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Dutch market leader prefab facades
For zero energy and 2050 readiness
Hassle-free

Great freedom of choice in looks
Quality and affordability due to
process automation

Current location capacity
ca. 3000 houses
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How do we renovate
22 million houses

towards energy-neutral?







Problem

Sustainable housing
too slow, too expensive

THE SOL

Further development
of renovation packages ‘

Envelop
b Energy

Blueprint Smart

Renovation Factory
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Potential Buyers of
investors

the renovation
packages

Market uptake Smart

Renovation Factory

Future perspective
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Increase CO,

1 Our World
Population
Add country
1.4 billion - China
—— India
1.2 billion
1 billion
800 million
—— Europe
600 million
400 million
—— United States
_—— Indonesia
- __— Brazil
200 million L Nigeria
0
1780 1800 1850 1900 1950 2000 2019
Source: Gapminder; HYDE & UN Population Division (2019) CCBY

Who has contributed most to global CO, emissions?

Cumulative carbon dioxide (CO:) emissions over the period from 1751 to 2017. Figures are based on production-based emissions
which measure CO: produced domestically from fossil fuel combustion and cement, and do not correct for emissions embedded in trade
(i.e. consumption-based). Emissions from international travel are not included.

North America Asia
457 billion tonnes CO,
29% global cumulative emissions

457 billion tonnes CO,
29% global cumulative emissions

Ukraine Tulrkey;
0 bl ¢ 26 bitkortt

Oceania
20 billion tonnes CO,
1.2% global emissions

Africa South America
43 billion tonnes CO, 40 billion tonnes CO
3% global emissions 3% global emissions
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Need for energy

Funded by ppY

ENERGY-TECHNOLOGY DEPLOYMENT
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STIFTUNG
APRIL 2019 MERCATOR

SHELL SCENARIOS

GLOBAL ENERGY SYSTEM S ky

BASED ON 100% RENEWABLE ENERGY

Power, Heat, Transport and Desalination Sectors MEETING THE GOALS OF a
THE PARIS AGREEMENT 108 4
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Year
*Coal and natural gas used in power generation with carbon capture and storage
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Renovation challange

External
forces

Firm-level
operational
factors
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Regulation

Collaboration
and contracting

Design and
engineering

Procurement
and supply-chain
management

On-site
execution

Technology

Capability
building

Cumulative
impact

Gap to total
economy
productivity

Potential global productivity improvement from
implementation of best practices’
Impact on productivity (%)?

Enabler

8-9

8-10

7-8

6-10

14-15

5-7

48-60

Cost savings
%

6-7

7-10

3-5

3-5

27-38

Envelope = use less
Net zero = self support
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Affordable renovation is available

» Zero energy renovation has already begun
* TCOis sound o

* Net present value as well RCPANELS

» Sentiment focusses on the initial investment
* Scaling up and innovation tackle both that sentiment and
opens market to individual home owners
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Initial investment costs are falling

80.000
Publication of Dutch 75000 @ ‘
“Stroomversnelling” 70.000 \
(energiesprong) g 0 R
% @ 60.000
shows that $3% \
o 55.000
after a few years of £ g
. _ £.2 50000
experimenting, the g 5
- £ 2 45000
costs are now falling 40000 , ! .
significantly. 25000
2018 2020 2022 2024 2026 2028 2030 2032
Jaartal
- NOM investeringskosten Label B investeringskosten erreyg
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Scale up factory by Indu Zero

15,000 renovation packages a year per factory €40.000, =
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Start with the end in mind SCPANELS

Successful renovations start

with the end in mind. Production as well!

Fair and integral assessment

Suitable for large volumes and speed

Hassle-free and regret free

High quality and affordability
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System integration

YHHHY

:
W

/.

By

N
oR
=
==

diterrey R
North Sea Region [N
INDU-ZERO

European Regional Development Fund EUROPEAN UNION

* 4 Kk




File to Factory RcPanels

Digital from existing real estate to factory floor

Scan
BIM

Production

MAAK ASSEMBLIES
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Industrialized process
Glue
CNC
Brick robot
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Pull Production line wall

GEN

Produce @ CNC Place Place Barier Polyester
standard size (MAYBE panels fibreglas spray spray
IN 2 STEPS) + fixation blocks reinforcement all sides all sides
matt
<
Spray
plaster
facade
()
: 1 g*
Place Place Place Place Place Mounting the Mounting
stone strip corner heating/ventilation cables glass with glass with the doors
facade stonestrips (maybe also and connect them rubber glass battens
solar transformer) + decorative

Place windowframes
wooden
facade
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Pull Production line roof

Produce X Place Place Barier Polyester

standard size panels fibreglas spray spray
+ fixation blocks reinforcement all sides all sides
matt
<
(@)
Barier Place Place Mounting the \w_/ Place
spray solar connectors glass with hinges and
all sides panels and wires glass battens connect
+decorative two panels

windowframes
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Lean pull system

Su ppller Customer
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Factory layout

/
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Factory automation
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Storage for 3000 elements
6 days off production

15,000 renovation packages

X average 5 facade elements

X avarege 4 roof elements

= 135,000 elements / 260 days

c & 519 elements per day.

i / 16 hours (2shifts) = 32 elements per hour
Takt time less than 2 minutes
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Digital factory -
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Desktop .
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8 This PC peaing
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Before:

[ mass production ]

After:

[ mass customization ]

=

one way

=
-

interactive
dialogue

customers

customers

SITEFEEDBACK A% EMAILSIGNUP W HELP

NIKE AIR MAX 90 NM EM D §175

MUDGUARD LOGO
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Custom
Made
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Take home message

Why? CO2 reduction

How? Indu Zero

For? Us, join our team “the coalition of the willing”
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