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» As African universities, we operate
locally but live in a globally
connected world, competing globally

» We have a very different background
and context that we operate in
compared to most of our global
competitors

» In this context, how do we can we

make our campus a living lab for
sustainably?
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» What is a Campus as a Living Lab
for Sustainability

» Examples
» Green Buildings are critical
» Engagement

» Leadership
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Revision 0 of the strategy was approved by the UCT Executive in 2020 and published on UCT’s website.
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https://www.uct.ac.za/sites/default/files/image_tool/images/328/explore/sustainability/UCT_Environmental_Sustainability_Strategy_2021.pdf

The strategy
allows for
shades of green
and has
long term

goals.
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2{% reductions a _u" from 202

Underpinned
by decisions
based on good
social return &
good financial
return for UCT.



If you don’t measure it, you can’t manage it.
Start by measuring your carbon footprint as an institution.
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» Living Labs are user-centred and open
innovation eco-systems

» Living Labs are effective in solving complex
problems in a multi-stakeholder context

» Especially societal/sustainability problems
benefit from involving all stakeholders for co-
creation and co-production

» Areal life setting is beneficial to simultaneously
encounter all relevant foreseen and unforeseen
circumstances

A real life setting improves the impact for
replication and upscaling


https://campusaslivinglab.org/wp-content/uploads/2019/06/new_RZ_Living_Lab_handbook_9.5.19.pdf

» Examples
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» All new buildings must be minimum 4 Star Green
Star certified (UCT policy)

» All data from green buildings is made available to
students to study and analyse for research

purposes

» In some cases, mostly postgrad, can install
additional devices for further research
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UCT’s recently completed HPI d-school building targeting 6 Star Green Star (LEED Platinum equivalent)




» Research Paper published on UCT’s solar PV

system performance prepared by masters student:

Unlocking Sustainability Potential: UCT's Solar PV
Systems as a Living Lab Model

Katleko Thsbeso Malatse Dasid Oyedskus
£ E + Electscai Evpivoering
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The value of the existing system lies n energy
geacration bet also fu the data driven -.pm« which informs
adjwitments and furdhes rpasica. Thit ymbiatic relasombip
between framework sad implementation it 3 paradigm for
instirutions weking Bolissc watainability is 3 readwerkd
context.
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The University of Cape Town (UCT) has been involved in
sustainabulity efforts for over tree decades, estiblistang itself
= msamnon commtied 1o antumble practices. This
dedication was ssmated over 30 years apo when UCT became
a sgnaory © the Tallowes Declmation m Framce.
emphasizag ifs commstment to sstumatality. (1] By July
2023, Gus dechranon had 526 sgnatones, mdcating Ge
mcreang_ phobal caphasis oo sstnsbdity in dagher
education [2]

h *oos UCT adopted the Geeen Campus Policy

gavmg the way for the Groen Cangus Action
pun(sl [4] Thus comprebensave smatery auphazized energy
conservation, carbon emesson seducticos, fecycling. and
water cossesvation, semforcing UCT's bolistic sustamable
]

I 2012, UCT became 2 memiber of the Intermational
Sustasadle \mm.xs(\.[o) which collaboraes
mm the Global University Leaders lem (cl'u') 0 create

tamable Campus chaxter, wpdated in

.mx u.pr. with ugmnmx milescaes hke e Pars

UN Sustusable Development Goals

(SDGs). m:t.mmg importance of addressing global
challenges like environmental degradation [7)

As of 2023, UCT targess clude xchicving Net Zev0

Thesefoce, the paper focuses oa the synergy between the
Living Lab approach aad UCT's solr PV systems
demmastrating 3 peacteal Liviag Lab madel
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In 2020, UCT Lunched the Khseh Ikanwa (secure the

) sustainable canspus project 2 a cracial coeponent of

s Visson 2030 Agends, whese sustunabality is central. Thes

Jeopect's objective 15 1o tansform UCT imio 3 sustamable

campus by esablisng 3 comemmnity of practice. This

yle: 21 UCT

stikeholders, mchiding stadents, Dty members aod
Sdmickatie %afl. exghasiring cxiemtve aud chaive

engagement wisn the umversity commmmsty Bt
coepontes exenplary Liviag Lab sserveations mrx\w
SeTVing 38 §oof-of-ConCep EuBatives

The project focuses oa Sve core themes specific 1 the

ach 25 solar PV mstallations will be developed into proof of-
comcept models a0 tested m bepeted areas on campEs
Srough a Living Lab apgecach Thas peoject 1 eanvisicoed 1o
play a pivotal role @ transformung ot only the phvacal
‘mérastructure of UCT bt alo the social fabric of the cangpas
community, ulimaely makag UCT 3 moee sustunable
msamncn
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Considering UCT's  sustaimabiity imitiatives, his
framework for 3 Living Lab spproach is puded by findings
fican 3 stady that explored the ceatral aspects of Living Labs
9] The Lm'm Lab appecach at UCT s desgned to tackle
sustamatlity footprmt redoction,
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B. UCT's Solar PY Performance
The solar PV data, secorded at 3 five-minute wmserval,

day
sepresentation. Data cleaning was cely requised for the graph
in Fig. 8 where sobar imadiation data pomits during sobar PV
Soantise were removed for data alignmess
yield for e systems between the 1% of
s«-pmms‘a”mmn-u.«w 2023 (ome yex), is
gven in Fig 2

Fig 2 UCT's Ou-Yaur Solur PV Yuld

The sesultzst coergy yield for the period is 95.72 MWh for
all three systems.

Based on the Factor 1 - 1 04kgCO kW - emvironmental
smplications of wsmg electnaty fom the gnd, CO; emissicns
are calculmed by drdiag the total CO: enutied by Eskoa's
electricity sales. These sales figures are derved from the total
electricty avaslable for disibution, afler accounting for
transmission and distribution losses, theft-related Josses,
miernal consumption, and wheeling [15].

Therefore, the sobx PV installation averted 99.55 tons of
cabon emssssons for the period

Fig. 3 provides the specific aasual cnergy yield (Esy) for
the installations which can be obtasmed via (1)

Euy = Rem (KWh/kWp) o
umef..ummMp-mauugm 44

Systens and P, 8 Se muccsmen power of S Solar PV panel
wnder Standard Test Conditons (STC)

Tig 3 UCT' Sebaw PV Spwalie Answal Tory Yo

From e results seen @ Fig. 3, e Casport system 15 the
Jeast perfoaming of the thice becasse of shadag of the sun

fiom nearby Srees in the winter moaths, Table Moustin and
the street Lizzp 35 seen in Fig. 4. The shade covers e system
8 the Iatter hours of e afemocn

Fig 4 UCT' Carpoet Solae PV Systesn

Fig 5 (Bastrates the shadang effects. meciuding those from
a streetlight, on the Carport Solar PV systens generation for
30 October 2023, Accosding 10 2 paper priblished i the 20J6
Bterial International Conferance on Power and Energy
Systems: Towards Sustamable Emergy (PESTSE), partal
skading of 2 sagle cell from a 310Wp polycrystalime panel
can result m osses of vp 1o 62 8% [16]

Fig 5 Carport Sclar PV sysiues Geomeaton - 30 Octsber 2023

1) UCT's Solar PV Efficlency
Sola PV system efficiency is. amnsuu’(bw: effectively

components, 2s wel as contexnal factors such a5 shading a0d

prodachon

For this section, ouly the dschool and the ChemEng
systems will be considered xs Bese systems afe equipped with
solar gradiance sensors.

The dschool solar PV system coasists of two imvesters
solar mverter 1 (INV_1) bosting 50 sorth-east 40° facing sobas
PV pasels 2nd solar imwvestes 2 (INV_?) bosting 60 sorth-west
45" facing sokas PV pamels with respect 10 true north

Fig. 6 provides the dschool sobar ixmverter | installation
The solar mverter 2 mstallation looks like the one in Fig 6

Fig 6 dschont S v | nctillnen
Fig 7 provides the ChemEng sobar PV imstallaticn.

Full paper available here



https://www.researchgate.net/profile/Dto-Oyedokun/publication/378540527_Unlocking_Sustainability_Potential_UCT%27s_Solar_PV_Systems_as_a_Living_Lab_Model/links/6644cd1a479366623aecc1c6/Unlocking-Sustainability-Potential-UCTs-Solar-PV-Systems-as-a-Living-Lab-Model.pdf

» Interms of green campus, we need to focus on key items
where we can have the biggest impact

» Energy/carbon emissions, water, waste and human health are
the key focus areas in UCT’s sustainability strategy

» Project example on the right — plan to recycling sewage water
in a facility next to Kopano — will be used for flushing toilers
and irrigation. Living lab research opportunities:

- Off-take points for further alternative filtration

- Off-take points for water quality sampling

- Access to ongoing data readings and measurement
- Alternative pond plant selection and research

- Learning centre
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» UCT did a full review of all its cleaning products
using a masters student in the faculty of health

sciences

» We did not just take it at face value — requested
chemical ingredients of every product

» Ultimately had to lean on trustworthy eco labels
due to limited info sharing from suppliers on
chemicals used

A P P R O V E D

Full Eco-choice standard available here
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https://www.eco-choicelabel.org/our-standards

Khusela lkamva
meaning “secure the future”

=y

A 5-year research project to further
catalyse the transformation of UCT into a
NS g sustainable campus by establishing a

| community of practice informed by:

» leading research focused on energy,
water, waste, wildlife, community of
practice on campus

» extensive, inclusive engagement

» exemplar Living Lab interventions
on campus

oy Khusela lkamva_
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» Includes links to
research papers
and research
institutes

» QR codes proposed
per initiative — can
be used for future
signage

https://uctsustainablecampus.net
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UCT Urban Heat Island Project

Site location: Upper campus
Type: Multi intervention
Sustainability « Green Buildings
Category: » Water

UCT Dept/Research Future Water
group:

PN

= https://futurewater.uct.ac.za/

wr

GOOD HEALTH
AND WELL-BEING

13 honov

wuburban Commercial City Urban Park Subt
esidential Residential Resic
Description

UCT is investigating the urban heat island effect on campus, camparing various
green and built up spaces to measure the different air temperatures that are
experienced in these outdoor spaces. UCT has many green spaces with trees and
low vegetation reducing the average surface temperature but also has many hard
surfaces that absorb more heat than vegetated surfaces. The Future Water
Institute is leading this work.



https://uctsustainablecampus.net/

» VC’s Strategic Fund allocated budget for a detailed
feasibility study

» Purpose of the study was to look at three key elements of
feasibility for the UCT Shuttle service on a like for like
service:

» s it technically and practically feasible?

» s it financially feasible?

» |s it environmentally feasible?

» It was found not to be feasible for any of these aspects
(technical, financial and environmental)

» UCT plans to experiment with EV buses in the meantime
with 1-2 EV buses proposed to be put in operation
(currently no funding for this)
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» Green Buildings are critical
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Extraction & Manufacture Construction In Use

> land, biodiversity >  Lland, biodiversity (site) >  Water

»  Raw Materials >  Water »  Energy / emissions
»  Water >  Energy / emissions > Air

»  Energy / emissions >  Air »  Materials used by
o A + End of Life building occupants




» Resource depletion

Iron-Ore Extraction
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Buildings
globally generate 1 in 3 tons of CO,
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How do you define green buildings/green infrastructure?

How do you compare one project to another?
Who says it’s green?
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Government Regulations / Standards:

»  Minimum standard for energy efficiency in
buildings only in place by 2011, updated in 2022

co mpetewoe
Oa

Voluntary Standards:

»  Green standards for buildings launched in 2008 by
GBCSA all the way to Net Zero Carbon in 2018

3

) W I il H W
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http://www.writingcooperative.com/
http://www.legaro.co.za/

Green Premium definition:
GREEN BUILDING (according to the GBCSA):

IN SOUTH AFRICA

GUIDE TO COSTS & TRENDS

“The green cost premium is defined as the additional cost
of green building over and above the cost of conventional
construction, expressed as a % of the total cost of the
project.

2022 EDITION

ISBN: 978-0-6397-0796-9

www.gbcsa.org.za/wp-content/uploads/2023/06/Cost-of-Green-2021_Digital.pdf FOF eXClmple-'
* G@Green building project costs R100 million in total
* Includes green building costs of R3 million over and
above the cost of conventional construction,
» [tis considered to have a green cost premium of
R3m/R100m expressed as % i.e. 3 %”
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http://www.gbcsa.org.za/wp-content/uploads/2023/06/Cost-of-Green-2021_Digital.pdf

Rating achieved-
Green cost premium (%)

AVERAGE

GREEN BUILDING

3,63%

IN SOUTH AFRICA TOTAL
GUIDE TO COSTS & TRENDS
4 Star 3,55%
5 St 1,33% 3,49%
ISBN: 978-0-6397-0796-9 7
www.gbcsa.org.za/wp-content/uploads/2023/06/Cost-of-Green-2021 Digital.pdf 6 Star 10,50%
l

Green Premium on UCT projects where measured:

Avenue Res (4 Star): 1,25%
School of Education (4 Star): 1,41%
d-school (6 Star): 2.25%

NIVERSITENT Vi
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http://www.gbcsa.org.za/wp-content/uploads/2023/06/Cost-of-Green-2021_Digital.pdf

Getting your building Green Star certified requires
your project documentation to be independently
reviewed by the GBCSA’s auditors

It’s like getting your financials independently
audited

Because of this, the documentation of the
projects is of a very high quality

The green credentials are verified
No green washing

The cost savings are verifiable

e UNIVERSITY OF CAPE TOWN




» d-school 6 Star Green Star certified (UCT’s
greenest building), plus 4 x 4 Star buildings (New
Lecture Theatre, School of Education, Avenue Res,
GSB conference centre)

» A few other new buildings on the horizon:

» Arise Building (Faculty of Health Sciences)

» Nelson Mandela School of Public Governance
(site is on P18 at the top of Upper Campus)

» Jagger Library

» Digital & Polar Lab (Next to NEB)

» HW Pearson 5% floor rebuild (Green Star
Interiors) — on hold

» In 2023 Council approved UCT’s more detailed
green building policy

UNIVERSITY OF CAPE TOWN
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https://uct.ac.za/administration/policies

Stellenbosch N

UNIVERSITY
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SCIENCE &
INDUSTRIAL
PSYCH

CHAMBER ®
OF MINING
~ & GEOLOGY

. POLYMER
SCIENCE

-1 X" 6 Star building =
15 x5 Star buildings
2 x 4 Star buildings
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» Engagement
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d-school example: GREEN BUILDING

» Signage with various green building features +
QR code with more info on this feature online
for self guided tours (also do guided tours)

» Cross section with green building features
illustrated

» Model built of building to gain perspective

» Screen with solar PV, water, energy and
fresh air data for the building

> All data available for students to access
and undertake research on

¥ e
£t s AR T o

UCT’s recently completed HPI d-school building achieved 6 Star Green Star (LEED Platinum equivalent)
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» Art students are invited to do art
projects focused on sustainable
campus themes that are then
displayed on campus

» In one example, art students analysed
waste generated on campus

» Then they made an intenstine filled
with all the recyclable waste that does
not end up in the recycling bin

e o

https://www.news.uct.ac.za/article/-2022-05-13-giant-fabric-intestine-
promotes-culture-of-recycling-on-campus
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https://www.news.uct.ac.za/article/-2022-05-13-giant-fabric-intestine-promotes-culture-of-recycling-on-campus
https://www.news.uct.ac.za/article/-2022-05-13-giant-fabric-intestine-promotes-culture-of-recycling-on-campus

FRIEDRICH NAUMANN
FOUNDATION




» GSB Sustainable Campus Plan: Wil g e e e e o

Working with GSB to develop their own el S\
specific environmental sustainability plan, ' ' e e
including green key certification for the hotel “ r e i A e o i v e
on campus. : : t' — e L.

» Faculty of Health Sciences: : e (vt et | [ e
Working with FHS to develop their own 3 » o) = b} © N ;r;*‘z
specific environmental sustainability plan, : WY S g ‘
including green lab certification for the IDM -3 : '
Institute (including 56 labs), its carbon > oes :
footprint and a solar PV installation. < ' o =

> Active support of GClI: — ‘ \§3~ |
Student Green Campus Initiative is a Y e 8 v ' -
wonderful way for students to help create = e '_. O \ ot i 3

environmental awareness on campus. / ‘ % B e
4 R o 7
| .-_(;F : l,\_ *:’ _‘ {;‘ ﬁ‘ .—g " = “\' \ u, =, \\
UNIVERSITY OF CAPE TOWN i R oo 1 A : \
6 YUNIVESITHI YASEXAPA + UNIVERSITEIT VAN KAAPSTAL /,) /) 3 \. _l ! | : \ _\2\ —~_\ Q—- \ \\ ~\




» Includes links to
research papers
and research
institutes

W‘ Khusela lkamva
"

UCT Sustainability Map
» QR codes proposed

Map About

Sitetype  All v UCTdept All v Category All v
per initiative — can
SDG Al v Search by keyword Search
be used for future i 4a
signage
PR & N.in:c Reserve =
. i Q e
https://uctsustainablecampus.net Map  Satellite CENTURY. ciTy ' City Ma o oA &4
(‘,IT vyROC (r C '[)( T(( ITQ (W14 ] (W25 | BELLVILLE E
Nnaoor mbing Gym 0 [ M7 I 25 W26
| et
E:IE’“% [hes | " PAROW g’}
(M5 GOODWOOD
SEA POINT., - = niversity BB
C T South/African MAITLAND . ofthe
OWN  Astronomica [ M15 | i western Lape
YOODSTOCK @ ey ELSIES RIVIER @
TS =G LANGA E._:' e v BELHAR pry
CAMPS BAY i o 110 S W12
Vi T DLQ—" A ) Rondebogch G f(JIubQ ==
[ M62 | ‘ untain Ean RONDEBOSCH ATHLONE lff"ai_‘uj Town
) “New ’a ds Fo o Ho Verde (M Il',:irx'..ﬂx{m'.: -
e 7‘.‘.:‘.‘.“'1 DA'H'IC'IE ‘\:./ Alrport ,l-

mm | 3
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«Cavendish Square



https://uctsustainablecampus.net/

» Leadership
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» Who is responsible for setting the
policy and tracking campus
environmental sustainability?

> Where and what is the environmental

sustainability strategy or policy publicly
shared?

» Are you measuring and publicly
reporting on your carbon footprint?

» How are you verifying your green
building credentials?

» How are you using your campus as a
Living Lab for sustainability?




environmental sustainability

Finding Champions for
Environmental Sustainability
in every Department is
essential + central leadership

6 UNIVERSITY OF CAPE TOWN
Y NIVE ITHI ASEXAPA « NIVERSITENT VAN KA AT AL



https://www.inc.com/

» Understand & appreciate your context r'" '

B

» Be strategic and do much more with much e . amm— |
less | ‘ —— —

» Find champions and find ways to support
them — their good work will be infectious

» Create awareness creatively and
immersively

» Continue with this patiently and
persistently

=
=
=—]

=
=
e

==
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https://www.the-scientist.com/

“It is in your hands to
create a better world for
all who live in it.”

- Nelson Mandela

Let’s do this — it’s in our hands.

VESITHI YASEXAPA + MTENT VAN KAAPSTAC
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