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Advanced Polymer & Composite Applications in Defence & Space Systems
Did you know those facts about the space industry ?

® Global Space Industry: Market Size and Forecast
The global space economy reached approx. $546 billion in 2023. [1]

The market could grow to $1.8 trillion by 2035 driven by commercial satellite services, launch innovation
and government invest, representing an annual growth rate of around 7% [2]

® European Space Industry: ESA Budget and Investments (2021-2027)
The EU plans to invest approximately €15 billion through 2027 in key programs like Galileo (navigation),
Copernicus (Earth observation), and IRIS? (secure satellite communications).[3]

m By 2035, the number of satellites in orbit is projected to exceed 50,000
with hundreds of new small satellites launched every month. [2]

m Market prediction models indicating a CAGR of 12.11%
starting at $1.47 billion in 2023 to $4.61 billion by 2033 [4]

® Investments in space technologies require large budgets and long-term contracts,
e.g. MT Aerospace received $33.5 million from ESA to develop a demonstrator systems made of CFRP
for a prototype which will be implemented in the Ariane 6 launch vehicles [5]

Sources: [1]: Statistica; [2]: McKinsey; [3]: Wikipedia: ESA; [4]: https://en.wikipedia.org/wiki/Readiness_2030, [5]: https://www.whitecase.com; [6]: CFA Institute April 2025, [4] BIS Research Feb 2025, [5] MT Aerospace Nov 2022



Advanced Polymer & Composite Applications in Defence & Space Systems
Did you know those facts about the defence industry ?

B Readiness 2030 / ReArm Europe Plan

EU member states plan to mobilize up to €800 billion through the Readiness 2030 plan to strengthen
European defence infrastructure [6]

m SAFE Program (Security Action for Europe)
Emergency loan program worth €150 billion to support the European defence industry via joint defence procurement,
called Security Action for Europe (SAFE) [7]

® GERMANY and FRANCE
The German defence budget has nearly doubled since 2021, now totaling around €70 billion
and France plans to increase its defence spending by 30% nominally by 2030 [8]

m JAPAN has committed to increase defence spending to 2% of GDP by 2027
marking a shift from its longstanding 1% of GDP' rule [9]

® In 2022 JAPAN avowed in its new National Defence Strategy and Buildup Plan
to redouble effort for preserving a domestic defence production base, but still relying on international projects,
e.g. Global Combat Air Programme with UK and ITALY [10]

There are large and further growing business potentials for polymer-based materials and polymer/non-polymer composites in space
and defence industry sectors which will be identified, structured and analysed within this market & technology study

Sources: [7]: https://www.whitecase.com; [8]: CFA Institute April 2025, [9] Royal United Service Institute for Defence and Security Studies Dec 2024,[10] Hughes, Japan’s defence industrial strategy and fighter aircraft production Mar 2025



Advanced Polymer & Composite Applications in Defence & Space Systems

Project Objectives and Results

g Objectives:

U

General understanding of market, trends, and challenges

Knowledge of latest design, materials & state of the art manufacturing

Evaluation of current solutions and ongoing development regarding design, materials, and processing

Network with potential partners & customers at events

Results:

Discover trends in markets & technologies within the addressed industry sectors
Understand value chains and provide information on market-active companies

Overview regulatory, standards & IP landscape info

Estimate potential for different materials, manufacturing and design methods and evaluate performance influence

parameters and cost
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Advanced Polymer & Composite Applications in Defence & Space Systems
Systematic Approach of this Market & Technology Study

Definition of relevant Market Overview & Segmentation

,trend markets“

= Space Technology Segment Profiles (incl.)
............................ P a— u Defonse -
,segments* ®m Segment description
........................ O— o ' = Market intelligence
Systematic search
based on specific Application & Technology Insights
____________ search parameter m Comparative screening of relevant applications within ®m Drivers and hurdles and constraints
Derivation based on identified sub-segments : :
current or expected g (eg regulatory, functional, operatlonal)

capabilities

Technology Insights and Value Chain Mapping = Potentials for composite related

m Technology overviews technologies

m Overview on value chains incl. key players

Structured analysis and evaluation of technologies &
applications in technology trees:

®m Sub-segments

Results will be prepared as:

o  Comparative KPI matrices

EIE
R

o  Technology trees

I o  Value maps and fact sheets

o  Technology fact sheets and providers
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Advanced Polymer & Composite Applications in Defence & Space Systems
Systematic Approach of this Market & Technology Study

Definition of relevant Market Overview & Segmentation

,trend markets“
®m Space Technology

Distribution into m Defense

»segments”
........ e —— o .
o G s Application & Technology Insights
____________ search parameter m Comparative screening of relevant applications within = Technology trees

Derivation based on identified sub-segments . . g

current or expected m Comprehensive list of specific

capabilities

. . . challenges
Technology Insights and Value Chain Mapping
Strugtur_ed apalyss and evaluation of technologies & m Technology overviews = High-level information for the systems
applications in technology trees: _ o o .
®m Overview on value chains incl. key players and app||cat|ons to apply a ratmg and

evaluation scheme
Results will be prepared as:

, _ m Selection of applications for more
o  Comparative KPI matrices

detailed analysis according to the
o  Technology trees

interests of the participating companies

o  Value maps and fact sheets

o  Technology fact sheets and providers m Detailed studies for selected
applications
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Advanced Polymer & Composite Applications in Defence & Space Systems
Systematic Approach of this Market & Technology Study

Definition of relevant Market Overview & Segmentation
,trend markets“
®m Space Technology
............................ T r— = Defonse
»segments”
........ e —— o '
o G s Application & Technology Insights
____________ search parameter m Comparative screening of relevant applications within
Derivation based on identified sub-segments
current or expected
capabilities

" Technology overviews materials and production technologies
m Overview on value chains incl. key players

Structured analysis and evaluation of technologies &
applications in technology trees:

for parts including processing

Results will be prepared as: technologies, technologies for

o Comparative KPI matrices functionalizing, joining, post-

o  Technology trees processing, coating

o  Value maps and fact sheets m |dentification of key players across the

o  Technology fact sheets and providers value chain

m Strategic positioning and business

opportunities are visualized.
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High Value Composite Applications — Space & Defense
Systematic Approach of this Market & Technology Study

Onboarding Meeting
September 04t 2025

1st Report Meeting

¢

Stage 1:
Market Overview & Segmentation

‘

Stage 2:

Application & Technology Insights
Comparative screening of relevant applications
within identified sub-segments

2 Report Meeting

¢

Final Report Meeting
Stage 3:
Technology Insights and Value Chain ‘
Mapping
Detailed studies on technologies and value . . . | | . . . ,  months
chains | | | | | | | | | g
1 2 3 4 5 6 7 8 9
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Excellence in Lightweight Production

Exemplary Reference Study:
“Composite Technologies in Buildings & Infrastructure”



Market and Business Opportunity Identification
AZL Market and Technology Studies

Structuring and

trend markets and
market segments

c—— R =R —— Ol e

|G 0 e

st
.

attractive applications

Systematic analysis of = —— ™
= me =
——— B 8 W

|dentification and benchmarking of

technologies and enablers

Analysis of

business cases

" Systematic and

established approach

Market analysis
through the eyes of
technology experts
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Market and Business Opportunity Identification
Examples of Joint Market and Technology Studies

—@) Example joint studies:

® Mass Production for Lightweight Composite Structures “The AZL study on Buildings and
® Composites in Buildings and Infrastructure Infrastructure provided us a
® Energy Storage Systems great networking with key players
and gave us a
® Composites in the Furniture Industry proper market understanding
@® Next Generation Mobility Solutions including market size/volume in
® High-Performance SMC numbers to prove the value of this
e Potentials and Challenges of technology to building industry.”
Thermoplastic Tapes for SME Injection Molders Justin Jin, CEOQ of AXIA Materials

® Bio-based Composites

R Y
o

5, O
I ;fi,!v/l il s

High-Performance SMC
Joint N echnolc

=

Az “CONBILITY.

Aachen GmbH

Joint Market- and Technology Study:
Bio-based Composites
PeIeL PEreRals, FURTE ApRicaons, Teonicel Ghalnges, DeIlery Chains.

Gon

nology St
s in the Furniture Industry

Potentials and Challenges of
Thermogiastic Tapes for SME Injection Molders
ket o Technotogy Study

=
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Joint Technology Development through Cost-Sharing

Previous Activities
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Tailgate Concept Study

Concept Study & Development of
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Bottom Impact Protection

Battery Casing Follow-Up: Fire
Protection

Multi-Material Battery Casing
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Exemplary Approach of a Reference Study
,Composite Technologies in Buildings & Infrastructure*

Structuring of Applications based on Market and Product Segments:

AZL - Market and Technology Study
»Lightweight Composite Structures for
Buildings & Infrastructure*: Application Examples

in cooperation with:

A= A=1_ RWTHAACHEN
Aachen GmbH A UNIVERSITY

Exemplary Proceeding
Stage 1 — Pilot Study

> WD

in cooperation with
m for

(o P A=

Aachen GmbH i

RWTHAACHEN
UNIVERSITY

Markets
Market
Segments
(Examp Ies) Residential Non-residential
', n ! '\
iz -~ 3 ,'I \ :" ,’l \‘\\

Applications/ * e ‘ N0 §
Components ; , e ... %
( Examples) Ultraslim ~ Sun Room units  Expandable High voltage Flexible Non-corrosive Underwater z oo

fvgr::lg;v Protection shelters pylons pipelines pipeline joints construction % ?

components

medium igl
Technology Potential

Market Segmentation

- Structured overview on market segments within
,Buidlings & Infrastructure®, market structure and
overall market volume

Segment Analysis
= Overview on high level chances, risks

=» Technology and market trends

Segment Evaluation

- High level aggregation of market and technology
intelligence

- Selection of most promising segments based on
expert knowledge (interviews) and appraisal of the
steering committee
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Exemplary Approach of a Reference Study
,Composite Technologies in Buildings & Infrastructure*

Technology Trees
(including sub-segments with value chain overview, technology overview and market analyses):

with:

> YO A= B
Stage 1 — Pilot Study Aachen GmbH 2 T

RWTHAACHEN
UNIVERSITY

2D ) A= =
_ Segment Sub-structure Stage 2 — Detailed Analysis I e

RWTHAACHEN
UNIVERSITY

= Overview on technology fields within the market Value-Chain Overview

I _
s me - = segment at hand Dt peoton —
] [ O ] O [ i) o . ) S = Connected and/or synergetic technologies within
2= B2° #=% 3% Detailed Segment Analysis Ls 2R =2 EH the value-chain of the component at hand
: “.ij -‘”:ﬂ r:‘J- S | . Derivation'of major challenges within these sup— P ——— - Visualization and quantification of added value

= w m m m ]l segments in order to enable a focussed selection e steps and derivation of future requirements

w m » |- = wm = | ofgrowingordeveloping marketsegments e QU 53 regarding material, process chains and production

o o ci e »Technology Tree« e ——— systems

: = .
—_— = Market requirement-based breakdown of relevant

L WM

sub-segments into systems and components Detailed Technology and Market Analyses

- = Criteria-based (market and technology) priorization of
= applications/ components

= Detailed Aggregation of relevant technology- and
market-related information

= Executive Summary for quick evaluation

- Information basis for selection of highlight
components/ applications
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Exemplary Approach of a Reference Study
,Composite Technologies in Buildings & Infrastructure*

Technology Tree:

How to read the »Technology Tree«

in cooperation with:

A= A= RWTHAACHEN

é“@ﬂl[}

on 3 basic evaluation criteria indicating significant

market potential, for evaluation criteria see

Overall Structure Aachen GmbH Zamwiticns  UNIVERSITY
- oy
Segment of Identified »System« Level
interest Chall enges Aggregation of components (if applicable)
basis for the »branches« of the
relevant Sub- Technology Tree ¢ . | ~
segments »Component« Leve
g relevant level for component selection, Stage 2 of
| \(nwo(onumu | B An~ruquI Container II 4 Warehousing Container the market study will then comprise detailed
i xl HIETE i 1 71 i ¥ T T 7 market anlyses for selected components
<o L g El R
R L P y
i e &= & m i !
BE R TR e Lol
[y e ] ] ca - Memll Components (pre-
[ | | | @ - | luated items of the technology tree, evaluation based
§ (000 )0 0 wa. o
| S o | S L

. ecte npo Selection
and pre-evaluation based on expert interviews —

H 00 5

g[?‘""'é B2 - Highlights indicated by stars

is : . . T

HE O B B B -
I : ~
i3 B =& N

Components marked with faded colors indicate that there are either multiple entries of
the same component or that they are considered within another Technology Tree or that
they are not relevant based on the pre-evaluation.

next slide)
P
\ N
Exemplary Production
Technologies list of possible production

technologies, that might enable cost-efficient and/or
performance enhancing manufacturing of selected
components - relevant for Stage 2 of the market study, basis
for discussion )

ightweight design, ~ |

material properties) 1 Advantages during 2 Advantages for
e Product Usage Production
EEBEEE

Feifss

1§ ¢

Es g * Mechanical (eg. “ Freedom of Design (e
:f E.,, B increased load capacity, light load adapted design)

2 % weight performance, lower -

ﬁ, 2 2 temperature warpage) = Manufacturability (e.g.
£ g . estimated improved design/
i3 * Chemical (e performance by

Elements not relevant for
Evaluation (e.g. no subjective

product value imaginable] will be

left plain white

better corrosion properties,
increased chemical resistance,
biological compatibility)

Electrical (e.g.

tailored electrical properties)

Optical (eg.
tailored optical structure and
design surface)

localreinforcements)

Process (eg
shorter cycle times, increased
process robustness, automation
possibility, possible mass-
production)

Costs (e.g.
estimated performance gain over
subsitutional material/ design
going along with higher margin
etc.)

3

Subjective
Product-Experience

Subjective value (eg.
willingness to pay more for the
knowledge of utilizing lightweight
components or innovative
materials, prestige thinking)

Performance optics (e
customer is willing to pay more for
lightweight design like optics
without real performance gain)

Perceived quality

(e.g. customer is willing to pay more
for lightweight design like haptics,
customer trust in high-performance
etc.)

i



Exemplary Approach of a Reference Study
,Composite Technologies in Buildings & Infrastructure*

Technology Tree Example

Oil, Gas and Water*: _ 2L SEC rwmgiey
T Oil, Gas and Water — Selected Segments Aachen GmbH 52Tt UNIVERS

Unconventional oil / gas water processing

L J . J L J

Transportation and Storage are combined in one technology
tree due to large application similarities (mainly pipes and tanks)

AZL — Excellence in Lightweight Production | 18



Exemplary Approach of a Reference Study
,Composite Technologies in Buildings & Infrastructure*

Technology Tree Example
,,Oil, Gas and Water*:

Transportation and Storage of Oil, Gas and Water

in cooperation with:

A2\ A=__RWTHAACHEN
UNIVERSITY

Aachen GmbH fichenerzenun e

Evaluation Logic:

Potentials regarding:
(lightweight design, material properties)

AERIEIMEON

[ <

I Transportation and Storage of Oil, Gas and Water l

]

E 2
0
gzgg

@
E

Onshore Pipeline

Offshore Pipeline

Storage for Oil and Gas

Storage for Water

v

Advantages during Product Usage
Advantages for Productiol
Subjective ,Value-Expe!

Components/ Systems

Exemplary
Production Technologies

Technology Tree

<

7T
3
i

distortion
andfire
= N High mobiity of pipos

g

fluctuation and

Safe operation in
territories with dimatic

Ei

i
#

In.

=
]

f
3
i

[}

“Advancing the pressure
and Impact resistance

g8
8

Ensuring the standards for
potable water

Wihsiandng pressure poaks

H /[ i v
i/
b

Tncreasmyg fhe resis
‘against acids and br

7
i

i

~
Thermoset
Processing

Thermoplastic
Processing

Hybrid
Technologies

Enabling
Technologies
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