovskite 
dissolution with 

solvents

Perovskite Re-
infiltration

Re-annealing of 
stack
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Project ViTAL: Case Study

Perovskite 
Infiltration

Screen Print + 
Hot Anneal 

Screen Print + 
Hot Anneal 

Screen Print + 
Hot Anneal 

Spray Pyrolysis

Perovskite 
dissolution with 

solvents

Perovskite Re-
infiltration

Re-annealing of 
stack

Project ViTAL outdoor data has 
uncovered a mechanism to maintain 

and extend the lifespan of the 
devices!
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Project ViTAL: Case Study

Glass

-

Triple Mesoscopic Stack

+

Photoactive layer: Halide perovskites

Carbon

ZrO2

TiO2

FTO

Recycled glass (manufactured in the UK)

Recovered TiO2 from paint waste

Recovered ZrO2 from ceramic waste

Recovered lead from battery waste

Are we able to fabricate an emerging PV in the UK using waste 
streams to ensure circularity and energy security?
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RAF Leeming 

Project ViTAL

Acknowledgements

Prof. Elizabeth Gibson

Solar Project Lead

Elizabeth.Gibson@ncl.ac.uk

Dr Susana Iglesias-Porras

Solar Project RA
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Thank you

Any questions?



From Newcastle. For the world.

Power and cost calculations

Peak output of solar panel under ideal conditions (when exposed to direct sunlight at 1000 W/m2)

For our silicon panels:

ü Silicon panel 400 W of peak power with 1.94 m2

ü 4 panels = 7.76 m2 = 1.6 kW

ü Peak power density = 206.2 W/m2

ü Cost of 4 panels = £756

For circular emerging PV technology:

ü Good minimodule (12.87%) 0.772 W of peak power with 60.08 cm2 [1]

ü 1 panel seen in picture (0.252 m2) = 32.47 W

ü For same area as silicon system, 7.76 m2 Ғ м ƪ²

ü Peak power density = 128.77 W/m2

ü Area of emerging system = 12.43 m2

ü At £40/m2 [2], cost of emerging system to provide 1.6 kW = £497.20

** general estimate for perovskite module production hovers around $40-$50 per square meter, assuming similar efficiencies and 
economies of scale as other perovskite technologies. (ACS Energy Lett.2022, 7, 9, 3039ɀ3044)

[1] Nano Energy, 2020, 74, 204842 (https://doi.org/10.1016/j.nanoen.2020.104842 )
[2] ACS Energy Lett.2022, 7, 9, 3039ɀ3044 (https://doi.org/10.1021/acsenergylett.2c01728 )

https://doi.org/10.1016/j.nanoen.2020.104842
https://doi.org/10.1021/acsenergylett.2c01728
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Outdoor data
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Å Over 70% low light (< 0.1 sun or 100 W/m2)
Å Over 55% of high humidity (>70% RH)
Å High temperatures reached on the surface of the cell (above 80°C) causing slight 

heating of the measuring box
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Outdoor data
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Perovskite PV thrives under low light
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Outdoor data
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Durability of devices upon outdoor exposure dependent 
on architecture
ü Failure of encapsulation (Epoxy) upon heat exposure from the sun

Å Degradation below T80 of Planar Perovskite within a week
Å Increase in performance for the TMS minimodule and 

stabilisation for 80 days
Å No changes in Si reference minimodule
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Outdoor data ς planar perovskite
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Planar perovskite 
Minimodule

Commercial c-Si 
Minimodule

Efficiency at 1 
sun (%) 14.286 16.067

Active area 
(cm2) 8 23.04

Number of 
subcells 4 16

Considering the number of cells 
embedded in each device, 
perovskite planar minimodules 
produce comparable or even 
better power outputs than the 
Silicon reference at low light 
conditions.
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Break

https://www.gov.uk/government/publications/sustainable-circular-economics-for-defence-
concept-note

https://www.gov.uk/government/publications/sustainable-circular-economics-for-defence-concept-note
https://www.gov.uk/government/publications/sustainable-circular-economics-for-defence-concept-note


CE Model for Defence

Circular Economics for Defence  

Concept Note Context and Overview

Marina Coloni - February 2025



CERTAINTY OF CLIMATE CHANGE 

IPCC AR6 Working Group 1: Technical Summary | Climate 
Change 2021: The Physical Science Basis

Climate Changeunavoidable Impact

Å It was established that the world is greener early 1980s

Å 2000-2018 Increase in global greenness

Å Predicted increase in greenness (also in the Arctic)
Global Green Up Slows Warming

Intergovernmental Panel on Climate Change (IPCC)

https://www.ipcc.ch/report/ar6/wg1/chapter/technical-summary/
https://www.ipcc.ch/report/ar6/wg1/chapter/technical-summary/
https://earthobservatory.nasa.gov/images/146296/global-green-up-slows-warming


Total merchandise, 
Exports, 2000

Total merchandise, 
Exports, 2023
WTO Global Trade Data Portal

WTO Global Trade Data Portal

ÅChina became a WTO member in 2001
ÅChina is still considered a 'developing country'
ÅDeveloping countries have a WTO differential and more favorable 

treatment WTO | Development - Special and differential treatment provisions

Å .wL/{Ҍ  Ґ ŀǊƻǳƴŘ пр҈ ƻŦ ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǘƛƻƴ ŀƴŘ35% of global GDP 
Å Ultimate impact of BRICS+will likely be measured and incremental

The BRICS group: Overview and recent expansion - House of Commons Library

Global Material Flows Database | Resource Panel

https://globaltradedata.wto.org/official-data
https://globaltradedata.wto.org/official-data
https://www.wto.org/english/tratop_e/devel_e/dev_special_differential_provisions_e.htm
https://commonslibrary.parliament.uk/research-briefings/cbp-10136/
https://www.resourcepanel.org/global-material-flows-database


UNEP (2020), SUSTAINABLE TRADE IN RESOURCES GLOBAL MATERIAL FLOWS, CIRCULARITY AND TRADE, United Nations Environment Programme
UNEP (2020), SUSTAINABLE TRADE IN RESOURCES GLOBAL MATERIAL FLOWS, CIRCULARITY AND TRADE, United Nations Environment Programme  Global-Resource-Outlook_2024.pdf

Raw Materials - Exports and Imports trends

wŜǎƛƭƛŜƴŎŜ ŦƻǊ ǘƘŜ CǳǘǳǊŜΥ ¢ƘŜ ¦ƴƛǘŜŘ YƛƴƎŘƻƳΩǎ /ǊƛǘƛŎŀƭ aƛƴŜǊŀƭǎ {ǘǊŀǘŜƎȅ

https://wedocs.unep.org/bitstream/handle/20.500.11822/34344/STR.pdf?sequence=1&isAllowed=y
file:///C:/Users/colonim100/Downloads/Global-Resource-Outlook_2024.pdf
https://assets.publishing.service.gov.uk/media/62f36bafe90e07714288b188/resilience_for_the_future_the_uks_critical_minerals_strategy.pdf


Aluminium trends

Å In 2023 China has produced 59% of global aluminium production 
(the second ς India - has produced 6%) Aluminum Production by Country 2024

      Russia, 6.85% (2023 - other source)

Å In 2023 China imported the 17.3% Aluminium waste and scrap 
https://trendeconomy.com/data/commodity_h2/7602 

Å In the first 2 months of 2024, China has increased its aluminium 
import of 19%

Å Since November 2024 Ą China is easing restrictions on imported 
Aluminium

Å China is the major producer and consumer of Aluminium 
worldwide 

Li, Q. at al. (2021), Aluminium material flow analysis for production, consumption and trade in China from 
2008 to 2017. Journal of cleaner production [online]

Global Aluminium demand will increase by almost 40% by 2030 and 80% by 2050 
(Global Economic Forum)

China is also the top global supplier of synthetic graphite (replace natural graphite)
Strategic-Raw-Materials-for-Defence-HCSS-2023-V2.pdf

Strategic-Raw-Materials-for-Defence-HCSS-2023-V2.pdf

https://worldpopulationreview.com/country-rankings/aluminum-production-by-country
https://trendeconomy.com/data/commodity_h2/7602
https://hcss.nl/wp-content/uploads/2023/01/Strategic-Raw-Materials-for-Defence-HCSS-2023-V2.pdf
https://hcss.nl/wp-content/uploads/2023/01/Strategic-Raw-Materials-for-Defence-HCSS-2023-V2.pdf


Å  Any non-fuel mineral, element, substance, or material that 

   the Secretary of Energy determines: 

o has a high risk of supply chain disruption; and 

o serves an essential function in one or more energy

  technologies, including technologies that produce,

  transmit, store, and conserve energy; or

Å  A critical mineral, as:

o Any mineral, element, substance, or material designated 

as critical by the Secretary of the Interior
What Are Critical Materials and Critical Minerals? | Department of Energy

US definitions of critical materials/minerals:

Critical Raw materials and minerals ς supply risk

Strategic-Raw-Materials-for-Defence-HCSS-2023-V2.pdf
The Hague Centre for Strategic Studies (2023)

"Graphite and aluminium are the materials most 
commonly used across military applications and are 
also subject to considerable supply security risks"

https://www.energy.gov/cmm/what-are-critical-materials-and-critical-minerals
https://hcss.nl/wp-content/uploads/2023/01/Strategic-Raw-Materials-for-Defence-HCSS-2023-V2.pdf


Strategic-Raw-Materials-for-Defence-HCSS-2023-V2.pdf

Raw Materials - Defence needs

ALUMINIUM*
Å ¢ƘŜ ǿƻǊƭŘΩǎ Ƴƻǎǘ ǳǎŜŘ ƴƻƴ-ferrous metal
Å Delivers significant energy and CO2savings
Å Enables the decarbonisation of other sectors
Å Endless recyclability
Å Many countries are phasing out bauxite production, so the availability 

of the resource could be threatenedStrategic-Raw-Materials-for-Defence-HCSS-2023-V2.pdf

Å 75% of all aluminium ever produced is still on the market today
Aluminium in Use - European Aluminium

*Aluminumstarts out as bauxite ore

https://hcss.nl/wp-content/uploads/2023/01/Strategic-Raw-Materials-for-Defence-HCSS-2023-V2.pdf
https://hcss.nl/wp-content/uploads/2023/01/Strategic-Raw-Materials-for-Defence-HCSS-2023-V2.pdf
https://european-aluminium.eu/about-aluminium/aluminium-in-use/


41 Critical Materials for Defence 

The Hague Centre for Strategic Studies (2023)
Strategic-Raw-Materials-for-Defence-HCSS-2023-V2.pdf

https://hcss.nl/wp-content/uploads/2023/01/Strategic-Raw-Materials-for-Defence-HCSS-2023-V2.pdf


EU Commission (2020) Action Plan on Critical Raw Materials ï factsheet, DocsRoom - European Commission

Green Transition and Critical Materials

ά¢ƘŜ ǇǊƻŘǳŎǘƛƻƴ ƻŦ graphite, cobalt and lithium may increase by nearly 500% by 2050, to meet the demand for clean energy 
ǘŜŎƘƴƻƭƻƎƛŜǎΦέ aƛƴŜǊŀƭǎ ŦƻǊ /ƭƛƳŀǘŜ !Ŏǘƛƻƴ - The Mineral Intensity of the Clean Energy Transition, World Bank Report, 2020.  
ERMA (2023), Materials for Energy Storage and Conversion A European Call for Action, e33fa4d1.pdf

https://ec.europa.eu/docsroom/documents/42852
https://erma.eu/app/uploads/2023/07/e33fa4d1.pdf


CGR UK (circularity-gap.world)

Only 7.5% of materials are circled back into the UK economy after use
Recycled materials only?
How much waste is 
exported for recycling?

Defence Waste (non-ACTO)?
Critical Materials?

 Life-through data needed

UK ALUMINIUM
Å Limited impact re Ukraine war
Å US protectionism will influence the 

market
Å UK aluminium supply chain remains 

vulnerable to unfair competition 
and trade tensions  ALFED - The Voice of 

the UK Aluminium Industry


