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SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE
WE DESIGN AND BUILD WITH AND FOR PEOPLE

mio. CHF, CA 2022

divisions

Real Estate Buildings

FTE

May 2023

© Implenia

mio. CHF, EBIT 2022 mio. CHF, order book

Civil Specialties
Engineering

Culture based on

values

integrated model

Integrated services throughout the value
the value creation chain

4 strategic priorities

= Portfolio

= Profitable growth

= [nnovation

= Talent and organisation
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SUSTAINABLE ENGINEERING IN THE IN

PROGRAMME AND DEVELOPM

62,000 m2 SBP

48 flats :
1 hotel, 1 créche, 1 cafe:

200 permanent residents
o O o 2,500 workplaces

[EI] [m] [M]] 1 neighbourhood activator

———— lopen landscaped park

v e
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Implenia i Delivery
Winner oIthhe Service localised Montreal and
development AO 2014 nelghlsr;unrhood 2020 Kyoto
0, 0, 0, Oo—0
2012 Architectural 2017 Start of works 2023 2024
1 stage

competition

Delivery
Stockholm and Lima
Renovation of the Centre

Delivery
Rio and
Durban
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GREEN VILLAGE USE CASE

SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE

S=D ==SNBS THPE

next generation living

Panel of measures from the Green Village Sustainability Action Plan (tri-party agreement)

. Travel

nd transport

n Materials and products

m \:“‘l .

MINIMISING THE GREY ENERGY OF
CONSTRUCTION CHOICES (SPECIAL
WORK, SPANS, SLABS,
DISTRIBUTION, LIGHTENING,
FILLING, ETC.).

ARCHITECTURAL CHARTER
LIMITED QUANTITIES OF
GLASS/ALUMINIUM IN FACADES

ZERO-CARBON SOURCE OF HEAT,
COOLING AND HOT WATER
PRODUCTION BY CONNECTING
GROUNDWATER TO HEAT PUMPS

LOW-INTENSITY EXTERIOR
LIGHTING (BIODIVERSITY) WITH
TIMER OR DETECTOR.

LIMITING EXCAVATIONS AND
PROMOTING OPEN LAND
(MAXIMUM TARGET 1.2 M3
EXCAVATED PER M2 BUILT)

REUSE OF PRODUCTS FROM THE IN
SITU DECONSTRUCTION INVENTORY

GOOD INTEGRATION OF 'ECO-
POINTS' TO FACILITATE USE AND
LOGISTICS

REUSE OF EXCAVATED MATERIALS
TO RESHAPE THE LAND

80% OF TIM CAR PARKS PRE-
ELECTRIFIED (9 ELECTROMOBILITY
CHARGING POINTS PLANNED FOR
THE DRIVEWAY)

EASY ACCESS TO INDOOR AND
OUTDOOR CYCLE PARKING
(INCLUDING CARGO BIKES)

MAXIMUM 40% OF USERS USING
MOTORISED MEANS OF TRANSPORT

FACILITIES TO FACILITATE URBAN
LOGISTICS (AUTOMATIC PARCEL
DISPENSER, DEDICATED SPACE FOR
DELIVERIES, REMOVALS)

LOW-CARBON CEMENT FOR
REINFORCED BUILDING
CONSTRUCTION (STOCKHOLM)

USE OF NATURAL, LOCALLY-
SOURCED MATERIALS, TIMBER
FRAMING FOR LIMA

INSTALLATION OF MISAPOR TO

DRAIN THE LAND

PRIORITY RECYCLING OF
EXCAVATED MATERIAL

RAINWATER RECOVERY CONCEPT
FOR STORAGE AND REUSE FOR
OUTDOOR WATERING

95% OPEN-AIR RAINWATER
MANAGEMENT.

REDUCING THE NUMBER OF
IMPERVIOUS ROAD SURFACES
(SURFACE PLANTED PARKING, FIRE
ACCESS IN A MIX OF EARTH AND
STONE)

70% OF THE NEIGHBOURHOOD
PERIMETER IS PERMEABLE

CREATION OF 5 REPLACEMENT
ENVIRONMENTS TO PROMOTE
BIODIVERSITY, IN COORDINATION
WITH AN ECOLOGIST

20% OF THE SURFACE AREA OF THE
PLOT RESERVED EXCLUSIVELY FOR
BIODIVERSITY

PROTECTING BIRDS ON FAGADES ,
SWIFT NEST BOXES
DEDICATED SPACE FOR AN ORCHARD

AT LEAST 45% OF THE PLOT TO BE
PLANTED IN OPEN GROUND

© Implenia



«The fact that CO, is
transparent and
odourless is the
greatest tragedy for
humankind. »

Sobek 2020
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8 IMPLEMENTATION
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SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE

USING EXISTING NORMS TO EVALUATE FOOTPRINT : SIA 2040

o
SIA 2040:2017
SIA 2032
Grey energy and GHG
emissions of construction ’ Construction
SIA 2039:2016 Operation

Mobility - Energy and
emissions depending on

building location > Mobility

W

© Implenia

SIA380/1:2016
Heating demand

SIA 380/4 - Appliances
SIA 382/1 - Ventilation SIA
382/2 - Cooling
SIA 384/3 - Auxiliaries
SIA 385/2 - Warm water
SIA 387/4 - llumination

10



SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE

LIFE CYCLE PHASES OF A BUILDING

Decarbonising a building requires a perspective that con-
siders the entire life cycle of that building. Starting with
site selection, through the development and construction
phase, to the operation and end-of-life of a building, all de-
cisions and actions should be assessed for their overall im-

© Implenia
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pact. The European EN 15978 standard, to which this study
refers, presents a framework for a building’s life cycle
phases that can be used when analysing its environmental
performance in a Life Cycle Assessment (LCA) (Figure 4).

Benefits and loads
beyond the life cycle

B
g
3
&

Recycle

Reuse

Beyond the life cycle

11



SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE

IMPACT CHRONOLOGY OF STRATEGIES AND LEVERS

m CUMULATED RISKS AND COSTS
A < Y%

+— 4 >
% °
a
£
® Selection of
Optimization in the level of variants for electricity mix and
construction elements (buildups and continuous
materialization) : optimization of
= Slab(ceiling/ floor) operations
= Walls (interior, exterior)
= Facade o
Site Selection based on: Optimization of parameters @ = Roof
= Access to Renewables during feasability studies: = Etc. Technical specifications in terms of
for Heating / Cooling = Compactness buildups and materialization and
= Compactness = Orientation selection of specific construction
restrictions = Renewable energies products.
= Environment = Glazing surface
favourable for natural L] Structural system
shading and passive = Underground levels
cooling = Natural shading & passive
= On-site storage space cooling
for construction phase
-
Strategic Planning Preliminary studies Project Planning Tendering Realization Operation

(Feasibility)
© Implenia 12



SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE

BEST VALUE FOR DECARBONIZATION

Impact

CLARIFICATION ON ORGANIZATION:

«  Clarify carbon budget

*  Define roles and responsibilties
on decarb integration

*  Provide project scope of work

e Carry out contradictory
analysis between project scope
of work and CO2 budget

URBAN PLANNING @

*  Identify site framework and
urbanistic regulations/conditions

¢ Conduct SIA 2040 precalculation
on embodied carbon to compare
the different propositions

*  UseCO2 lever strategy | during
feasibility (compactness, Wall-
Window-Ratio, limited
undergounds, desartifilization,
reuse of existing infrastructure)

*  Analyse interior layouts and
typologies to reduce material
requirements

¢ Carry out Best value for CO2
feasibility studies (Best business
case - best CO2 case)

COST ANALYSIS :

¢ Compare the two studied cases
by integrating brown
discounting valuation into the
financial plan

«  Obtain validation from
decision maker on chosen
approach

ARCHITECTURE COMPETITION :

*  Develop a program accordingly
to the chosen strategy

*  Provide clear explanations on
remaining CO2 levers

*  Categorize materiality
preferences linked to
CO2/aesthetics/costs

*  Join materiality checklist for
expert evaluation

DECISION:

*  Evaluate CO2 embodied
carbon thanks to 3D
models and materiality

*  Transmit Risks/chances
analysis to the jury

v

Organization and Site framework, feasibility
pathway study
© Implenia

Financial plan Program and competition

organization

Evaluation of propositions
and decision



SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE

BEST VALUE FOR DECARBONIZATION

Impact

CLARIFICATION ON ORGANIZATION:

*  Clarify carbon budget

*  Define roles and responsibilties
on decarb integration

*  Provide project scope of work

e Carry out contradictory
analysis between project scope
of work and CO2 budget

PRE-PROJECT:

¢ Request an updated embodied
carbon SIA 2040 calculation

¢ Compare different shapes of
undergounds with reduction of
car parkings when possible

* Identify Best value for CO2
components to prioritize 2-3
optimizations

¢ UseCO2 lever strategy Il on
materiality optimization

COST PLANNING ANALYSIS :

*  Analyse if CO2 optimization on
structure and undergrounds
impact planning and costs

PROJECT:

*  Optimize facade composition
an materialization with
remaining CO2 budget

BUILDING PERMIT:

Update CO2 and costs in
link to the socpe of the
description

311

Calibration, Quality
Management System

© Implenia

Concepts, options,
pre-project

312

Comparison of costs and
planning

313/314

Variant of execution
assessments, project

Comparison of costs and
planning

v

Project allignement to
building permit request
14



SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE

CARBON BUDGETS AND FOLLOW UP TOOLS

@ Calculation embodied CO2 <> CO2 construction footprint
a X CO2budget

Calculation operationnal CO2 <> CO2 expected operational footprint
IRE : pre- IRE : ARCH : Preproject ING : project Contractor: Customerchang ING
calculculation SIA architecture optimization optimization Optimization e order Final audit
2032, SIA 380... comp. analyse over

construction
10,5 kgCO, /m2.a f

48 g0, e T T W — .
9,0 keCO, /m2.a <> l

kgCO, /m2a (Construction)

1
1
‘I
|
2 E=d lBU .
} Lesosai Exécution
' 0 ! optimisation
: ! i
| | ' ) On
 EPIG)R : )
: 1 wLesosai_ |
1
1
1
1
1
1

3,0 kgCO /m,2.a

kgCO, /m2a (fonctionnement)

2
\ A 1,0 kgCO /m,?.a J\>

i PN | | -
: luulLesosai ' ! i

Phase 21 Phase 22 Phase 31 Phase 32 Phase 41 Phase 52 Phase 53
© Implenia 157/23
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SUSTAINABLE ENGINEERING

LEVERS AND STRZ

h

2
EMBODIED CARBON

Site selection

Underground floors and parking lots
Building Compactness e, ‘ izatic \
phase S|
Wall Windows Ratio

on Materiality
in phase SIA 3

Urban planning (SIA 1/2) Planning (SIA 2/3)
Strategic feasibility (SIA 2/3) B Realization (SIA 3/4)

© Implenia *For the reuse of excavated material and existing elements or materials.



SUSTAINABLE ENGINEERING IN THE INDUSTRY = GUE-

STRATEGY | : PARAMETRIC DESIGN

UNDERGROUND GEOMETRY

Embodied CO2 and Construction Costs pared to Parking C

Kecoz/m2 Best value for building compactness
m2.a

115

Millions CHF

~®-Embodied carbon
—4—-Building Costs eBKP-H/ eCCC-Bat C-G

© Implenia




2.10% 9.40%

2.10% 9.80%
15.60%

4.80%

Installations

© Implenia

Facade

METHODOLOGY TO IDENTIFY FOCUS PRIORITIES

CO2 Impact

Cost Impact related to CO2 Impact

CO2 SENSITIVE HIGH POTENTIAL

Floor Slabs

@ Windows &/Facades

Structural Walls

Parking slabs
® Screed|floor covering

Low POTENTIAL COST SENSITIVE

Heating systems Foundations
. @ Electric installations

Roof (insulation + structure) ® Sanitary system
Basement walls Excavation
® ventilation system

0.00%
0.00% 6.00% 8.00% 10.00% % 16.00% 18.00%

Cost Impact

20.00%




IDENTIFICATION OF APPLIED STRATEGIES

Cost Impact related to CO2 Impact
kgCO2/m2EBF.a

CO2 SENSITIVE HIGH POTENTIAL

@ interior walls

Floor Slabs

2.10% 9.40%

2.10% 9.80%

® Windows &Facades

15.60%

® Parking slabs
® Screed/floor coverin

CO2 Impact

@ Electric installations
Roof (insulation + structure) @ Sanitary system

4.80% ® Basement walls @ Excavation
@ ventilation system
6.90%
3000000
10.70% Cost Impact

4.60%

@ Heating systems

Interior fittings Infrastructure Installations Facade




IMPLENIA REAL ESTATE - BEST VALUE FOR CO2 - HOW
STRATEGY Il : OPTIMIZATION BY C

BEST VALUE FOR CO2 COMPARISON

N 5 ¥

Facade materiality - Construction costs and Embodied CO2

e

® Aluminium stick Curtain Wall, ® Steel stick Curtain Wall, Timber stick Curtain Wall, |

-

s T )

- ey

-40% -30% -20% -10% (€13 10% 20% 30% 40% 50%

KgCQ2/m2Facade

=20%

Construction costs par m2 facade

® Aluminium unitised Curtain wall, GRC Cladding - DGU @ precast Concret System - DGU

# Aluminium stick Curtain Wall, Aluminium Cladding - DGU ® Aluminium Rainscreen, Steel Frame System - DGU

e .. 1

® Precast Concret System
® Handset Stone, Steel Frame System - DGU

® Steel stick Curtain Wall, Aluminium Cladding - DGU

Timber stick Curtain Wall, Aluminium Cladding - DGU ® Handset Brick, Steel Frame System - DGU

© Implenia
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SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE [ Green

OPTIMIZATION OF EMBODIED CARBON “Bavillage

[~
CONSTRUCTION EMISSIONS = SIA 2040 study, SIA 2 phase = 10.5 kgCO2/m2.year

Choice of site n

Underground floors and car parks u Limiting basements

Compactness | Optimising the structure

Optimisation of the
material/surface ratio

Wall window ratio ] Architecture optimisation

Technical installations Simplification of technical distribution

RRRR

Low-carbon materials

installation

Materials/products/components M

Decreasing impact effect

Optimisation in terms of
type of material and

On-site storage area u

SIA 31 phase=8.0* kgC0O2/m2.year without parking

© Implenia * CO2 impact of the 25 parking spaces allocated to the building not taken into account in the study 21
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SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE [ Green

| .
HYPOTHESES THERMAL REQUIREMENTS Bavilage

Geneva

According to Concept Energétique Territorial - Green Village 2023

» Heat for heating (773,000 kWh/year)

. - . GV : Chaleur et froid utiles (étape 2+3
* Project values for buildings under construction (étap )

« 70% Qhli of SIA380/12016 foomwn
* 40% of heating can be interrupted for DHW production 200 Mwh
200 MWh
* Heat for 100 MWh I I I
* Basedon SIA380/12016 0 MWh - = [ 0 =
* Weinmann assessment for hotel building G (Rio) -100 MWh I I
-200 MWh
* Cooling (512,000 kWh/year) 300 MWh
+ Administrative areas: in accordance with the STD for 1 | 2|34} >5/16]7|819 10111
administrative bu|ld|n E (K OtO) M Froid 00 | 00 00 00 -778 -194, -233, -194, -77,8| 00 00 0,0
g y ECS 53,2 53,2 532|532 532 532 532 532532 532 532|532

* Hotel building G (Rio), commercial, catering and assembly
areas: CT 2024 2021

W Chauffage 230,6 137,3 40,6 80 00 00 00| 00 00 122 1335 2108

Annex to the call for tenders . XLS file of monthly consumption data by building

© Implenia 23
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SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE [ Green

[ | :
STRATEGIES FOR LOW-CARBON THERMAL SUPPLY n Village

Geneva

Strategies validated by the OCEN following the coordination meeting on 08.12.2022

Strategy 1: groundwater and GeniLac network, direct for cooling and coupled with pumps
for heat production, photovoltaic solar energy via Microgrid Group E

Strategy 2: connection to the GenilLac network, directly for cooling and coupled with
heat pumps for heat production, photovoltaic solar energy via Microgrid Group E

Strategy 3: groundwater, direct for cooling and coupled with heat pumps for part of the heat production,
GeniTerre for the rest of the production, photovoltaic solar power via Microgrid Group E

NB1: All strategies must meet the legal requirements and the increased requirements of the client (100%
renewable thermal supply).

NB2: The developer would like decentralised production to take place in the technical basements of each
building. There are no plans for additional buildings or shared areas in the car parks or on the roof for the
thermal contractor.

© Implenia 24
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SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE [ Green

RESPONSES FROM THERMAL OPERATORS MARCH 2023 ~ MmVvillage

SRE (41,469 m2) OperatorA Operator B Operator C
i i Did not wish to respond to variants 1 XXXX
Proposed variant Appro V1 i V2 i V3 and 3, no contact with SIG onvariant = rrrrrrrrrrrrrr e
' ' 2 Decentralised Centralised
-------------------------------------------------------- l-------------|‘--------------------------------------------------------------------------‘----------------------
Compliance with carbon and | 1| Complian : .
Legal? Legal? Compliant Non-compliant
AO targets & e : t / ° P
Connections Connection,
Presta. limits Wells, connections, networks, heat networks to’ networks to
L l pumps and electricity consumption, / buildines main power
equivalent heat exchangers &3 station,
exchangers
exchangers
........................................................ Y S
Annual heating costs (CHF/m? ! !
i 143 ' 211 ' 139 22,4 19,1
) quotation dated 06.03.23 ' ' /
... . . DHW charging and storage,
Additional services included distribution group / / /
Delta proprietary investment / / +700 kCHF +1,000 KCHF

Annual heating costs (CHF/m?
) offer dated 16.03.23

[
p
[
N
J\)
(o))
=
o
(S}
~
N
vk)
IS
[
p
[

© Implenia 25




SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE BGreen
ZERO CARBON THERMAL ENERGY SUPPLY

"Bavilage

Geneva

© Implenia
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Introduction commune GehiTerre et o
GenilLac, sous conditions de faisabilité

26



SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE [ Green

OPTIMIZING THE CARBON EMITTED BY OPERATIONS “Bavillage

Choice of site [ |
Compact n
Quality of the electricity mix u
Share of renewable energy in heat production =~ W

Building envelope insulation

Self-consumption & storage

Decreasing impact effect

Natural shading & passive cooling

[l Site development and urban planning (SIA 1/2) Design (SIA 2/3)
WG (SIA 2/3) [ | Implementation (SIA 3/4)

© Implenia

Access to major networks +
groundwater on private property

Envelope factor=0.78

100% Naturemade star
Neighbourhood microgrid contract

100% groundwater Heating / Cooling / DHW

THPE 2'000 Watts

T

30% self-generation of photovoltaic energy

SIA 31 phase = 0.4 kgCO2/m?.an in 100% Naturemade Star
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SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE

IMPLEMENTATION PATHWAY

Legitimacy and Vision
Sustainability Action
OPL SEED KPIs

‘ Sept 2019

Deconstruction tender
Site visit and Q&A
Clarification sessions

¢

Labels audit
Recommendations for
decarbonizion / Reuse

consultant

and contract
‘ May 2021

Deconstruction Task Force
Tender drafting
Diagnosis of pollutants

Request/Instruction
Demolition permits

* Oct-March 2024 * June 2023

Dec-March 2024

Inventory online

¢

Feb 2024

© Implenia

Comparative analysis
Costs,
Methods, Variants

Scenario analysis
Budget/planningimpact
Feasibility/logistics

‘ March 2024 ‘ April 2024

Search reemployment

Invitation to tender

‘ July 2022

Inventory
Materials diagnostics
Draft strategy

‘ Oct 2022

Strategy definition
Planning dialogue
Reuse objectives

é Apr2023

Recommanded scenario
Quantity, price, availability
Reuse materials

‘ May 2024

O

BGreen
"My village

Geneva

29
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SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE [ Green

INVENTORY PHASE - DIAGNOSIS OF EXISTING ELEMENTS ~ MmVillage

Implenia Suisse SA

M. Rastello, M. Klein 2. Liste des éléments réutilisables.
. , M.
Chemin de I'Echo 1 Le réemploi ou la réutiisation permet I de matériaux neuls et dvite des fras d'élimination (transport et
traitement des déchets). Dans le cadre de la sohution C-BAT, ces avantages sont mis en évidence par le calcul d'un poids équivalent COz par unité
1213 Onex de matériaux selon méthode de calcul de la base de données INIES. Pour les caits d‘élimination, les coits sont calculés selon prix moyen au m?

de transport et traitement des déchets dvacuds via les dichiteries de chantier gdedes par Bied an 2021-2022.

Propriétaire : Centre cecuménique des églises (COE) =

Toua kg €02 | nen Séiminarion

- fo— eccow wew ustér [ouns [igeoreq: oo’ totonné_|esimts 1215
209 001 pponsy___|con a0-300m) P T T 53000
Batiment : Ailes du batiment A 13000001 ot o b s s, o 00 {abom sttt s00m_ Jowms [ ool ssor]  somas] o ssass)
Route de Ferney 150, Grand-Saconnex 18022000008 | Pates  chson e e 1 e |ouim semt | ool seot] swees| e 120000
. Y o 2209 008 | PP P— porm: || emeor] amweos 1 o
N° cadastral : Bat. 395 sur parcelles 2448-2449- 6012080005 | Panneaue s acir sarma sss|_aaeot| soen s o
2450-2451-2455 1002080008 [ pamnenue [P P—— ot | | emeor| amew s o
a0 11080007 S e saems | m| soseos| ames 0 o0
E; ] el st [EYSTYYy o —— YR Fe—— sorms | o] e s ol
Inventaire de reemp|o|/reut|||sat|on . Jr— enbison [ P — parmi o] ren] assees .. )
. . e [r—— 105 | scunr oum anace o | saeo] amess . o
Diagnostic et stratégie rrp—— cor f— sorms P P T : 0
2000012 P 601 | poneacr o | suem| aosean 3 ™
e PR FY—— ey s ymeal anee . |
a0 209 014 paes 6m | ponescur parms B I : al
112080015 | Pomes 30 co1 [porse enois sarmd m| smeo] o i &

Tomngeoz |ms Seminaon

v Descpean eccm e it | cuanont |rgcorea [ea on o | et 1071
1802205015 | potes enos o1 roncentas pam | o] ssireos| suos w w00
18022090017 | prtes embos cor owma | 0| smeeor| ruseor » ™
1o 2000018 cor owms | 5| taew] ameot w 3000
w0 0900 tos PR Y BT T s 1000
10 12090020 cos ot | w0l s yneeos n 200
w0 205001 603 escaer ronenbitoname. owm | 10| nieor| _stoees n 2]
w0 2090022 cos o | w0| sy sz 2 o
Responsable : Jenny Rey Eléments de planning (intentionnels) : JR—— PN o pumt | 00| sareeos| emees . N
R . 10 10s0014 cos . ot | w0l yawor| seses u 0

Route de Renens 4 Rue des Cédres 12 | Diagnostic polluants : printemps 2023 Cotes il ol o
‘ y Dépét autorisation de démolition ailes : mai 2023 18022090025 _| Parois virées so . pacm2 3| 1ne| o 3 500
CH-1008 Prilly CH-1203 Genéve | Trayaux de démolition des ailes - mi-2024 tosrien, sespenson mreut Wbsire
0041216246494 0041223451330 | Possibilité de stockage sur site (3 confirmer) : 2024-2025 1802209026 |omesres s0s owe | vl 35y : )
Travaux rénovation batiment A : 2025-2026 Ploaniars supasion altfows Soltbu
= 18022090027 | tumeares sos a | sl yiew| e s 0
Travaux de construction batiment B et D : fin 2024 - 2026 staiater REURATAPTCY o

www.lebird.ch Aménagements extérieurs : 2025-2026 18022090028 | Lominaies Gos owat 00| 139E02|  s19ti0s » 10|
13022090028 | umees o put o] iew|  imes : «|
190.220000% |rumnaves 605 umare o w| ssee| sew : al
Identification du rapport : e cos aus P I T ) s P
I B d 'l" (o) Diagnostic_reemploi_GV._batA_vf 18022000032 | mactaeurs G0 [rasaew P I T T P o
e Bird % bl i . e e
10 12090034 cos |cinmae ot 2] swo|  sieen 2 P
Bureau d'ingénieurs en ressources Nombre de pages : 59 10220008 0 Jvemee owmt | u| cuea] vea : ™
& construction durable Date d'émission du rapport : 1801109003 | conser r01Joner pamy | wo| soseo| 3seen s 1100

6 mars 2023

Dlagnostic_reemplol_GV_Bari_ve_20230306 Page s .
i Sae Priy e Gedve

© Implenia 30
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INITIAL INVENTORY - CATALOG OF ELEMENTS “Bavilage

Ensemble des ailes, tous les étages sauf sous-sols

Bon état

Abris anti-atomiques, murs porteurs (piliers non considérés) z = v

3 faire par ¥ ion, RAG) Fagade, ailes Jura, Lac, Rhéne t 30
P00 w3 Usagé it | G.01
co2 255 éléments (env. 385m?) ] Porte vitrée isolante acier
INIES : Voile en béton armé E02 Environ L 300 cm P 8 cm H 250 cm
Epaisseur entre 20 et 40 cm (30 cm en moyenne). INIES : Bardage en acier 300 ki
2'500kg/m’ L110cm P <1 cm H 135 cm g

Sciage ou concassage Env. 6 kg ; 22 Pose ultérieure en rénovation, facilement déposable
Vis apparentes &

oul oul 1701 01 Béton
Priorités de réemploi : "
1) Réemploi comme éléments pleins (sciages - voir NON oul 17 04 05 Acier

exemple en annexe 2) ; & duré i Voir exigences AEAI :
31! Ribosiplol comm granulass dais s Beont A mettre sur le marcrfe du réemploi, ?ar exemple pour des 8

classés/de structure ; constructions i poraires, aussi i Méme fonction dans la partie du batiment a transformer ?
3) Réemploi comme gra’nulals dans bétons maigres ou pour des particuliers. g Réutilisation dans d’autres batiments neufs ou a mettre en
de propreté (limiter le décyclage). i : conformité ?

Séparation verre,

© Implenia 31
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n Village

DIALOGUE WITH ARCHITECTS AND ENGINEERS

le Bird £3 00
Buresu dlingénieurs en ressources
& construction durable

Exemples

le Bird £3 00
Bureau dingénseurs en ressources.
& construction durable

Exemples

le Bird £3 00 _
Bureau d'ingénieurs en ressources < i
ket 1

Exemples

a3
“MEYRIN

, L)
A

edms

BCRarchitectes

Beyeler Colaco Roesti epfl fhbb sia

le Bird £3 00
Ly

Bureau d'ingénieurs en ressources
& durable

entrepreneurs!

32
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GREEN VILLAGE INVENTORY POSTED ON REUZI “Bavillage

REUZI | Inventaire
] : INVENTAIRE REEMPOI GREEN-VILLAGE
© Implenia GreenVillage



https://reuzi.ch/inventaire/
https://reuzi.ch/inventaire/
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SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE B N Green
= .lV|llage

GREEN VILLAGE INVENTORY POSTED ON REUZ]

Geneva

Nt MATERIAY
. Tous
Vet
Mool
seton

REUZI | Inventaire
INVENTAIRE REEMPOI GREEN-VILLAGE
GreenVillage

© Implenia
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SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE

TENDERING WITH OPTIONS

Chapter CAN 117 demolition and dismantling is organised as follows:

Demolition
Demolition-evacuation-transport-
landfill Articles 117. 124, 125, 215, 223,
228,311, 333,453, 461, 513, 631

© Implenia

option 2

Dismantling
Dismantling-transport-storage on site
117.223.001

option 3

Dismantling + demolition variant
Dismantling-transport-storage on site
117.225.001

Non-added variant Demolition cost
117(224.001) Disposal cost
117(725.001) Landfill cost
117(734.001)

Articles 225 (224) - 322 (323) - 336
(335) - 342 (341) - 352 (351) - 412
(412.003) - 556 (555)

-..
Green
"Mavilage

Geneva

Demolition + dismantling variant
Single demolition 117.233.011

Cost of dismantling services
117(234.001) Cost of removal
117(728.001) Cost of landfill
117(731.001)

Articles 233 (234) - 411 (411.003) -
423 (424) - 445 (446) - 531 (532)

35
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[ | :
SITE INSTALLATION BY IMPLENIA BUILDINGS Bavillage

® == B
A ¥

I " // ’ b.‘

\ \ v

‘s’

LLLLLL

Plan d'installation de chantier
Batiments A-B-D - Parking étape 2

Phase autorisation de chantier
helle : 1/500

mmmmmmmmm

© Implenia 36




SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE

DISMANTLEMENT DRAWINGS - SEQUENCE OF WORKS

«- 0835-103 Plan démolition.pdf

= R i |
3
bet .
3.8

R vuunus.y
HAEAANAREARA .

Ferme

© Implenia
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g Green

B Village

Geneva
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SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE

SITE INSTALLATION BY CIVIL ENGINEER

. 0835-101 Installation de chantier.pdf

© Implenia
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STORAGE AREA SUITABLE FOR REUSE - RECYCLING “Bavilage

39

g sl ZONE DE CIRCULATION B [ N
% — 7 000oedo0000000nE00EAr Iy
o|| T DO0E00000000000000B4F A
= 1 O0000000000000000% Z]
A000000000 oodg 4
—] /0000000004 [ g 7
— I OO00g  7x 7]
— 0oooooodoog O00g \ Z]
— | O [ O [ | i DODE ~ JURA- -4 Y
g — Ooooooooogd 000z A 4 1]
2 — OO000000Oog [ v :"
g — 000000000 000 a g
S SALEVE g EL| ; & ZONE DE CIRCULATION %E
i E
Batiment ETTTTIFITIE
© Implenia R 5 principal - ; LAC E ek -;
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SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE

SUPPLY AND DEMAND ANALYSIS

SUPPLY QUANTITIES

[ Aile Rhone
| preees s en BA [rmurs en 84 [mors <n BA_[Dalls leines [oates cassons |
ép:20cm _ [ép25cm  |ép-40cm  |ép-20cm  |(ép:22om | | Hors
sous-s0l (hauteur d'étage 2 41m) 17 R 5
rezint (hauteur d'étage 3 10m) 164 183 342
rez-sup (hauteur o étage 2 60m) 2 525 ——
2ime étage (hautewr d'étage 2 60m) 2 525 TOTAL CAN
3bme étage (hauteur d'étage 2 60m) 2 525
toiture 525
Total bt Rivne (r2) 320 117 236 183 2432 683 K
[ Aile Saléve ]
| e murs B3 [mors en 82 [mors en 8% [Datles plaines [oaies cazsons |
ép:20cm__|ép25cm |ép: 40cm |ép: 20em lEp-22em ) | Démolition
rezint (hauteur d'étage 3.10m) 478 démontage
rezsup (hauteur d étage 2 60m) 187 705
2éme étage (hauteur d'étage 2 60m] 198 705 -
Jéme étage (hauteur d'étage 2.60m) 198 705 CAN 117
Gime étage (hauteur d'étage 2 60m) 213 705
ot 208 Mieux disant
Total bt sabve (m2)e 1270 3525
2'162K
[ Aile Lac
pe s 84 [mors en B8 [murs B JDales plenes [oaties cossons |
ép20cm __|ép25cm _ |ép- 40cm |ép: 20cm l(ép:22em ) |
Sous-sol (hauteur d'étage 2 41m) 231
rezint (hauteur d'étage 3.10m) 13 183 368
rez-sup (hauteur d'étage 2.60m) a3 550 TOTAL surface
2éme étage (nauteur d'étage 2 60m) ) 550 ana
Sime étage (hauteor Tétage 2 60m) W 550 d'éléments BA
4éme étage (hauteur d'étage 2 60m) a9 550 16'225 m2
toiture 550
Total bar e (v 311 199 231 183 3118
4'007 éléments
[ Alle Jura |
irs &n BA [murs en BA [murs enBA__|Dalies pleines [oaik |
| S @p20cm _ |ép25cm  |ep-40cm _ |ép: 20cm __ |(ép-22am ||
sous-s0l_(hauteur d'étage 1 10m) 55
rezin (hauteur d'étage 3.10m) 166 €00
rezsup (hauteur d étage 2 60m) 7 €00
2éme étage (hauteur d'étage 2.60m) 7 600 TOTAL
3eme tage (hauteur d'étage 2 60m) 7 600 S
Feme étage [havteur d'étage 2.60m) 7 500 gisement
toiture 600 = B
T = To béton recyclé

Syntése

T v 84 [rours en A [murs en B4

Toaies pieines [Daties cassons |

8'596 Tonnes

Surface total (m2)

lép20cm _|ép2sem  [ép- 20cm
3 210

229

ép: 20cm liép:22em )
3891 5160

© Implenia

Consignation des réseaux
Dératisation
Spécification
Specification
Spéciication
Spéciicatior
Spécification
Couche dmm 101150
Couche dmm 101-150
1rar

Sur it ssbiesgravition
Owers

Arangée

Sur it sable/graviion
Spécification

ion
Specitication

dalle BA
Démalition dalie BA
Démalition dalle BA

ion dalles B
tion dalles BA

tion dalle BA

Enveloppe batiment
Enveloppe batiment
Deémolii
Spécification
Spécification
Specification
Spacificatior
Spécification
Specification

COSTS PER SURFACE

919 m2
558 m2
7268 m2
1858 m2

STORAGE & STRATEGY

259583
38 23813
8] 107432

[

[
38631
38 s143:
B[ ew
173528
[ 17560)
20)

0

I

7

Scénario Résultat

|pe Jura Jura
é Lac Déconstruction Lac
[Saleve Déconstruction Saléve

[Rhéne Déconstruction Rhone

Nombre de dalles a Ecouler |40/ Dalles de am2

792 Dalles de am2.

Stockage Max & un Instant T

BGreen
"Hyvils

Geneva

DEMAND

Windows
for
Ukraine

Green Village

Needs 450 m2 AMEX

SOREVA

/ Needs 500 to 800 m2

MEYRIN

Interest
Implenia
- Bike rack
- Kitchen

ge

40
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SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE [ Green

HELP TO DECISION "Mavilage

Geneva

Scenariol Scenariolll Scenariollll

Demolition + Evacuation
(Lake, Jura, Rhéne, Saléve)
Deconstruction 450 m2 for reuse in situ

Demolition + Crushing (Rhone)
Demolition + Evacuation (Lac, Jura, Saléve)
Deconstruction 450 m2 for reuse in situ

Demolition Crushing (Rhone)
Saléve deconstruction
Demolition Evacuation (Lac, Jura, Saléve)

DESCRIPTION

TOTAL COSTS (BKP 1-6)
BEST BIDDER
AVERAGE COST (4 BIDS)

xx CHF EXCL. TAX
xx CHF EXCL. TAX

xx CHF EXCL. TAX
XX CHF EXCL. TAX

xx CHF EXCL. TAX
xx CHF EXCL. TAX

PLANNING 6 months - 25 weeks 7 months - 30 weeks 8 %2 months - 36 weeks
BENEFITS Budget and planning under control Allignment to (authorities) Increased visibility, demonstrator
Low storage impact on stage 2 GV demand : concrete recycling in GV
RISKS Missallignment to (authorities) Management of the insitu crushing 1st experience, reuse costs,
, demand : concrete recyclingin GV process planning
PREREQUISITES N/A Storage area (350 m2) Recycled storage (350 m2)
for recycled aggregates Reuse storage (1750 m2)
CRUSHING REVENUES N/A CHF 47,825 EXCL. CHF 47,825 EXCL.
Re-EMPLOYMENT INCOME N/A N/A CHF 71,940 EXCL.

(1199 Slabs (4m2) at 15 CHF
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SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE ..'.G\r/elrlan
illage

WATER CYCLES

Implenia commissioned an engineer to carry out a study

the hydraulic potential of rainwater reclamation for

watering according to the established rainwater management concept
< vision of reducing the need for drinking water

Objectives:

- assess the potential for rainwater harvesting without compromising the concept
initial integrated water management system favourable to biodiversity and irrigation
of the soil;

- calculation of possible autonomy rates for watering

- proposed layout and water storage volume

Study carried out on the basis of hydrodynamic modelling of the

historical rainfall (last 30 years), taking into account the network ; . = =
the infiltration and evapotranspiration of water from the site. 7=
according to the configuration of the landscape project Ve
Autonomous watering rates calculated on the basis of water requirements S e : , W

. . . . e = = p—
for watering supplied by landscapers depending on number and species "1 > w T & T
planned planting It | [ (e



= N
SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE ... Green

WATER CYCLES BVillage

T A T NS 7 o

Sizing of hydraulic structures (reservoir NCIPE GLOBAL DE RETENTION DES EP
permanent, ditch, open ditch) based on the i L) RS
water management concept drawn up by civil engineers

and landscape architects

Climatic data :

- Precipitation: continuous rainfall series measured at

the Bachet-de-Pesay station (Plan-les-Ouates)
over a 30-year period (1989 - 2019)

- Evapotranspiration: defined according to temperature \/

data from Cointrin station e i

-4 zones de découpage

am_ |

Afinaliser en phase Pré-exécution

daily rates (max / min) over the last 3 years - (in euro%
e
_ \

J

Vesie N
- ie = ‘/\_/f
B Contrainte pour parcelle = 50 I/s/ha - T = 10 ans
o Débit de rejet maximum sur réseau existant < 170 I/s
H e Débit de rejet du projet sur réseau existant = 163 s

Plan of the overall water retention principle, EDMS Ingénieurs, version of 10.12.2019

© Implenia
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WATER CYCLES BVillage

________

.....................

T
I A\ Surface
Légende
) Périmétre de l'étude — 10m BV noue sud est
lllll es == Collecteurs projetés BV ouest

I” 77 Bétiments projetés B Ouvrages de rétention projetés. BV étang ’

- - J

Courbes de niveaux Bassins versants BV étape 1 Drainage Mat )
noue e v

-——

node 10 20 40 80




SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE ....G\I;(_Ell[)n
iage
WATER CYCLES Genevag

Results for all the areas concerned (BV West, South and East):

26.1 m of rainfall over 30 years, i.e. ~ 900 mm / year

Average rainfall ~ 15,400 m3 / year

Volumes available at outlet ~ 3,500 m3 / year

On the scale of the project perimeter, around 80% of rainwater is

discharged into the ground.

are evaporated or naturally infiltrated into the spaces
greens / pond




SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE

WATER CYCLES

Watering requirements: Estimated requirements for the 2 construction stages combined

The estimated watering requirements for the two stages of construction combined must take into account

the evolution of needs over time, which will tend to decrease over the years (growth
and the trees' natural water autonomy).

A reduction of 20% per year allowed, i.e. ~10m? /year for stage 2 and ~4m? /year for stage 3

The table below assumes that stage 3 will be completed 2 years after stage 2.

© Implenia

SISPAYE);

R

=

Plan of planting stages, ADR

version of 25.04.2023

Watering needs per year

Phase of project

année 1 année 2 année 3 année 4 année 5 année 6 année 7 année 8
Etape 2 50 40 30 20 10
Etape 3 non réalisée 20 16 14 10 6 4
Etape 2 + 3 50 | 40 50 36 24 10 6 4

We can therefore define a maximum overall watering requirement (stages 2+3)

of approximately 50m?2 per intervention (10/year).




= N
SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE ... Green

WATER CYCLES mVillage

Geneva
| AN
|

[ " Route des Morilons ; o} / 19
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URBAN PLAN
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- IMPLENIA REAL ESTATE

GUEST LECTURE

SUSTAINABLE ENGINEERING IN THE INDUSTRY

LANDSCAPING DESIGN
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substitute medium (minimum of 5 media)

Milieux de substitution

i
. M Milieuhumide

@ surfacederétention [

> )

%EED 6 environments identified, several of which are represented several times on
t

e site

© Implenia

Prairial
Pioneer
Bocage
Wooded
Wet

SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE ...

BIODIVERSITY INTEGRATION

Identification of areas suitable for conversion into

Create biological connections for the transit of

small wildlife.

5! =

| oo s ]
[ g A o
I8 e
| i
| ,_f
= = ol
Al o i
H l
i [ Y B o
| N\ Vi s v S
£ A ; o)
| S °

Green

mVillage

Geneva

Qualité des connexions biologiques entre les principaux milieux aménagés
Bonne atrésbonne '\,

Moyenne \’
Meédiocre \

SEED Overall, the environments are well connected.

Concrete pathways, particularly between wooded knolls,

remain a weak point in the project.
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BIODIVERSITY INTEGRATION BVillage

Drawing up lists of plants to recreate environments that correspond to a target pool of animal and plant species.

.

Pine forest on mesobromion hillock

-

Converging biodiversity, landscape and
technicality (sustainability (climate), maintenance,
economic aspects, etc.)
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BIODIVERSITY INTEGRATION BVillage

Choice of ground features for small fauna to be placed in the green spaces created.

Creating a neighbourhood-wide network of micro-habitats.
Establish a sufficient density of networked structures in the environments created.

Assessed under theme 1 "environmental structure".

This criterion reaches the OPL level.

Wooded hills of
Stage 1

5%9 Sand-stone niche within wooded knolls (stage 1) Other developments under study (stage 2)

Expertise
Impact studies
Applied research
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BIODIVERSITY INTEGRATION

Minimising the impact of buildings on flora and fauna (theme 2)

Wildlife-friendly lighting plan Facades that pose little danger to Perm?able coatings
the birds small invertebrate fauna
low markers (1 m) aligned with the aisles, on one side of the linear layout only
+ Choice of low-reflective glazing == The paths are exclusively in
== Large areas of glazing on ground floor concrete which offers no possibility of
== Glazing surfaces on upper floors passage for some of the small fauna
at the recommended 4 m ? land. The use of grass grids
+ Metal railings (Montréal) is only available on SIS lanes.
+ Blinds

Stage 1 (Montreal)

4 Large surfaces in
unlit substitution
(low residual brightness)

4 'nightin the western sector preserved

Expertise
Impact studies
Applied research
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BIODIVERSITY INTEGRATION BVillage

Including facilities in construction (theme 2)

Installation of nesting boxes for small colonies of )
Length of open-air water management system High proportion of trees

open vegetation (majority) honey and fruit trees

swifts on buildings in Lima and Stockholm

N o ueset basins (stage 2 project underway)

This criterion is rated as good at this stage.
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MOBILITY ASPECTS - LOGISTICS
ACCESS TO PUBLIC TRANSPORTS
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MOBILITY ASPECTS - PARKINGS & ELECTRIFICATION g
Places ot a PETTT I
BaEil ‘;.
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MOBILITY ASPECTS AND URBAN PLANNING

DECOMPTE PLACES TIM : SS01 + SS02 + AMEX

ENEEN ],ﬁI«I\IJ\I!\JI.IU

|
PLACES TOTALES AT O I

Places voitures 275
Places moto 102 | L
PLACES ELECTRIFIES i ’—‘
Places voitures raccordés 264 ::“ @
1
= B
1.
= -
7.'&.7 . !:.
o HIEE
ETHETO Z.h: -
Kz AR ARRNARARARARA =TT
= |
NN
=i
:. % 3-
0Ny
[ w EN==
LEGENDE : : ; = ‘:_E;'
= i | R
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B :
WASTE MANAGEMENT IN OPERATION Mg village

Geneva

- Eco Point1: Identification par batiment avec systéme de pesage
interne, ice privée de levee des déchets sauf DU Montreal
5)

Eco Point 2 Identification par bitiment avec systéme de pesage inteme, servic
e de levée des déchets

- 2 bannes snterréss de 7 m3 de déchets urbains dentrapriss (DUE)
-2 bannas enterées de Tm3 o ot carton

-1 benne entemée de Tm3 PET

w -1 banne entee de 4 m3 Verrs

PROJET GLOBAL I

Ecopoint supplémentaire

FICHIER - 21)_COE-Plan_en_cours.dwg

N e i " = l?.‘,
AMENAGEMENTS EXTERIEURS o o = \\ \>

19



SUSTAINABLE ENGINEERING IN THE INDUSTRY - GUEST LECTURE - IMPLENIA REAL ESTATE

WASTE MANAGEMENT DURING CONSTRUCTION

H

H

°

Phase de construction de I'étape 1 Green-Village - Projet Montréal et Kyoto

K1 &1

===
Maximum 833 tonnes de déchets en construction
PEIPPP PRSP PP TP ISP F AT IS T FS > &P
6"@‘9,&‘;#&#‘;@‘@‘«‘6‘6@36 R «ra»f;@gfs‘e‘ee;’aas»

= N
BGreen

Type de déchet

.

@ Foids 4n oane

Type de déchet

Pire ecychable: 7,08 ‘Appareis e rfrgaration comtenant des CIC (éfnptrateun, cimassaurs 6.0

_~ Biten de abmeiion: 21.1%

»

iare nom recychble: 1% ——
Papier et cartom: 1.7%

Marsbes plasues: 11,1

B wsag - Dichets de chartier 13.4%

Déchars de chantie 3 i 36%

b0, paphr. 3

® Appareils de réfrigération contenant des CFC (réfrigératewrs, chamatiseurs)
20is usagé - Déchets de chants

® oia Chantior combustbles non tribs (Bols, pagier, carion et matidres plasticues)
Fes isclantes et huiles catoporteuses contenunt des ICB
© Matsres plastigues

PET (Pobyéthyiine tiréphtalate - 3| embafages

Pistre recyclable

@ Revbtements de sols synthétigues Tartan, Gazon synthésique, etc

19
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IMPLENIA REAL ESTATE - BEST VALUE FOR CO2 -~ HOW TO OPTIMIZE COSTS AND E

LET’S TRY ALL TOGETHER ‘ |‘ N '

Benoit KLEIN

Senior Sustainability Mana

Implenia Real Estate Dev ent
benoit.klein@implenia.com
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LEGAL NOTICE

DISCLAIMER

This presentation, material, any associated oral presentation and/or discussion (hereafter together, the
"MATERIAL") has been prepared by Implenia Ltd and/or its affiliates (hereafter "IMPLENIA") for informational
purposes only and may contain confidential and/or legally protected information. The MATERIAL may include
forward-looking information and statements, including statements concerning the outlook for IMPLENIA'S
businesses. These statements are based on current expectations, estimates and projections about the factors that
may affect IMPLENIA'S future performance, including global economic conditions and the economic conditions of
the regions and industries that are major markets for IMPLENIA. These expectations, estimates and projections are
generally identifiable by statements containing words such as "expects", "believes", "estimates' plans",

"outlook", or similar expressions.

, "targets",

Numerous risks and uncertainties, many of which are beyond IMPLENIA'S control, could cause IMPLENIA'S actual
results to differ materially from the forward-looking information and statements made in this MATERIAL, and could
affect IMPLENIA'S ability to achieve any or all of its stated targets. The information and opinions contained in this
MATERIAL do not purport to be comprehensive, are provided as of the date of this MATERIAL or as of the date
specified herein and are subject to change without notice.

Although IMPLENIA believes that the expectations reflected in all such forward-looking statements are based upon
reasonable assumptions, it can give no assurance that these expectations will be achieved. IMPLENIA also disclaims
any obligation to update these forward-looking statements to re?ect future events or developments.

This MATERIAL is not an offer to sell or a solicitation of offers to purchase or subscribe for shares of Implenia Ltd. This
MATERIAL is (i) not a prospectus within the meaning of article 652a of the Swiss Code of Obligations, (ii) not a listing
prospectus as defined in articles 27 et seqq. of the listing rules of the SIX Swiss Exchange Ltd or of any other stock
exchange or regulated trading venue in Switzerland, (iii) not a prospectus within the meaning of the Swiss Financial
Services Act and (iv) not a prospectus under any other applicable laws.

This MATERIAL does not constitute an offer to sell, or a solicitation of an offer to purchase, shares in Implenia Ltd. or
any other securities in the United States.

© Implenia

This MATERIAL is not for publication, transmission or distribution, directly or indirectly, into the United States or its
territories or possessions or to persons in the United States (within the meaning of Regulation S under the U.S.
Securities Act of 1933, as amended (the "Securities Act")) and are only addressed to and directed at persons outside
the United States, as defined in Regulation S under the Securities Act. This MATERIAL does not constitute an "offer of
securities to the public" within the meaning of the Prospectus Regulation (EU) 2017/1129 of the European Union and
is not a public offering in the United Kingdom. The information contained herein shall not constitute an offer to sell
or the solicitation of an offer to buy, in any jurisdiction in which such offer or solicitation would be unlawful prior to
registration, exemption from registration or qualification under the securities laws of any jurisdiction. Neither this
MATERIAL nor any part or copy of it nor the information contained in it and any related materials may be taken or
transmitted into the United States or any jurisdiction which prohibits the same or distributed or redistributed,
directly or indirectly, in the United States or any jurisdiction which prohibits the same or to any resident thereof.

All of the information and material used in this MATERIAL , including text, images, logos and product names, is either
the property of IMPLENIA, or is used by IMPLENIA with permission.

Whilst IMPLENIA uses all reasonable attempts to ensure the accuracy and completeness of all contents, IMPLENIA
gives no warranties or representations of any kind that material in this MATERIAL is complete, accurate, reliable or
timely, or that it does not infringe third-party rights. IMPLENIA does not accept any liability for any direct, indirect or
consequential loss and/or damage arising from reliance on this MATERIAL.

The contents of this MATERIAL may not be reproduced, modi?ed or copied, or used for any commercial purposes, or
communicated to any third parties without written consent from IMPLENIA. All trademarks mentioned are legally
protected.

Copyright © 2021 Implenia Ltd and/or its affiliates. All rights reserved.

By attending this presentation and/or by accepting this MATERIAL you will be taken to have represented that you
agree to accept the terms set out above.

65



SU%TAINABLE ENGINEERINGIN THE INDUSTRY: GUEST LECTURE —lMPLENIA REAL ESTATE ... Gr[_aen
DECOMPOSITION DES MODELES DE COUTS BVillage

PRIX BENCHMARK POUR ADAPTER LE BUDGET
BUSINESS AS USUAL

DECONSTRUCTION - STOCKAGE - REEMPLOI IN SITU

| ddomswcion

© Implenia 66



SU%TAINABLE ENGINEERINGIN THE INDUSTRY: GUEST LECTURE —lMPLENIA REAL ESTATE ... Gr[_aen
DECOMPOSITION DES MODELES DE COUTS BVillage

PRIX BENCHMARK POUR DETERMINER VALEUR MATERIAUX

BUSINESS AS USUAL

© Implenia 67



	Diapositive 1 SUSTAINABLE ENGINEERING in the industry Guest lecture Implenia real Estate Development 
	Diapositive 2 TABLE OF CONTENT
	Diapositive 3 IMPLENIA  IN A NUTSHELL
	Diapositive 4 WE DESIGN AND BUILD WITH AND FOR people
	Diapositive 5 GREEN VILLAGE USE CASE  of  sustainable engineering
	Diapositive 6
	Diapositive 7 PROGRAMME and development history
	Diapositive 8 GREEN VILLAGE USE CASE
	Diapositive 9 IMPLEMENTATION OF DECArBONIZATION STRATEGIES 
	Diapositive 10 USING EXISTING NORMS to EVALUATE footprint : SIA 2040 
	Diapositive 11 LIFE CYCLE PHASES of a building
	Diapositive 12 Impact chronology of strategies and levers
	Diapositive 13 BEST VALUE FOR DECARBONIZATION
	Diapositive 14 BEST VALUE FOR DECARBONIZATION
	Diapositive 15 Carbon budgets and follow up tools
	Diapositive 16 LEVERS AND STRATEGIES BY MEANS OF EMBODIED CARBON
	Diapositive 17 STRATEGY I : PARAMETRIC DESIGN
	Diapositive 18 BEST VALUE FOR CO2 STRATEGIES – DEPENDENCY ANALYSIS
	Diapositive 19 BEST VALUE FOR CO2 STRATEGIES – DEPENDENCY ANALYSIS
	Diapositive 20 STRATEGY II : OPTIMIZATION by components
	Diapositive 21 OPTIMIZATION OF EMBODIED CARBON
	Diapositive 22 ZERO OPERATIONNAL CARBON planning 
	Diapositive 23 HYPOTHESES Thermal requirements
	Diapositive 24 STRATEGIES for low-carbon thermal supply
	Diapositive 25 Responses from thermal operators MARCH 2023
	Diapositive 26 Zero carbon thermal energy supply
	Diapositive 27 OPTIMIZING THE CARBON emitted by OPERATIONS
	Diapositive 28 Deconstruction planning  Circular strategies
	Diapositive 29 IMPLEMENTATION PATHWAY
	Diapositive 30 INVENTORY PHASE – DIAGNOSIS of existing elements
	Diapositive 31 INITIAL INVENTORY – catalog of elements
	Diapositive 32 DIALOGUE WITH ARCHITECTS AND ENGINEERS
	Diapositive 33 Green Village INVENTORY POSTED ON REUZI
	Diapositive 34 Green Village INVENTORY POSTED ON REUZI
	Diapositive 35 TENDERING with options
	Diapositive 36 SITE INSTALLATION by IMPLENIA BUILDINGS
	Diapositive 37 DISMANTLEMENT drawings – SEQUENCE OF WORKS
	Diapositive 38 SITE INSTALLATION by CIVIL engineer
	Diapositive 39 STORAGE AREA Suitable for reuse - recycling
	Diapositive 40 SUPPLY AND DEMAND ANALYSIS
	Diapositive 41 HELP TO DECISION
	Diapositive 42 WATER SYSTEMS
	Diapositive 43
	Diapositive 44
	Diapositive 45
	Diapositive 46
	Diapositive 47
	Diapositive 48
	Diapositive 49 URBAN PLANNING, LANDSCAPING & BIODIVERSITY
	Diapositive 50
	Diapositive 51
	Diapositive 52
	Diapositive 53
	Diapositive 54
	Diapositive 55
	Diapositive 56 MOBILITY, WASTE MANAGEMENT
	Diapositive 57
	Diapositive 58
	Diapositive 59
	Diapositive 60
	Diapositive 61
	Diapositive 62
	Diapositive 63 LET’S TRY ALL TOGETHER
	Diapositive 64
	Diapositive 65 DISCLAIMER
	Diapositive 66 Décomposition des modèles de coûts
	Diapositive 67 Décomposition des modèles de coûts

