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Prof. Andy van den Dobbelsteen, PhD MSc
TU Déjft Sustainability Coordinator & professor of Climate Design & Sustainability

Houston, we have a problem...

a) Net global greenhouse \
gas (GHG) emissions

Implemented policies

p i Nationally Determined [
L : Contributions (NDCs)
- range in 2030

{ /',)7/[
a.rming to 2°C
U'nit

® Gigatons of CO,-equivalent emissions (GtCO,-eq/yr)

ar ;
ml"g to 1_50c

Limiting global warming to 1.5°C and 2°C involves rapid, deep and
in most cases immediate greenhouse gas emission reductions

Net zero CO2 and net zero GHG emissions can be achieved through strong
reductions across all sectors [IPCC 2023]

Implemented policies
(median, with percentiles 25-75% and 5-95%)

Limit warming to 2°C (>67%)

Limit warming to 1.5°C (>50%)
with no or limited overshoot

m— Past emissions (2000-2015)
T Model range for 2015 emissions

Past GHG emissions and uncertainty for
2015 and 2019 (dot indicates the median)
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Carbon neutral

<

Circular

Adding value
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Personal responsibility

If we want a sustainable society,
each one of us needs to live sustainably
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My own private carbon emissions

Personal private CO2 emissions in kg > Y trip to Vietnam
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My business-related emissions

Business-related personal CO2 emissions in kg
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My overall performance

Total personal CO2 emissions in kg
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My overall performance

Total personal CO2 emissions in kg
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Total personal CO2 emissions in kg

Certificate

Andy van den Dobbelsteen has bought and immediately
destroyed CO2 emission permits, preventing the emission of

12 ton(s) CO2

This concerns the elimination of European Union Allowances
(EUA's) originating from the European Emissions Trading System (EU ETS).

Transaction Id: EU496568
Tracking ID: 14232 - 14243
Time Stamp: Apr 18, 2019 00:46:45 AM
'You can verify your transaction at carbonkiler.org

For more information about Carbonkiller,
please visit our website https:/www. ‘carbonkiller org/en

Carborkilleris een

Initiatief van WISE

WIS.

2012 2013 2014 2015 2016 2017

2018
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TU Delft position on Climate Action

The Climate Action mission of TU Delft

There is no doubt that the anthropogenic emissions of greenhouse gases are changing
our living environment through their impact on the global climate system. TU Delft will
harness its innovative powers to support the world-wide transition to non-fossil energy,
and adaptation of the living environment to the consequences of global warming.

TU DELFT
CLIMATE ACTION PROGRAMME

o S= i
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Concrete policy

Already fixed in decision documents

= Vision, Ambition & Action Plan
(framework, objectives and actions)

= Commitment by the Executive Board: 100 M€
(ambition and means)

%
TUDelft

.3
Sustainable TU Delft

Vision, Ambition and Action Plan
for a Climate University
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Carbon accounting: the basis

CO,-eq in 2019
according to the

CO,-Prestatieladder
(GHG emission protocol)

scope 3:
25.605 ton

scope 1:
20.743 ton

scope 3:
2.817 ton

werkelijkheid

Op basis van

scope 2: schatting

onbekend

%
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TU Delft’s carbon footprint (2019) _ municpal border of pei
......- i I clekericiteit

Forest area

. . Aardgas
required to B wter
sequester all Il woon-Werk
GHG emissions I Vischeen

. Voedsel

Afval

CO2-opname

With procurement 8
(of furniture,
equipment, stuff, [ETERSSETI (fllghts)
materials) , |
included, the area ESE
BRI
|

is twice as big. L
e

2 49,165 tCO,-eq = ~3645 ha
TUDelft
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T
hﬁ‘fmanaal approach

Total COMSI’IID (TCO) -
+ additional CO, price* = TCO,

= All important financial decisions
ection of proposals and partnershlps
!” internal carbon tax (e.g. for flying)

¢ A Internal price corrections (e.g. for food)

3 Currentls’t:ﬁ'set at €150/tonne of COs:eq; will probably be raised:to €1000/tonne




TU Delft: practise what we teach & preach

Carbon neutral, by 2030

related to all-activities done on and frony'the campus

Circular, by 2030

referring to all resource and waste flows through the campus

Climate-adaptive, by 2030

dealing with heat, drought, rain, floods, extreme weather

Contributing to quality of life

aiming at biodiversity, safety, health, inclusiveness, happiness

Exposing & testing sustainability
accommodating and demonstrating living labs and innovation
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Quite an organisation...

DEMO F
. . HR
Coordination: S
= Sustainability Coordinator CRE&FM o
= Core Team o Com
L : "
= Theme Teams _:f"' .
n
= LSCs ABE N \ / .'. Lib
“" o Co,-el s a"
L. l's-\ n | ] ealh L]
All join: - T i~ ESA
CEG L .l \ |} mgn /. -

Faculties (coloured petals)
Support (grey petals)
Students (GreenTU)
Executive Board (CvB, stem)

%
TUDelft

CvB
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Action on the campus of a ‘climate university’

= Education for sustainability
- What do engineers of the future absolutely need to know and do?

= Campus as a living lab (research, valorisation and technology transfer)
- attuned with the Climate Action Programme

= Sustainable operations
- Themes: EcoCampus; Construction & Renovation; Energy Systems; Mobility;
IT, Al & Data Management; Procurement & Waste Management; Food & Beverage

= Community involvement (cultural & behavioural change)
- Themes: Governance; Social Engagement & Communication; Reporting

%
TUDelft

21

Sustainability in education

Inventory of all courses addressing sustainability > database

Getting basic knowledge of climate change, sustainable design and engineering
in the BSc programmes of all faculties

Offering-advanced, more specific knowledge of sustainability and _climate
action in more specialised MSc programmes

Development of a MOOC (massive open online course) on sustainability
and-one on climate action, to be followed by all TU Delft students

11
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he Green Vlllage' our experlmdhtal space

‘=__‘:\ B ; v;’uq‘v »‘z;-’:\f"'.._' — > ‘ ‘- - :
et-a-Loger The Green Village

Solar Decathlon 2014 pr|ze winner”

12
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The MOR prototype, now at The Green Village

Solar Decathlon 2019 prlze winner
= = |

13
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Campus as a living lab: learning from innovations

= € 20 million for sustainable innovations on the campus
= First 7 proposals approved

Sustainable operations: the themes we work on

= EcoCampus - 93;* -
% 0o 732 5 ] ?
* Energy system s B -y L@ T W
- - (7] € ceaa s L
= Construction & Renovation & | = = s s s
- IT’ AI & DM Facilities Business and Sustainable
student travel Commuter travel
= Procurement & Waste 2% ? : °r
Management Rd. I|. ing Electric bike project / \
* Food & Beverage < Ef ] EE
. ili B ot EX
MObIIIty = = = E Electric charging Sumﬁ e gas stath : ‘Q . @
= Communication & Social points e R
Awareness ——

= Monitoring & Reporting

%
TUDelft
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]
TUDelft

29

M i
EcoCampus 'biodiversity & chmate adaptation

-7 TU Delft Hort:|s revival v
. B'rad,ivegsity ‘zero assessment’ done for 2023

rreligee Blodlver5|ty & climate adaptatlon policy document™ _
. EcoCampus prajects proposed and apQroved
-\Nature-mcluswe deS|gns on the South Campus

= National tree pIantmg‘Hay commltment

[Suxin Liaw]

'}

3,
\yDelft Hondl
2023
*

. Savmg the bees: focus on W|Id bees and honey bees,
R

= -

<

%
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Solar power

The -
future :
— electrici
energy . ty
system : :
| CH,/H,/Battery {ERefinery I
: E-fuels :
| (@) |
B crectricity : HT :
B Efuels . ' MT  heat
B HT Heat | : F
[ MTHeat : LT }
LT Heat | |
B cod : B» cold
Geothermal | “Environmental T~ TT---7¢
heat heat
2
TUDelft
31

Energy system: progress to zero emissions

Geothermal heat to replace gas-fired district heating
High-temperature heat storage project started

Digital Twins under construction for energy on the campus
Low-temperature heatmnetwork planned at the South Campus

16
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Construction: super-sustainable new buildings

= ECHO opened (energy producing, partly circular)
» Curve opened (temporary, flexible, circular) |

= Ambitious plans for the South Campus | B
(Physics, Logistiek & Milieu, Q-tech, Cleanroom, i ——
General Educational Building, House of Quantum...) Bt

N

Applied Physics (22)
Mech. Engineering (34)

&~ Civil Engineering (23)
*%» Electr. Engineering (36)

Done: circular

34
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AT, AI & data management

= Energy eff|C|ency for IT& AI. | SN S

¥ —Effectlvedatatlsage 0 W ANEES e

— Better programming s %, SN ¢

v
.

"o“n . - T
4+~ — New<{(nano) cqmpufmg D

— Reusing Waste heat from‘coohng > ' hea’t-' ﬁetwbrk +rsea'spnal sforage

» w »

- -

o Use IT and Al to support a smart sustalnable campus
— Control fooms -
+* - Machine Iearnlng
— Internet of thi?ujs
— Effective*data isag@’
| 4 -

-

[www.'dutchdatacenters.nIL

Commuter travel: towards a fossil-free campus

= New telework policy: Carpocl, 2% lopen 2% [-EH1%
20-40% at home, home working facilities | [ et e

* Online/hybrid conferences & Bus/tram/metro, 3% 2
meetings through Teams and Zoom

= New parking policy: regulated
centralised, more charging stations

Bike: 44%

* New commuting policy upcoming:
walking/cycling reimbursement,
public transport card for all

= Emission-free vehicles on campus:
service vehicles, company taxis

36
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Sustainable business and student travel

= New policy: no flying
within 800 km - trains, @i
buses, electric cars @
.B?ll
= Student travel: insight ° .. o o
and action needed g e
0 =88 @
= Carbon tax on flying: e LA
to be proposed A e =
= Student travel grant: e T 1
to be determined B . o & % .

* Travel agency: tender
upcoming

% Fe
TUDelft s

37

Sustainable, circular procurement

= Getting supply chains sustainable

— Equipment , , ,
. Refuse
— Furniture s Rethink
educe |
— Products Reuse
— Materials o o Use
eforish [
— Services Remanufacture |
Repurpose End-ofoev
Recycle ‘ i |
Inot circular’

= Use the R ladder

3
TUDelft
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Procurement & Waste Management: quick action

* Bring-your-own-cutlery sets handed out

= BillieCups replacing disposable coffee cups
= Circular procurement policy implemented
= New contracts based on circular and carbon performance

Waste management: new contractor coming

“'Bring‘ your
own cutlery.

Sustainable ﬁlDel fi

39

The carbon impact of food

Bartels 1, Onweren MC, Roateltap A, Fischer ARH, Kole APW, Veggel RIFM, van Meeusen MIG
o van Waarde - Peiling Consument en Voedsel (LED Rapport 2000-039); WUR

2500
Hhok wltants (2007 1 o w blosh consulants
2 1208 s N coossed 2007
Doomewaard GJ, Reijs JW. Beldman ACG. Jager JH, Hoogeveen MW (2017) Sectomapportage
2000 Dessrzaee Zuivelketen - Prestaties 2017 in penspecticf
Esviconmental Working Group (EWG) (2017) The Meat-Eaters Guide to Climate and
Emiroamental  lepacts. haipac/www.ew g.org/meateatersguide/a-meat-caters- guide

to-climate-change-health-what-you-cat-matters/climate-and-cnviroamental-impacts/
Accessed 2017
1500 EUMOFA (2017) “The EU" Fish Market - 2017 odition. In: higstiwww.camofa.culdocu
etV 201 TR/ 108446/ The + EU + fish+ma 2017.pd1. Ac sed 2017
Esevstat (2017) Fishery statistics. In: betps:/lec.curopa e/curontat/statistics-explained/indes pbpy
Fishery_statistics. Accessed 2017

1000 GIK (2006) Versrappoet 2006, In: hitps:ihwww.gfk com. Accessed 2017

Milscucentraal (2016) Bewust cten. hitps-/iwww, milicwcentraal abklinsaat-en-sarderk limaseklap
pervbewust-clen/. Accessed 2017

Productschap Plusmvee and Eieren (2013) Jaarverslag 2013, I: hirpetidocplayer.ol/ 14348007

500 Jnsrverslag-201 }-prode 7

Rossem CTM, van Buarmsa-Rethans ESM, Vennemann FBC, Beukers M, Bearts HAM, Bosr EJ,

de Ocké MC (2016) The dict of the Dutch - Results of the first rwo years of the Duich National
0 Food Comsumption Survey 2012-2016 (RIVM Letter seport 2006-0082 . RIVM, Balthorven

enspeceicidelult
2017

kg CO2 kg CO2 kg CO2 kg CO2 kg CO2 Vopr

Meat lover Average Pesca- Vegetarian Vegan 1w ww vocdingseentrum abioncy clopeadic/noten asph
consumer vegetarian WUR (2017) Amsterdamn’s food flows: carbon footprint, key actors and climate policy, hitps:i/
www wur abenfactivity/ Amsterdams - Food: Flows-Carbon- footpnnt - key -actors-and < imate

W meat dairy mfish mvegetables mcereals eggs Mfruit Wnuts mmeat-replacers policy Mm. Accessed 2017
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Requirements for food on the campus

* Healthy AND HERE'S WH “§§ _WE SHOULD BE EATING EVERY DAY
- Tasty B FRUIT AND VEGETABLES ; — ;mcl}el;:ll‘)sl-lz‘lsl;RATE
- L I rms:sZOOg N\ Noslicesofwholemgealtoast
ocCa Vegetables 300¢ \Rice 60g Pasta 80g
= Seasonal ?’%‘1“;353912%1.5 | Sy
cabbage, broccoll etc) / \ [polatoes] .
AND / \
= More vegan 1005 [/ | 509
= Less animal-based el /1 T F
. . K vegetables/ o \ _ WDAIRY '
and if so, animal-friendly |&emes — \ i
. . @ oimiki 250,
= Bio-organic y ) -
e SUGAR =
4 Added sugar and

Scientific evidence:

Eggs(ffth thirds

artificial sweeteners e 9
M FAT "l‘ =
Olive oil, ¥ Plant-sourced

i ofane of afish
- Planetary Health Diet At g w25 |G i ;l :g%
(\ EAT'LanCet') g Lentils or peas sog Nll'550g ~S?)t1}1‘r;£r) \13’9 \”zag

Pork 7§
(quarter of
arasher of
bacon)

Fish(two Il Animal-sourced PROTEIN

o
15

chicken

g nuggets) 29g

%
TUDelft
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Vegetarian and vegan restaurants

Restaurant of the
faculty of Architecture &
the Built Environment

Restaurant of ECHO,
educational building

%
TUDelft

42
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“Vegetarian food is bad for students’ brains”

Leonardo da Vinci Nikola Tesla Albert Einstein

%
TUDelft
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“Veganism is unhealthy”

Jane Goodall Morrissey Carl Lewis

%
TUDelft

44
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%
TUDelft

= Everybody likes energy saving and
sustainable construction,

but when it comes to personal
behaviour (food, travel, stuff) it's a
different story

= Academics understand the need for
climate action and sustainability,

but the outside world doesn’t always
and the media love a dogfight...

Climate action is not without trouble...

University canteen only sells veggie food: nog vega: ‘Een straf voor de

‘A punishment for the meat eater’ vleeseter’

b PREMIUM

Kantine universiteit verkoopt alleen

De kantine van de faculteit Bouwkunde van de TU Delft

45

13/07/21

14/07/21:
14/07/21:
03/08/21:
20/08/21:
25/08/21:
31/08/21:
03/09/21:
02/09/21:
14/09/21:
28/09/21:
28/09/21:
29/09/21:
04/10/21:
05/10/21:
06/10/21:
07/10/21:
08/10/21:
13/10/21:

AE townhall (online)

Utrecht University (online)

Collegelunch (Lijm & Cultuur, in person)

ASR Real Estate (online)

Delft Startup Community (online)

OWEE (Aula, recordings, online later)

CEG MT (online)

IDEA League Summerschool, Aachen (online)
ABE MT (ABE, in person)

Opening Academic Year (Aula, online)

CRE College (online)

UVA masterclass (online)

TPM MT (online)

3mE MT (online)

KLM catering (ABE in person/online)

IDE MT (IDE, in person)

Stadsakkoord Utrecht (Utrecht, in person)
Urban Energy Institute (3ME, in person/online)
AS MT (AS, in person)

Polytechnic University of Valencia, ES (online)
GreenTU (TU Delft Library, in person)

3
TUDelft

A process of engagement...

21/06/21:
24/06/21:

14/10/21:
22/10/21:
25/10/21:
02/11/21:
03/11/21:
09/11/21:
12/11/21:
15/11/21:
19/11/21:
30/11/21:
06/12/21:
09/12/21:
09/12/21:
15/12/21:
21/12/21:
25/01/22:
03/02/22:
14/02/22:
22/02/22:
24/02/22:
09/03/22:
10/03/22:
15/03/22:
22/03/22:

QIR international conference (Jakarta, online)
Masterclass FAUP, University of Porto (Porto, P)
Groepsraad (AS, in person)

Prometheus (TGV, in person)

Wonen Midden-Delfland (Maasland, in person)
COP26 Climate Drinks (TGV, in person)

NOC-NSF / Chef de Emission symposium (TGV, in person)
Nachhaltige Hochschulen (Detmold, D, online)

Smart WorkPlace ‘Energietransitie op de campus’ (online)
Drenthe Woont Circulair (Assen, online)

Finance MT (online)

ICT-FM MT (online)

ICSBE2 conference (Eindhoven, online)

CRE project leaders (online)

Let’s talk about X podcast (X, online in January 2022)
GroenLinks Delft (online)

European Climate Alliance (online)

Raad van Toezicht (WAD Delft, in person)

Ecocity World Summit (ABE, online)

Olympic Games 2024 (Aula TU Delft, in person)

FSW Leiden University (Leiden, online)

OR (ABE, in person)

Department heads (Art Centre Delft, in person)
Building the future symposium (Zwolle, in person)

46
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~36Kton

Carbon footprint [ton CO2 eq. /jaar]

2022
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= Carbon accounting: done for 2017 through 2022

2025

isclaimers: getallen zijn nog indicatief, facillity management scope nog niet opgeno

Monitoring & Reporting: the proof of the pudding
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= CSRD / ESG / SDG reporting: unified solution in preparation

= Carbon compensation: tender upcoming for reforestation projects

2028 2030

men in de roadmap - Bron: Vision, ambition and action plan V4.20 20-01-22

47
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TU Delft Carbon Timeline

base  be confirmed

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

carpon

Towards net zero carbon

= Carbon price included in decisions

» Energy system based on geothermal
energy and renewable production

= Energy retrofit of existing buildings

= Supersustainable, climate-adaptive,
circular, nature-inclusive new buildings

= Circular contracting, circular
procurement & waste management

» Fossil-free, emission-free campus

= Sustainable travel, or carbon taxed

» Sustainable food in restaurants

= Emission compensation by forestation

48
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1’-‘U De |ft Vision Education [REEEEN Operations Community
I

Gt o Climate action on campus

] 2 ‘\
EcoCampus By 2030, TU Delft aims to be operating in a completely sustainable y)
manner. All activities on and from the campus will then be carbon neutral, lf' ";' |
am
D

circular, climate adaptive and contributing to the quality of life for its users £ erp 4

and for nature. | t niet alleen ox)er
het materiaal

Energy Systems 1

Construction & Renovation

e Dashboard 2020 baseline
‘?UDe\ft @ (n) Home Vision Education Research Operations Community ("iL) @

Universities taking action

Connect. Exchange. Innovate.

Table of Content

PartA-Callto Action

sitos and campuses

Sustainability and
Climate Action
mpuses |

sustainable. ETH resaarchers have developed a solr plant 1o pr

a5 proviously extracted from tho ai for theit production. CO2 and i
aro extractod diroctly from ambiant sif and spift sing sola anergy

Thoso ‘drop-in fusis ar0 ready for uso in the existing global trans|
infrostuctute.

Aldo Stainfod, Profossor of Renawablo Enorgy Cariers st ETH 20|

o e & Working Group on
R e Climate and Sustainability

A smal demonstration unit with big potantial
fETH,

TU Delft

ETH Zurich

RWTH Aachen
Chalmers
Politecnico di Milano

is foasible, even undor the climate conditions pravalent in Zuric
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http://www.sustainability.tudelft.nl/

