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SCENE SETTING - UK PACT

UK PACT (Partnering for Accelerated Climate Transitions) is a
£70m flagship programme under the International Climate
Finance (ICF) portfolio and forms a part of the UK's £11.6bn
commitment to International Climate Finance by 2027 to tackle
climate change.

Indonesi

Kenya Malaysia Mexico.

The current three-year programme (2018-2022) is funded by

UK PACT works with pariner countries, supporting them to
their clean growtl
and increase for carbon emissions reductions in line with Suwtainobie.
their NDCs -
6o

UK PACT responds directly to demand identified by partner

governments by providing grants to implementing partners
(such as NGOs, businesses and academia).

[aml Total funding
over £3m
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EPC TO NET ZERO CARBON (NZC) ROADMAP FOR EXISTING OFFICE BUILDINGY

THS ROADMAP 1S A STEP BY STEP GUIDE AIMED AT GETTING A TYPICAL OFFICE BULDING TO NET ZERO CARBON OPERATIONAL ENERGY.

O @ PHASE 1: EPC to energy efficlency readiness

k-
USE YOURERC TOUNDERSTAND HRETHE IRTHERMONITORE. SETREALSTIC
BUILDINGENERGY RGHTTUMLONSOND  AUIT YO ENERaY Use TARGETS A TMELINES
CONSUMFTIONE BENCHMARK STAFF BENCHMARKS BSTICKTOTHEM
ENERGY USE

CERTIFICATION
SFINANGE

@ PHASE 3: Gettingto net zero carbon

e_(g)

SESSION 2: Energy efficiency to net zero carbon ready

1. High level overview, including interational and national 2030 \ 2050 targets

2. Net zero roadmap ~ high level

3. Tools thatassistin driving net zero + Pathways to achievement

4. Energy modelling / the first fuel: passive design retrofitling

5. Energy consumption in buildings / trends in building sector. Whatthey are and

where we need o be
1. Lighting
2. HVAC
3. Tenantloads
6. Financing
7. Energy efficient case study

8. Next session

SESSION 1:
Getting an EPC
02 August

SESSION 2:
From EPC to net zero carbon ready
16 August

ESSION 3:
Getting to net zero carbon
25 August
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WHY NET ZERO? WHAT IMPACT CAN BUILDINGS MAKE?
UNDERSTANDING THE BIG PICTURE AND HOW BUILDINGS CAN ASSIST IN OVERALL GHG REDUCTION
Global building sector

decarbonisation pathway required to
‘achieve NZC by 2050 targets

Climate change mitigation: Building efficiency is one
of the most affordable ways to cut emissions

203
ALL NEW BUIDING
ARE NET ZERO

2050,
ALL EXISTING WOAL RISOURELS INSTHTUTE
BUIDINGS ARE NET

ZERD. CARBON

Sorca: 168 ot Zero by 2050 A Rossn or < Glnal

SourcetiRI IPCE synthasi report 4.3 Witigation option
s

The UK PACT EPC project is delivering outputs and foundational support to SANEDI
and the market with the aim to increase the uptake of EPCs

3 Devempmem of the NBEPR register

4 |<<umg of EPCs for sample of 30 buidings

s Recommendations for improving the EPC process,
and development of EPC roadmap for bm\dmg owners
6. EPC mechanism awareness raising and regmer
lranmng

7. Pn\u:y recommendations for further driving EE.
Imonah the EPC mechanism

7. Final pnhry recommendation
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Folowing the 26th gobal COPZ6 that fook place in 2021,

South Africa's Climate Change Targets

— targots (o fin th fight against cimate chango.
N\ ‘South Afica noeds o meet s net ero emission target
2050 and set more ambitous nearer term emissions targets
in ordor 1o play an oquiablo role in imitng globa
temperalure increases to well beiow 2C, and preferably o
bolow 1.5°C - as por the Paris Agreemont’s targ
Accounting for ~15% of the county's GHG inventory,
buldings are a key parlof South Africa's docarbonisation

rolation [0 the Intemational Energy Agancy's Roference
Technology Scanario by 2050 (or by 82% below curtent
emissions) f South Afica s {0 alin isef {0 a 2°C scenario
. most buings will need fo be at or near o net zer0

carbon (NZC)
o In most instances, improved EE reduces buking
S " st operational expenditure and thus comes with sirong

mic arguments. However,the need (o improve EE is
increasingly being ld by the not zero imperaive, tis is
especialy relovant in South Afica where grid electicty fs
Nighy carbon intonsive

Post 2015 National Eneray Effciency Strategy (NEES),

1 commercial buikdings by
37%, by 2030, o 2015 benchmarks.

Addiionaly, the constction and use of budings accounts
for ignificant scope 2 and scopo 3 emissions.

WEBBER WENTZEL

intisnein > Linklaters




Whole Life Carbon Vision

: it Net Zero
Net Zero i %
Operational Carbon Embodied Carbon
=i
el N s
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2 Plan or the huture
4.0t

f KEY POLICIES SUPPORTING EE & CLIMATE
KEY DRIVERS { ! i 'CHANGE FOR NEW & EXISTING BUILDINGS
+ Transition risk - § + Climate change strategy
Access tofinancialincentives G + Energy effciency
£SG / ; - Carbon tax
- GHG reporting & NDCs.
ars agreement cop 21)
* National development plan
+ Metro C40 programime — Local bylaws in
development

BUILDING ENERGY USE & ENERGY EFFICENCY LEGISLATION SA

TYPICAL BULDING ENERGY USE & REGULATION DRIVING ENERGY EFFICEINCY IN NEW & EXISTING BULDINGS

TYPICAL ENENGT CORIBMPTION 1Y
A CSMTRCIAL GITICE BBHBING

Gnergy Contumption (KWham2iy)

DEFINING NET ZERO & PREFERED PATHWAYS

NET ZERO EXISTING BULDINGS REFERS TO OPERATIONAL ENERGY USE.

1
ENERGY EFFICIENCY.

on e RBEABLES } @

‘GBCSA NET ZERO CARBON
PREFERRED PATHWAYS
‘The pathway to net zero is defined along 4
‘sequentialsteps that building owners must
follow to achieve net zero carbon.

For existing buidings, NZC relates to operational

energy and is defined by the World Green Buiding

Counci (WGBC) as:
“When the amount of carbon emissions
associated with the building’s operational
energy on an annual basis is zero or negative.
Anet zero carbon buildingis highly energy
efficient and powered from on-site and/or off-
site renewable energy sources, with any
remaining carbon balance offset.”

ENERGY EFFICENCY LEGISLATION DRIVING ENERGY EFFICIENCY

SANS 1040XA 2021 ED 2 DRIVING EE IN NEW BULDINGS
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Example of updates for
JHB Office buildings:

400-XA & Net Zero Carbon
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XA Edition 2 review in relation to the
proposed Net Zero trajectory
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New XA - Compliance is possible =
SOWEREAP FRiIEloree

‘2021 XA_Edition 2 EUI benchmarks appear achievable’

for a well-designed building of current market standards.
Annual Energy Consumption

a8, B Actual B Benchmark - XA EOZ Draft

- -

BUT... not low enough to take us to Net Zero Carbon

EPC TO NET ZERO CARBON (NZC) ROADMAP FOR EXISTING OFFICE BUILDINGS

THS ROADMAP 1S A STEP BY STEP GUIDE AIMED AT GETTING A TYPICAL OFFICE BULDING TO NET ZERO CARBON OPERATIONAL ENERGY.

@ PHASE 1: EPC to energy efficlency readiness

USE YOURERC TOUNDERST! HRETHE FURTHERMONITORE.
BUILDINGENERGY RIGHTTEAMEONEOARD  AUDIT YOURENERGY USE
CONSUMFTIONS BENCHMARK STAFF BENCHMARKS
UsE

SFINANGE

Set an Energy Use Intensity (EUI) target for the
building and maintain thermal comfort

Recommended EUI for office
The EUI target does not buildings
include any renewable
. energy generation. If the
INDICATIVE' EUI TARGETS FOR OFFICE BUILDINGS N prof® Ubeietion: O ot
e nr M — on-site reneuable energy to
od. 2 I achieve NZC, the target EUT
1 d will be limited by the
[RTENPER Pl anount of renewable energy
for offices, the site can generate.
(including

45-70
kWh/m? [yr
OVERALL
EUI

SN
x»
262

What is_thermal
comfort? This is th

Toads)**
(ku /0 /yr) confort of the ocoupants of

Tshwane 0 the buildings and takes
into account the following
Johannesbur 7.5 9% Air temperature
3 1o - fiant temperature
o + Ventilation (air speed)
eThekwini 70 114 + Humidity

Wnat is EUI? This is
calculated by dividing the
total energy consuned by
the buflding in one year
(kih) by the total gross — 1
floor area of the building

“Daptowimon Table 380, SSURAE *Advance Energy Design
Guits for Saa11 to Medium 0ffice Butldings - Achisving et

The proposad SAUS 10400-XA:2020 benchasrks sxclude plug
10ads, 'thus 208 has buen added to the proposed benchmarks
for the {11ustrative purpose of conparson
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PREDICTED MEAN VOTE (PMV): MEASURING THERMAL COMFORT

The predicted mean vote (PMV) and predicted percentage
frcapniiic s of dissatisfied (PPD) are the most widely used thermal
comfort indices

Humidity

[seale] Thermal Sensation

N
Alr Speed

-1 | Slightly Cool
T

Tomporaturo
+ Applies to conditioned spaces

« Uses six factors to predict comfort

DESIGN STRATEGIES TO ACHIEVING ADAPTIVE COMFORT

Envelope design i.e. shade in summer & allow winter sun in
Shutters & shading (horizontal on north & south; vertial on the west &
east)

Natural Ventilation i.e. openable windows

Mixed Mode Systems: a hybrid approach to space

conditioning that uses a combination of natural ventilation

from operable windows (either manually or automatically
controlled), and mechanical systems that include air
distribution equipment and refrigeration equipment for

OPTIMISED
NATURAL
HOURS

Hours building Hours building
can run on can run on
outdoor air only natural daylight
(i.e. without only (i.e. without

artificial lighting)

Designing for Comfort
not air-conditioning

. Baoed S

Access the tool here i ey Ty

Mied mode
cooling Source: CBE
De-coupling heating / cooling from fresh air -
Radiant heating / cooling strategies e — 4
Chilled beams (active & passive)
Chilled celings |
" A
Radiant cooling
Sources ASHRAE decoupled cooing
ENERGY MODELLING & SIMULTIONS TO PREDICT BUILDING
PERFORMANCE METRICS
* Energy Modelling —
* Artificial Lighting Quality I I I u l i . ."‘i
L It
 Daylighting & Glare m uﬂ‘ 1 1 ===
* Solar Performance " _‘. _‘% ot —_—
* Thermal Comfort e e
- = I — 2 = - A

ITS ABOUT TURNING IT OFF!

PASSIVE THERMAL POTENTIAL COMFORT OF SOUTH AFRICAN CITIES

¢.0f Year Comfortable Without Hesting/Cooling

Pretorla  Jobug  Durban ‘Cape Town Upington  Kimbarley Bicemfontein

shen

As shown In this chart, many South African cities, can achieve thermal comfort
for the majority of the year without the need for heating and cooling.
Db ot i b At i et S

ASHRAE Standard 55

ASHRAE Standard 55 specifies conditions for acceptable
thermal environments and is intended for use in design,
operation, and commissioning of buildings and other
occupied spaces

“that condition of mind that expresses

i ion with the thermal environment
Conditions for and is by subjecti i

Human Occupancy

Comfortable | Too Hot | Too Cold |Too Dratty

&b

Whatneeds to change?

The first rule of sustainability is
to align with natural forces, or
at least try not to defy them.

Paul Hawken

)
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PTan EE interventions along the building Tifecycle and
align them with the long-term . . .
19 furbishoed Active intervention: HVAC SHARE OF ENERGY CONSUMED IN BUILDINGS IN
maintenance/refurbishment strategy VA [ORb BENCHARKS \
-'36 I5C0P DK: Heat pump sefictancy SOUTH AFRICAN CITIES
© 515 SEeR Chiler sficiency

- For an EE plan to be commercially viable, fopp:v T ‘”f"’geb‘"?za” v 8 3 (o * Uia EC plug fans a standard design

interventions need to be woven into the long-term ound in one o uilding o \& NZC buildings should aim to operate without specification E
3 g nergy (4 metros)
business plan for an asset and aligned with 2 ~ air conditioning for the majority of th rw:n;;; ;z‘sm:.{m‘mm set point for Energy (average of all 18 cities)
N g S| e o T ——

naintenance and refurbishment works 7. Central operations & ) 5 § | - Tnterventions sn this category witl need to e T T Buildings Buildings

- Buildings typically have a 60-year 1ifespan; controls upgrading or changes z be competently modelled to understand the vt - (residentil) (residential)
depending on the age of the building, there may be Lo cont ':J,ICY controlled itens 13% 1%
several upgrades and refurbishment cycles required such as HVAC; Tighting, access sreatesies Buildings
during its remaining 1ifespan 9 ~ Elenents involved in heating, caoling and ventilation of a building . such as chillers, boilers, cooling towers, fans Buildings (commercial)
Careful sequencing of the interventions to achiove T oot spaces TR baseive.strategios <6 keep tre spaces wel] vontilated and ool In' the notsummer monins. the ain needs 16 be v (commercia) o
onergy demand reduction is important. Timing of Sipimeerventions that work Timit the use of air conotioning as much a posss 10%
interventions can be planned around factors such as y peop Py N .

the buildings. involving Intervents be sp11¢ fnto 2 matn or C1ve and passive Snterventions and fnctude a1 o RAUIRUIICCRY
plant replacement, refurbishment and leasing. This energy officient equipnent use nterventions can b split into 2 main groups; active and passive interventions and include a11 o EAARUbEENAY
will allow for extra costs associated with carbon and—beha hang J PASSIVE STRATEGIES: ACTIVE STRATEGIES:
reduction to be minimized alongside disruption to Passive and low-energy solutions should be + Adjust the set point for indoor
operations Building envelope \ prioritised based on the local climatic temperature: (e.g. 20/26°C)
addressing aspocts of the Condttions. These tnclude + Install heat pumps: those are a
However, as the requirement to reduce carbon building skin such as creating © InstalTing shading to the interior o officiant way of heating and ool ing air Jru— JE— -
emissions becomes more pressing, in many instances, ARSI P Instalting sha Siﬂimfwlifmi',‘.’m o {and water) in a busta » pe Town johannesburg shwane
the sequencing of interventions will need to be shading or insulation: revent heat Toad entering B A, Buildings (total) 28% 23% 19% 20%
compressed (and sometimes fall outside of regular Optimising and creating marer venti19tian preparacion for the next days. Buildings (residential) 13% 12% 14% 15%
refurbishment patterns) in order to meet carbon HVAC operating times and optimizing the Buildings (commercial) 15% 1% 5% 5%
Tarere . Appwmm tnsulation, particularly on the HAC operating tines and opt
A GREEN
= |- GREEN 2 N - Replacing oxisting HVAC systens with more
* Opportunities to improve the EE of a ISANEAM arg< 2! » stazing offictont oquipnant and recoantssioning the
it ot ot 3 builg shere sppiicante

ailse awareness and encourage behavioural change w1

building occupants with the aim to reduce energy ) .
consumption Active

intervention: tenant/plug loads

Energy efficiency: Figure | Electricty sales reduction, 2007 2015

. r 2 PLUG LOAD BENCHHARKS 18000
Examples of posters to encourage behaviour $ &
The role of behaviour change in driving down N & | & Wi Overall tenant Toads* -
consumption is critical in achieving NZC PROp——— - Efficiency in plug loads is driven by 2 + 0.5 Wim SICT plug loads ey == - ——— — lohannesburg.
The implementation of behaviour change f %) Js aspects © 2'WimAfter-hours piug Toads® = — Cape Town
initiatives typically generates electricity aovontax [ 2 O % use of energy efficient Source  LETI Clinate Ensrgency Design Guide.
bill savings of up to 10% + I equipment. 12000 — clhekwinl
+ Increasingly digitized building environments CHALLENGING A plug Toad 15 the amount of anorgy drawt fygdevices f1on an o1eetr 1oa outlet. The actual plug load of a butlding = Tshwane
enable occupants to provide ongoing energy and Youto depends on numerous factors and no two buildings are exactly alike. In commercial office spaces the majority of “plug in"
confort feedback, further driving EE VE

oquipnent 1s 11kely to be computers, screens and printers with oven and fridge to a lesser degree. Plug loads can average Soom
0305 of electricity use n office settings, much of wnich can be attributed to parasitic Toads (o the power dram of 3

An effective comnunication plan that considers e e e oy argy: e ©f wnich can be attributed to parssitic Joads (or the pover drav of

the timing and channels of messages and conveys

STRATEGIES
accessible and inpactful messages to encourage

CONTROLLING PLUG LOAD BY TURNING OFF 5000
0 4 Typical appiance eneray EQUIPHENT.
behaviour change 15 MAKE USE OF HORE EFFICIENT Tapel
EQUIPHENT. Electrical devices are Autonated svitehing: using tiners and
- Physical posters and stickers should be used to nore officient than th ower strips to power off non- Yoo
support communication. Many organizations offer manufactured just a fow years ago oritica cquipaent. and office
Toff the shelf’ posters resources that could be and 1abeling of appl is cquipnent. Beyond the timing function,
used nandated in South Africa (although these devices provide no power
Targely focused on home appliances nanagenent capab1ity ~
Good behaviour should be rewarded, and inter- butincluding air conditioner: Central power management systems that 2004 2007 201 21
departnental competitions encouraged However, the amount of elsctrical use software to perforn specific tasks,
eauipeent in use In o i such as enabling sleep settings on all Souee 54 2020
- Building occupants should be regularly updated nreasing, making driving down computers on tha netwark =
on progress made towards targets and goals, and Toads challenging. .o ps_and
on proposed plans to encourage buy in to the 2 flat_screens are more efficient than - Total control systems that provide )
process o deskiops but people make use of Fully integrated management controls

)Act'ive intervention: retrofit your 11

LIGHTING BENCHHARI
4 i

Cotlutar ofico 11anting ELECTRICITY SALES in CITY OF CAPE TOWN
$ B (et zero cornon suctngs ne <o ensore e || | gopm i v 5 T

o & | Tignting s provided ss stficiently 2 Wi Beeement parking Tigntin

8 L I :

g 5 | e can bo acntoves by retroriceing Tianes Tignt

) & |7 i e vaveet iancing one s occupancy 8 PhotocoT! sonsors roquired

teshnoloay._eliminating redundant 1ighttng with officiont control strategies

STRATEGIES: Taking.ne most eut oF navural dmTiont [t Ay A

OPTIMISE DAYLIGHTING: By rearranging internal layouts, the amount of natural 1ight in the building can be maxinized
mininising the nead for electrical 1ighting. It should, howover, be achioved without increasing the heat gain in the

REDUCE POWER CONSUNPTION: Light-emitting diode (LED) technology has transformed 1ighting energy efficiency in recent

years. While many fitting options are available to achieve certain lux levals. the power efficiency thereof is then

targoted in terms of watts per m% - reforred to as lighting power donsity (LPD)

IUCORPOUATE REFLECTANGES & LUK LEVELS: Higner 10 1avals (the unit messuring the intensity of Tgnt hitting a surface) are

generally required in where reading, for example, will take place. The choice of interior materials, paints and

Cimtace. soverings play s Tatae pare in detorkining LI Tevels with Tignter and reflective surfaces offering nore 1iont
o) SR s

Witeh off

con oy
STRATEGAES i, A 45, E’M’AM“N’&W' fffvcvencgbm‘r )\i ‘Wn}"ﬁ‘liﬂﬁgr;‘]zﬁpﬁig c\% 'PB\ caRuE\"Yﬁh f%e‘s'«”

AT TR TR & RN
PG Teves to be tai o 4

Provides autonatic

STATE OF engrgy - 10
e SOUTHAFRICAN s os

Erterior 14hes, bayliont sensor that turns the 1ight on

Capacity building Knowledge management Network and facilitation

hene using LED Tighting stes Tonting

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
~—Residential ~-Municipal ~Commercial ~*Industrial

the space. Provides additional energy savings to




ELECTRICITY SALES in CAPE TOWN

FIGURE 32: BL VERSUS IENT AND
RENEWABLE-ENERGY OFFSETTING PATHWAY
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IMPACT OF EFFICIENT LIGHTING

- BRICHTER 381

800 1100 1600
60W  75W  100W

43W 53w 72w

Save up to 75%

29w
w 14W 9w 23w
aw

13w 17w N/A

e
£
=
: ¥
i

IMPACT OF SANS 10400-XA NATIONAL STANDARD FOR
ENERGY EFFICIENCY

Bucinese ax usual aniiscions: - four metres Cumulative electricity use by new buildings

cesidential 60

Sport & recrcation

o
S0 Tehwane
ROthe residental = Johannesburg
W Townhou: 20  eThekwini
u Cape Town

Wit "
8 Houses (80m2)

0

BAU SANS10400-XA
(70% compliance)

To accelerate the
development and
implementation of
transformational

B
SOUTH AFRICAN

energy efficiency

policies and NEW BUILDINGS
programmes _ PROGRAMME
Lo TOWARDS NET ZERO CARBON

South African cities
by 2020 Q ] &

SOLAR WATER HEATERS IN METROS OVER TIME

Thousands

Tshwane
= Johannesburg
 Ekurhuleni
meThekwini

= Mangaung
 Nelson Mandela Bay
m Buffalo City

 Cape Town

2015 2016 2017

POLICY PATHWAY: IMPACTS INTO THE FUTURE

Buildings cumulative emissions - four metros

o Business 35 usual
——SANS update
—— tilgh enforcement

—— Renewables

The cities Tshwane

Commartiat and insginsional

industral

Transport fland)

b
£oonctt




Tshwane

Revision of existing

Green Building policy
and bylaw - close to
final approval

C40 CITIES NZC BYLAWS

eThekwini
City of Cape Town

Policy approved
Public participation

Climate Change

rebate up to 35%

City of Joburg,

Policy approved
Public participation

Joburg

ssma0d

Avout | Public  Protassionsl o & News  ChyGreen Buiding Requirements  Contact  Q

SMART
BUILDINGS

Imagine the'building of the future.
What do you see?
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2022 version

y Efficiency Financi

A Guide for C&I Facilities Managers

U

GreenCape ‘Sector Develepment Agen_c)';?l’&/“"
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Contents

O Business Case

Q Financing Overview

0 Tax Incentives & Offsets
Q Funding Sources

Types of Finance

Debt

Equity

Acquisition of funds by borrowing: a lender
provides capital to borrower for a defined
purpose over a fixed period of time.

Acquisition of funds by issuing shares of
common or preferred stock in anticipation
of income from dividends and capital gain
as the value of stock rises

itis

Financing Overview

Corporate or project loans under
recourse or limited recourse structures,
leasing arrangements and full or
limited guarantees

Venture capital

c I

Project / Cash-Flow

i
repaid from project revenues after all
operating costs and senior debt service
has been paid.

The project s financed on its own merits
based on the projected cash flows of the
project rather than the balance sheets of
the project sponsors

o portfolio guarantees. Improves the
loan-to-value ratio and the debt service
coverage ratio for the senior lender

Collateral

Notable Instruments

Incroasing up
the lacder

‘ouslic
resouress to
thosa that rely

Avancen sommercalorprject mancig (E5C0s)
og

Financing Overview

Business Case

{ Eanywine |- o
[
o

arbon Trust(2021) - CortacforWorkshop Roport

Business Models

Madel 1

Financing Overview




Tax Incentives & Offsets

12L — Measurement & Verification (M&V)

Source: SANEDS 2016

Argon Poorun — Energy Services Analyst
argon@greencape.co.za

+27 78 983 1981

Tax Incentives & Offsets

Carbon Trading

> The finance minister announced an increase to the carbon tax rate to R144 effective from 1
January 2022. To uphold South Africa’s COP26 commitments, the rate will increase each year by
at least R15 until it reaches R300. From 2026, government intends to escalate the carbon price
more rapidly every year to reach at least R450 by 2030, and R1800 beyond 2050.

> The carbon tax is being implemented in three phases, with the 2nd phase originally scheduled to
start in January 2023. But the finance minister extended the 1st phase by three years until 31
December 2025. As a result of delaying the 2nd phase, some sectors will remain beyond the
reach of the carbon tax for now. These include the agriculture, forestry and waste sectors.

When can | benefit from carbon credits?:

> Understanding “additionality” - renewable energy & energy efficiency projects do not qualify on
international standards, but standalone battery storage would.

> Feasible on international registries when 100 000+ ton CO2eq pa
> Feasible on local voluntary market when 1000+ ton CO2eq pa

Funding Sources

Green Finance Database

> The database contains information on funding opportunities, the types of funding and
institutions providing the funding and contact details with a South African focus
Includes commercial banks, private equity, venture capital & private lenders

Open access: http:

Mutualpark Case Study

Energy Efficiency Journey

ER cosmistmcamarron

How the building has evolved over the years

@ 15 year journey

kWh Consumption

2024/02/27
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P Lighting Journey € District Cooling Phase 2

« Bisting 4 foot 36W and 5 foot 58W Magnetic Phase 2 - 2 Chillers in place of 11
Ballost -
20 'I ‘| . E"‘ﬁ-""ﬁﬁ 54W T'S MotionSensor & || P . - <
ayightharvesting 1=

20 1 3 * Lascon RCO-228/54-ELBx2 28W . Tridonic Smart Sensor

1 6 « Lascon RCM-28W-LED 1 28W & Tridonic
Smart Sensor

R10 million +

% Llighting Audit 2008

? Vertical Transport replacements € Typical HYAC Summer month profile

50% difference

Esing Topersing rours Trroposed
Gessiion e [ Time o Viats [ Cost | Guanty
o | on | o P nc et o .
T

Usage Profile: OM COCT : Fr 8 Ring 5 [E08] - CENTRAL HVAC

] M N

$ Understanding Floor Space

R District Cooling Phase 1 P Active Energy Management during COVID

i 2020 1 444000 kWh

Vs

677 000 kWh

Business Entity

Phase 1 - 3 Chillers in place of 13 by

o

2021

EE N I (A T T

Jan- Aug 2021 Cenfral Plant HVAC




£ 2016 Energy Efficiency Forum|

€ Phase 3 District Cooling Central plant

Pre solar installation

Lighting changes

Centralised Chiller plant room
Campus
Planned

2024/2025

Floor controls space temperature

2 Metering i £ 2019 Achieved 6 Star rating

1MW Solar

34276466
34276456
1131760

206,48
43040

27,78

516,48

® 2015 Achieved 5 Stars

Without any Solar

37775215
37775215
45330258

2756
3172

7307
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The UK PACT EPC project is delivering outputs and foundational support to SANEDI
and the market with the aim to increase the uptake of EPCs

1. EPC international best practice and identfication of 1. Supportfor 250 building owners in data gathering
opportunities and barrers for the local mechanism for EP
‘Supportfor 5 SMMES to become SANAS [Bs

UISPACT

COUNTRY PROGRAMMES

3 PART TRAINING: FROM EPC TO NET ZERO
SESSION 3: GETTING TO NET ZERO CARBON
In support of the project: Operationalising

Energy Performance Certificates in South Africa

2. EPC vegMev user needs, functionality and technical
out h ine.
5. NBEPR oversight & sustainability

3 Deve\ovmem of the NBEPR register

Chilu Lombe:
Solid Green Consulting

Georgina Smit: Argon Poorun: James Beatty
Green Building Council SA GreenCape Enpower

4 Iumng of EPCs for sample of 30 buidings

5. Recommendations for \mpmvmg the EPC process,

and deve\opmem of EPC roadmap for buiding owners

: [ o omres s |
o ot et Aottt {
7 e
Anja Thompson: Manti Seleka:
Fow KRN peBesa dono Boot: v s, T oot Qerowes [ rone [ e
cammon < gt QOSBOA Son oo Sl Coun Gren g Counei 54 GBCSA GBCSA
TRusT
SCENE SETTING — UK PACT EPC TO NET ZERO CARBON (NZC) ROADMAP FOR EXISTING OFFICE BUILDINGS
- THIS ROADMAP IS A STEP BY STEP GUIDE AIMED AT GETTING A TYPICAL OFFICE BUILDING TO NET ZERO CARBON OPERATIONAL ENERGY.

UISPACT

COUNTRY PROGRAMMES

0 @ PHASE 1: EPC to energy efficlency readiness
UK PACT (Partnering for Accelerated Climate Transitions) is a — | — L=

£70m flagship programme under the International Climate
Finance (ICF) portfolio and forms a part of the UK's £11.6bn
commitment to International Climate Finance by 2027 to tackle
climate change. Kems | Welaa Mo

USE YOURERC TOUNDERSTAND HRETHE FURTHERMONITORE SETREALSTIC

BUILDINGENERGY RGHTTEAMSONEOARD  AUDIT YOURENERGY USE TARGETS A TMELINES
CONSUMFTIONS BENCHMARK STAFF BENCHMARKS BSTICKTOTHEM
ENERGY USE

The current three-year programme (2018-2022) is funded by
BEIS

UK PACT works with partner countries, supporting them to > South Africa- UK PACT funding
their clean growth transiti

d to
Jo And and increase for carbon emissions reductions in line with
0 Anderson their NDCs

GBCSA
Research UK PACT responds directly to demand identified by partner 145

governments by providing grants to implementing partners
(such as NGOs, businesses and academia).

SFINANGE

WELCOME AND INTRODUCTIONS

[aml Total funding
over £3m

< GREEN nyjeBCsA

=
Carmon j\ ZoRE
TRUST

SESSION 3: Getting to net zero carbon

Next session dates KEY PROJECT STAKEHOLDERS U 'K_: PACT

1. Welcome and Introductions

2. Net zero certification & levels (GBCSA & EDGE) 02:
ugust
3. On site renewables S Foreign, Commonwentth m P S
From EPC tonet zero carbon ready oo Gl € : Lf;‘ Fihedviome: NET ZERO CERTIFICATION IN SOUTH
4. Off-site renewables 16 August % sanedi ~ AFRICA
5. Offsets FronE Ej‘q‘&:llvommwwnn
Getting to net zero carbon : U minecal resotiroes @
. Senergy
6. Case study: net zero carbon building 25 August CPPDII i @ —— e Georgina Smit
ladium
" = GBCSA

7. Net zero carbon — what's next: embodied carbon e Bl Head of Technical

UKPACT Property funds

SN A ) . REEN

et G <R togeosa

TRUST
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WHAT IS GREEN BUILDING CERTIFICATION? In Design

ficeces  Certifying ings over 3 key
choose level of savings depending on asplrauons

160 CERTIFIED GREEN BUILDINGS IN SOUTH AFRICA -
HISTORICAL AND CUMULATIVE SUMMARY BY RATING TYPE
Green building certification 140 =

of r

g owners

eoce son ENERGY WATER MATERIALS
and tools that are used to assess a 120 — ) B (=)
building or a construction project's - Nt zero ) O

pedommanceliion 100 1 Eneray and Water Perormance

a sustainability and environmental — 3

perspective. They essentially

h =Green Star SUSTAINABLE PRECINTS

etric that allow th 80
market to comp pples wi

Green Star INTERIORS EDGE

H E ONE-TIHE

apples and facilitate the 60 Green Star EXISTING BUILDING CERTIFIED cermreATon
understanding of o ONE-TIME
40 = Green star NEW BUILD EDGE
How green is green? ) ADVANCED
How to compare buildings? 2 I . I I I . . ZERO CARBON
Who says its green? o = B e
2022 2021 2020 2019 2018 2017 2016 2015 2014 2013 2012 2011 2010 2009
e e
Gron K SRER 0 Gomron )< Sl
TRUST | TRUST

CERTIFICATION ALLOWS BUILDING OWNERS TO VERIFY AND DEMONSTRATE

Net Zero s a rating tool developed and operated by the GBCSA that certifies net
CLIMATE AND SUSTAINABILITY CREDENTIALS ON A VOLUNTARY BASIS

Green Star SA is a suite of is a rating tools operated by the GBCSA for new and zero and net positive buildings over 4 categories

existing buildings that oertify green buildings over 9 different categories

South Africa in 2007 ‘A Developed by the GBCSA in 2010 under the Advancing Net Zero campaign driven by the
"} {o0us on rting conemercal buldings n sw A g e s et - \rany OB s localioa f vsed 0 cortty et 610 st posie busdings.The GBCSA Net
N o T
f“\ f“ grecnstar o
T e g . oo o v o ooty W N ol compaay nut water
4 b s

achieved that llustrate

NET ZERO

waste, water and or ecolog)
existing bulldings of any typology
4 stars: best praciice

5 stars: South African excellence

The recommended pathways across all aspects are:

ENEREI WATER F‘ERFUNMANE[ |

Energy efciency
& stars: Global eadership
Excellence In Design

New

On site renewables and o solutions
seae. Of site renewables and o solutions
(E57)
performance, reward 1-6 sars. Thi i an operationalratng and expires after 3 years. Carbon offsets
The Ineriors tool it outs with ar Thoro are 27 Nt zerol net posiive certfed projects to date in SA. So side 8 for examples
quliy

E For Greater Efficiencies
>
»

e

NET ZERO

There are
several
certification

The a
infrasinucture fike storm water, lanting and roads

Usefullink: et Zero Case studies

carbon 800 green South Afica with the ecology
majorty being nevw and existing buldings
— Usetu ik Grsen Star rate case studies
= == \| GREEN . === \_GREEN
CARBON CARBON /< BULDING CARBON /< BULDING
TRUST TRust | TAusT |

Commercial building tools

EDGE (Excellence in Design for Greater Efficiencies) is a rating tool developed
by IFC that addresses resource intensity of a building and focuses on energy,

water and embodied carbon.

Developed by the IFC and the World Bank in 2011, EDGE is an intemationally
s to make it fas s

efficiency ofa project

xcellence In Design
o Greate Efcenies

e
F

Net Zero s a rating tool developed and operated by the GBCSA that certifies net

zero and net positive buildings in 4 focus areas

Developed by the GBCSA in 2010 under the Advancing Net Zero campaign driven by the

0 i o150 o e o S o EORA et NET ZERO
Suite of 4 tools for new + For offices only Certitying buikdings over 3 key categories. Buikling owners choose level of savings tools, o carbon
building typologies that - Benchmarking tool depending on aspirtions. There are 3 levels of EDGE certfcation e vt
tools for all revard 4.5 8.6 stars o amary % i e — O
- + Existing building water cney water o e existing bulldings of any typology
bUlId|ng performance tool that take

3

benchmark on

forwi
assei rating and doss not need o be renewed.

The recommended pathways across all aspects are:

t I . - N DGE Cartified 2.6DGE Advan Energy efficiency
ologies S On i encwabesand or sluons
ypoiog - Net zero Ve Proct rgeing 2t corbon ST reath EDGE Avances i Off s enewaiesand or solusons
n carbon, T00% carvon b oached b enemares ang o o Carbon fses
and different vacer. s Tt 7t st i1t 5. Sn ko b s
. waste & ks eoce . Usetl ke Zerm s stuies
Stage ina . A1 building typologies ecology ainy ke o residenta deveiopments i South Aca
L oee CERTIRED - Both net Thers e 3506 1162 of EDGE cried spoces n South Al A
1 H « EDGE ADVANCED positive Useful link: hitps://edgebuildings.comicertify/certification/
bU|Id|ngS + EDGE NET ZERO and net
. zero — .
== \|_GREEN === \|_GREEN
lifecycle ‘ o — G SR T R




Whatis Net Zero Operational Carbon?

. -

CARBON: Net Zero

“A building that is highly energy-efficient, and the remaining energy use is from renewable energy,
preferably on-site but also off-site where absolutely necessary, so that there are zero net carbon
emissions on an annual basis (Net Zero), or if the energy from renewable energy results in more
energy being produced than what is used on site (Net Positive)’.

-
consumed consume
- e €

NET ZERO NET POSITIVE

» Different resources

» Different scopes of a building’s
Tifecycle

» Different scales of development

>

Net Zero & Net Positive certifications - NET ZERO

valid for 3 years from the date of Eihdo

certification

» Modelled (Design & As Built) AND Measured
(existing building) options availaf=

2024/02/27

» Based on principle of efficiency f

NET ZERO | AER.EA

‘carbon ATV

COUNCIL

SOUTHAFRICA

K el

TWO DAM
SUSTAINABLE

Size: 350m2
Year certified: 2017
Net zero certification achieved:
Net zero carbon level 2
Measured
Offsets: incl 13.6% offsets
purchased
Location: Montagu, Western

pe

Most of the renewable energy
required s supplied by a 31kWp
solar array. A 1kWp high pressure
low volume pelton wheel turbine
provides hydropower. A battery bank
of 72 batteries has a capacity of
172.8kWh of which only 50% should
be depleted. Batteries are charged
by solar, hydro and gas if necessary.

Access the case study here

WHAT THINGS MUST I CONSIDER TO ACHIEVE NET ZERO?

NET ZERO

carbon

Preferred Pathway 1
Energy Efficiency

Preferred Pathway 2
On-site Renewables

Preferred Pathway 3
Off-site Renewables

Preferred Pathway 4
Carbon Offsets

NET ZERO CARBON BUILDING STANDARD & CERTIFICATION LEVELS:

CERTIFICATION TOOLS AVAILABLE AS IRD PARTY VERIFICATION OF A BULDINGS PERFORMANCE

NET ZERO

carbon

LEVEL 3:
EMBODIED
CARBON

LEVELS:
DEMOLITION
EMISSIONS

e - RSP Eupcion i pressrgel

- Coolrg  Terat o ooty

" Venseton - Pugiosts vV —

- Fhoolgnmg onTonw) - Oparioriamdpucoss T et orine e Offsets disclosed on
e

- Wiscolaneous ans & pumps . Tyt ot s and certificate

- Hotvater caupmantio e ste

Vet Transporaion i ——
e bsong s,
Systoms and sauipment Modelled or measured

data disclosed on
certificate

DEFINING NET ZERO CARBON & PREFERED PATHWAYS

NET ZERO EXISTING BULDINGS REFERS TO OPERATIONAL ENERGY USE.

1

ENERGY EFFICIENCY.

(Reduce demand & consumption & increase ‘
ncios)

S —

For existing buidings, NZC relates to operational

energy and is defined by the World Green Buiding

Counci (WGBC) as:
“When the amount of carbon emissions
associated with the building’s operational
energy on an annual basis is zero or negative.
A net zero carbon building i highly energy
efficient and powered from on-site and/or off-
site renewable energy sources, with any
remaining carbon balance offset.”

—

27 Net Zero/
Positive

certified to
date by
GBCSA

VLEIHUIS
DEVELOPMENT

Size: 1350m2

Year certified: 2018

Net Zero certifications achieved:

Net Zero Carbon- (Pilot) Level 2; Net
Zero Water- (Pilot) Level 2;

Net Positive Ecology - (Pilot) Level 1;
Occupant Emissions (modelled) &
Occupant Consumption (modelled) &
Site Ecology - Brownfield (modelled).
Offsets: Including 0% Offset
Purchased

Location: Linden, Johannesburg

The lightweight, low Portland cement
concrete construction adds good thermal
mass and showcases a fresh precedent for
the “brick and mortar” domination of the
South African construction industry.

Access the case study here

GREENCREEK
GREENBARN

Project Floor Area: 897m2
Year Certified: 2021
Certifications achieved:
Net Zero Carbon level 1
Modelled

Offsets: Including 0% Offset
Purchased

Location: Johannesburg

Situated within Greencreek Riverwalk
estate, developed by Balwin
Properties, the leisure project witha
plethora of amenities such as outdoor
gym, laundromat, food garden and
anart gallery. The design of a
traditional rustic farmhouse rooted in
nature, peacefulness and simplicity
consists of simple initiatives which
contributeto the sustainability of the
entire estate.

Access the case study here




CASE STUDY:
IN2FOOD BONAERO

Project Floor Area: 22281m2
Year Certified: 2021
Certifications achieved:

4 star Custom industrial +
Net Zero Carbon level 1
(modelled)

Offsets: Including 0% Offset
Purchased

Location: Johannesburg

In2food — Bonaero s a facility that
manufactures food for Woolworths
and various airlines situated within
close proximity to the OR Tambo
airport. The factory boasts an
impressive solar PV system which NET ZERO
annually yields more power than the
factory utilises thereby making the
facility net zero carbon energy.

AFRICA

Accessthe case study here

|- GREEN
K

BALWIN HQ JHB

Project Floor Area: 7265m2
Year Certified: 2022
Certifications achieved:

6 star Office v1.1+

Net Zero Carbon level 1
(modelled)

Including 0% Offset Purchased
Location: Johannesburg

In order to target Net Zero energy
the project had to focus on energy
efficiency first. This is achieved
through sub-metering and effective
monitoring, through the provision
of motion sensors to designated
zones, and improved lighting
power density through efficient
lighting design

NET ZERO

carbon

Accessthe case study here

|- GREEN
K

HOTEL NIEU

Project Floor Area: 1513m2
Year Certified: 2020
Certifications achiever
Net Positive - Carbon — Level 2:
Occupant Emissions (modelled)
Including 0% Offset Purchased
Location: Pretoria

HololNieu 5ms 1o rocuce more energy on s s

{osignorocoss hat e speciing hgh
pefimancemalia o s eroarrdions
Eystam ke ok PV i bty b

Wil noth orrtaton or good passive heatng, e
pod s  standartised alton mode (actory
solarpowsred wessel Tl was szed o accommodale
watar2asod (r sab) eatg i wintr

Accoss th caso sy ore

|- GREEN
K

CITY INDUSTRIAL
PROPERTY

Project Floor Area: 13606m?
Year Certified: 2021
Certifications achieved:

Net Zero Carbon - Level 1
Building Emissions (modelled)
Including 0% Offset Purchased
Location: Belleville Cape Town
iy Incustl Propery-Bele Factys e
fiogiip faciy for iy Logais basedin Cave Town
‘Sou Afnca. The busking =30 el typokesy
bullding comprsing ol varshouse space and
Ground st oo ofico spaces

e of th nerventons range from e

Sirtary war g, ol harvosieg, LED fght

g efcientighing contol ystam, sl

effcientparkes and cyclstacitos and 2610 00F
o o ramo 3 o fabotss ary

sy e n s eces
Eagn o casaof CIPF-SabaiFaciy. o
o sz o rocta g 0 achivs
Nt Zor Garbon conficaton.

Access hecase sudy e

“Technically, it is absolutely possible to achieve
net zero carbon buildings. It requires
determination and enabling building standards,
bylaws and policies to make it happen at
scale. Critical mass of net zero carbon
buildings is required to meet political and
planetary climate goals. The building sector
has the potential for significant greenhouse
gas emissions reduction at a lower cost than
other sectors.”

GBCSA blog article and guide link.

@g i sz south s [l

2024/02/27

Most on site-renewables are designed for building use only, however, if capacity
exists to produce excess electricity, this can be fed into the grid
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fops snd i efered 1 35 st scale

mboddedenergygeneraion (SSEEG) Renowabie st on oatogs nd s rferet o 25

nd lcticy ken from 0 grd. Buldng uses aid el embeccede

oerm Sy st s oy oo e manany ‘ :
oK | o o St o, | Ut oechynne bk bretocopenkoos | Thyore vl
D soraray ta i o on | = ety anfom g Sl e < tom e
ey gt o o b i ok

o he olectity gid

—— The.
sze of he busings. © e physea mibtans o e bings. .
LMITATION | T capecy e gr o ccommosom exorespaner | =™ B 3 " basedon susbe avaiablo wea
oy s s e ey
ouTPUT <M 100 oot <IN - 0010 oot -
LMTATION
ooy | P el orcpering o s sy ¢
STORAGE e

00 o power 24

Yes. ol wit food i s

o econaumedonste Sonsine morssececy | bargied acricy X
FEEDNTO | S gonerand g oo beingused on e re
ey o S damand or 4 Sy faods clocrcs creus on o propery
e SSEQne 0w 12 mon pord o proores | s ' clocrcy sanico rovders g
fams st be s whes

maans bt oy corsome mors bower o Py neron v

UISPACT

COUNTRY PROGRAMMES

ON SITE SOLUTIONS

Argon Poorun
GreenCape
Energy sector lead
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Who we are

GreenCapeis a drives the green

We work with businesses, investors, academia and government to help unlock the investment and employment potential of
green technologies and services, and to support a transition o a resilient green economy.

'l
\

UTLITY-SCALE
RENEWABLE. |\
ENERGY \

Link: 2022 Market Intelligence Reports

(E homoen

Defining the Problem

Q Rising Tariffs
Q Loadshedding

2024/02/27

Executive Decision Support Pack

Providing all the information you need to make an informed investment

(& fS)

Aim Content Callto Action

(@ orsencons

Best case scenario: Loadshedding for another 3-5 years

Load shed [GWH]
™

el | i

I i [ gt 5 st 1 St St (a2 0 et

Source:CSIR Study - Uity Scale Statstics 2021

Defining the Problem

Yo ofoutages  shed
o ey
2008 e
201 wmom
2015 s oon
2016 . .
2017

2018 w o
201 s usm
20 o um

@ ovowomn

Defining the Problem

Rising Electricity Tariffs - Up approx. 40% 2017-2021

23464
2005
7611
16175 -
14957 - 15042
. 1343 —
10879 —
0923 %032 - -
™
50
2016 2017 2018 2019 2020 2021 2022 2023
Effective Year
—s-Eskom - Municipal CoCT
Period 2017-2021 increase: ~40% | Average per annum increase: 11%
Bulk price analysis, expect variance between municipaliies

Current Progress 2017-2021

140 PV Engagements with Decision-makers

ratong procossig ™~
5 * Agiod processing

= Manufacturing & Materials
* Real Estate

Retail
* Public & Transport

Publc & Transport
12

Rl

66% procurement rate

(Have gone on to discuss

pracurement wilh service providers)

Why PV makes sense now

QO Cheaper c/kWh
Q Flexible procurement options
Q Technology & support

Defining the Problem

National Supply Crisis

Supply Demand

vt oty - nh vages ipoiween
= o [ EAF (energy availability factor), |
“ “ The percentage of maximum
o © energy generation that a plant is

capable of supplying to the
electrical grid, imited only by

s planned and unplanned outages.
FVVVVVAA ... | Downfom 72% n 2018
o619 n 2021
N om0z
7
id
S IR Sy Seing L ot 20208 (© oo

Declining PV Costs

Minimum PPA Price (c/kWh)

2017 2018 2019 2020 201

Year

Why does PV makes sense now?

Key Drivers

> Mass production of PV panels
have driven manufacturing
costs down 82% since 2010

» Progress ininverter and
ancillary component
technology has had a further
cost reduction effect

> Reduced perceived risk on PV
development allows for
cheaper project finance

2022 N

© ovowemn i




. Wh PV ki ?
Solar PV Procurement Options Y does PV makes sense now

option______[Description __________________|

Balance Sheet The solar PV system is funded by the customer, the costis high but i return
the client gets all of the savings benefit. The clienttakes ownership of the:
annual costs of running the solar PV system

Banks offer loans for solar PV installations for a period of between 5-10
years and monthly payments are a fixed fee. The collateral requirementfor
the debt funding is often taken against the underlying property or the system

(asset).
Lease agreement The installation, maintenance and management of the solar panel and its
Rent-to-Own components s paid for by the solar PV provider, while the business pays a

fixed monthly lease payment for the duration of the lease term. The fixed
i

ly pay n
the solar system and not on the solar energy produced or consumed.
Power Purchase Agreement (PPA) The solar PV system is installed at no upfront cost The installation, O&M of
the system are fully covered by the solar services provider. This funding
mechanism with the
biggest advantage being reduced electricity costs from day one.

Costing

Q Market price benchmarks
Q Expected ROI
Q Implications of storage

2024/02/27

et Why does PV makes sense now?
Additional Benefits

[Benefit __________Description ]

128 Tax Incentive Section 128 of the Income Tax Act makes provision for a capital allowance
for used inthe. f The
incentive makes all 100% asset S o,

financial year that the assetis brought online. This equates to a 28%
deduction on the business’income tax.
Carbon Intensity Reduction The first phase has a carbon tax rate of R120 per ton of carbon dioxide
Less Carbon Tax This rate will
per cent until 2022, and annually by inflation thereafter.

Affected industries: Energy, manufacturing & construction, mi

ing, chemical

Roof Rental The owner rents their rooftop to a solar provider who builds a solar system
and enters into a PPAto sell the energy from the system. The company
entering into the PPA does not necessarily need to be the same as the
company leasing the rooftop. Market rate per m2: R 5.00 - 7.00

PV Resale to Tenants The owner installs solar PV system benefiting from a reduced power
purchase agreement rate and then ‘on-sells’the electricity generated by the
PV system to tenants at a rate equivalent to the higher municipal tarif

Project Model — Solar PPA

Cumulative Savings

System size (W), 100 kW,

Electricity generatedin a year: 255 500kWh

i IML!L!L,|!|!|,.|,!|.!|.!\.l‘.|,|ll|-J

Yearly electri

ty consumption: 180 100kWh-+

% of generationfor own use:  80%

Costing

Market Price Benchmarks 2021/22

FrocurementOptions [Sysiem Sz mm ke

Balance Sheet
(per kWp) R11000- 15000 R 10500- 13000 R10000-12000 R8000-9500
Debt Finance
(5-10 year period) Above amortized plus 5-8% interest pa
Lease-to-Own

R 12000 R 50 000 R 85000
(per month excl. escalation pa) R7000-14500 "o e o
Power Purchase Agreement (PPA)
(per kWh) 090c-R120  080c-R100  060c-0.90c  0.56c-0.70c

Why does PV makes sense now?

{ Technology Support
» Most Municipalitiesin the Western Cape and
NERSA have approved list of inverters that
complywith grid connection requirements

> Projects are implemented quicker due to
increase in expertise and availability of
components. On average tumaround is 3
months from signing to commissioning.
> Itis recommendedthat service providers.
implement tier 1 components > Most EPC companies have O&M agreements
with clients o service the solar system
> Tier 1 suppliers generally offer longer
warranties and have an option of warranty > The PV Green Card is becominga key
| extension regulatory certiication for installers nationally

Costing

Energy Storage

R/kWh

Lithium - lon Low operating and High upfront cost Upfront: R 4 000 — 10000
maintenance cost Recharge time
Lifespan of 3500 cycles
(10yrs depending on use)
Diesel Generator Higher energy density - Rising diesel prices Upfront: R 2000 - 2500
27x Liion Chance of breakdown (Per kW)
Lifespan of 20000 hrs Potential carbon tax on
(20 yrs depending on use)  emissions Operating: - 1. Fuel: R4~5

-2, O&M: 0.20c-0.50¢

Over the course of a 20 year period Li-ion will stil cost upwards of 5 times more than diesel genset
Battery lfetime and resulting replacementcosts are highly dependent on the nature of usage:

Project Model — Outright Purchase

Paytsck on Intated system

System size (kW) 100 kW,

Costof system: R 1.4 million nramoen

Eloctricity generated in a year: 255 500kWh

Yearly electricity consumption: 180 100KWh+

% of generation for own use:  80%

Payback period: 5years - I I |
5 -l

e
e

R @ oo 1

Costing
N
Example 300 kWp 850 kWh Takeaway
Li System 2 hrs per Storage is a significant portion
LS = Stage 2 day Consider underlying opportunity costs. )

% Investment with Storage [R 7 Mil] % Investment without Storage [R3.2 Mil]

Engineering &
PV Modies o

Constnction
200% P
Metering
0.4%
Protection & o
Sitches. funting PV Mockles
— N Structures & o
— Otrer o
Storage 5% e
55.0%
Mouniing
Sinuctures &
Other
80%
Engineering & Invertor  Protaction &
Gonstnction X
5% 3

wiches  Metering
W% os
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. Regulations
System Sizing

Regulations

influence the achievable size of the PV system, |
there are also limitations based on the connection
to local infrastructure:

Shared LV Feeder

The maximum indiidual generation imitin a

shared LV feeder is 25 % of the customer's notified
maximum demand (NMD), up to a maximum of 2

. ’ . . KVA (generators greater than 20 kVA should be

0O Registration & feed-in tariffs connected through a dedicated LV feeder).

Q Licensing

Thank You

Argon Poorun — Energy Services Analyst
Dodicated LV Foeder
The maximum generator sizs s limitedto 75 % of

argon@greencape.co.za
1 NNID.

The NMD for a site will have been determined
\_upon inital connection o the grid

+27 78 983 1981

Source: Grid Interconnection of Embedded Gene

. ) . X Regulations
Licensing & Registration

Regulations
SSEG Processes

— UISPACT

COUNTRY PROGRAMMES

B <o 500 wmocen

Registration

o v v

Licensing

Municipality Applicationfor . . .
IEskom ‘connection

11 Not required when there is already an existing point of connection. The local distribution utiity must keep a register
of such nstallations and must prescribe the conditions for connectio

OFF SITE SOLUTIONS & WHEELING

James Beatty /
Adam Griffin
Enpower

Licensing & Registration

i i Regulations
Tariff Information

HASE:
application for connection

'. e Cape Town Solar PV Tariff

The senvice provider should facilitate:
these processes. We are available to

= — assistif this becomes a project
" botileneck. )
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ENPOWER TRADING has signed USE OF SYSTEM AGREEMENTS with two Western

Cape Municipalities and has a national electricity trading licence from the National Energy

Regulator of South Africa (NERSA).

.
souar
e e
Solarafricatnergy  Lezding k! E‘;‘::f:s‘g Enterprise Power Ltd
a rooftop solar finance and powe r a pan-African power
development company TRADING development and trading firm.

Trading Licence

ENPOWER TRADING'S business model is built on these
THREE BASES:

* Sourcing competitive IPP and embedded generation;

* Proving bankable offtake opportunities for project developers and IPP's

* Utilising a transparent pricing model for municipalities and customers

The CUSTOMER pays the normal municipal tariff minus a discount,

°

The municipality receives the UoS charge AND the surcharge/'Unachieved

°

Revenues’ (municipal tariff — Eskom cost) and REMAINS

SURPLUS/PROFIT NEUTRAL.

PRICING MODEL:

DISCOUNTED APPROVED MUNICIPAL TARIFF

NOWHEELING  WHEELING
AePROVED e s e
MUNICIPAL

TARIFF

Municipal
bulk

‘ Payment to municipality

(non-var energy charges)

- Municipality stays surplus
neutral
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COUNCIL wer
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George Municipality

¥ THE CITY FORALL RE
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GEORGE MUNICIPALITY:
FUTURE ADDITIONS

Eskom
Transmission

P
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Amended Supply
greement

Connection
Agreement

EMBEDDED NETWORK Distrton
e
Useof system
Agreement Amended
ply
Agreement
Distributor

GEORGE MUNICIPALITY:

CASE STUDY

1MW gPPA 1MW cPPA

Lo Use of System
g e | Agreement

GEORGE MUNICIPALITY
194k Population

EMBEDDED NETWORK

ENPOWER TRADING:

CCONTRACT AND PHYSICAL FLOWS

GEORGE MUNICIPALITY:
DISTRIBUTION CONTRACTS

oPPR PPA
OFF -
TAKER
Use of System
I Amended
nnection Supply
Agreement Agreement

Distributor

s entered nto 2 PPA FOR 1MW WITH SolarAfrica to purcha

* ENPOWER Jor energy generated inside the GEORGE

dsrbuton orid
* ntered into RENEWABLE ENERGY PPAS for the offste energy with 4 small customers across George - at  discount

o ther o
+ Enpower signed Use of System agreement with George municipality on
rich municpelies buy from Eskom) end customer arff (i, MARGIN PROTECTION for

ing municipal tarff
heeling fees equaling diference between

skom Megaflex tarif (ate at w

municipaites).

po

er

Customers

e Stakeholder Benefits summary

Eskom/Govt




ENPOWER:
ELECTRICITY TRADER VS IPP

Contracting has multipl

lopers / IPPs

GENERATION RESOURCE RISK MITIGATION FOR RISK MITIGATION FOR
VARIETY THE OFF-TAKER THE PROJECT DEVELOPER
Ker contracting it s sigle su

ly with an Electricity Tra ntages for offtakers
ject de
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Carbon Trust
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Carbon reductions are not enough to meet Paris Agreement
goals, and reaching Net Zero at the global Tevel will
require for all offsets to eventually be carbon removals

Most offsets available today are emission reductions,
which are necessary but not sufficient to achieve net
zero in the long run. Carbon removals scrub carbon
directly from the atmosphere.

than
from emission reductions, ultimately reaching 100%
carbon removals by mid-century to ensure
compatibility with the Paris Agreement goals.

Creating demand for carbon removal offsets today will
send the necessary market signal to increase supply.
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ENPOWER:
IMPLEMENTING THE TRADE
e will be implemented via a combination of smart meters and
integration into the Open Access Energy trading platform
*  The OPEN ACCESS Eneray platform pr following services:
Allowing for secure and automatic exchange of metering information by reading and sharing data of meters
owned by the Municipality and privately  this service is d to municipalities for FREE
Metering data is then fed into the platform in real time, to match electricity generation and consumption
in 30 minute intervals (or as required)
The platform will allocate the traders credits from GENERATION to nominated customer
At the end of the billing cycle the platform wil invoice off-takers based on their consumption; and
Settle the generators based on their AGREED pricing

POWQr

Carbon offsets are used to offsetresidual emissions remaining after EE and
renewables options have been exhausted

So long as grid electricity remains carbon mlenswe there will [ Carbon offsetschemes recogised by South Afficas carbon ]
always be residua tox egultons

Residualcarbon emissionscan b ofset Ihmugh purchasing
carbon offsets (1 offset = 1 tonne of CO,) through a voluntary
carbon trading scheme

Not all carbon offsets are equal however, and only those
schemes that apply rigorous certification and audit processes
should be considered

Carbon Offsets have been defined by GBCSA as those carbon
emissions traded through well established, rusted voluntary
carbon trading schemesthat include rigorous audits and
certification processes. The GBCSA has approved the following

S
iean Development Mechanism (CDM), a UN admiistered
scheme that i being replaced by Aricle 6.of the Pars

Gold Standard

An ofiset scheme for non-governmental emission reductions

N
S~
@
e

schemes to date projects in the CDM, the Voluntary Carbon Market and other
cimste and development nterventions
Credible Carbon "
Gold Standard

Climate, Community and Biodiversity Standard (CCBS)
Verified Carbon Standard (VCS)
ImpactChoice

==/ Verified Carbon
V Standard

nimmatonal rcogise stndar or confing carbon
missions reductions, acminisered by VE

Due to this, at the organisation level, many companies target Carbon
Neutral before Net Zero

By 2050 ot o st

510 10 years

H
3

Elcarbon removalofsess > Point at which Carbon Neural could be reached Cost eflcctveimature decarbonisston I RAD/ scalng required® make

lcasvon reducton osats 4PPoint at which Net Zero s reached

Scope 182 NetZero .if Scope 3 accounts
for >40% of Furher Net zero e
th f

Renewable energy can be purchased from off-site generators through a wheellng

froma facilitytoa
consumerover the grid
Whealed electriclly la typically generaiedinaress that are
Wheeling is defined as the transfer of electrical power via a ufility's transmission ‘optimalforthe ganaration tachnology

e main advantages of wheeling is hat a customer's ull power demand can be
met regartliess of ground or roof space resticions n the immediate vicity of

s it geertrs ofonowates rsin ot producion s . igh
ind

e minirised, wheeingalows forlower-cost. lower mpact, doanet oneroy

o e uilised whan noeded

Frocicaly wheeinghas 3 mainparies e cei o lorgecrrgy user: the
ppiers farm, and Eskom

nase aroamantwih g sipprnstalers s Esko. o5 he O

installers o commit o transporting the power on s grid
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There are important differences to note between reaching Net
Zero at the building level and Net Zero at the organisation
level

The Science Based Target initiative (SBTi) More than one standard exists for Net Zero at
sets the standard for organisational level Net the building level, however, for the most part,
Zero targets, and requires for sectoral, carbon reduction offsets are allowable in
science aligned decarbonisation trajectories meeting the criteria

to be followed and residual emissions to be
offset through carbon removal offsets

\ SCIENCE \‘< suﬁnm@ 4 .
| BASED ¥
TARGETS

.c._ UK

ORIVING AMEITIOUS CORPORATE CLIATE ACTION

Organisations could develop their own offsets projects, or purchase offsets
from the market

Develop own ofiset projects
Pro’s Con’s

Ability to forward plan and lock in carbon prices  Requires extensive internal resources and new
skillsets, and long term planning

Ability to create additional shared/societal value  Limits flexibility and ability to capitalise on
through the business model carbon price swings

Ability to create an additional revenue strean, 1f  Exposure to unintended consequences/unforeseen
surplus credits are generated risks arising from mitigation projects

Purchase carbon offsets from the market

Pro’s Con’s
Offsets can be purchased as and when needed Linited ability to create additional
shared/business model value
No forward planning of offset projects required Missed opportunity to develop additional revenue
sources
Minimal internal resources/new skillsets required  Long term uncertainty over carbon prices on the
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NET ZERO CASE STUDY

Chilu Lombe
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MDA office building in Houghton

ENERGY

W
solid/dHaN

WHAT IS
NET-ZERO?

GENERATION

BUILDING ENERGY USE

BULDING ENERGY GENERATION

SANS10400-XA to NET-ZERO CARBON

UNDERSTANDING THE DIFFERENCE

W
solid/dHaN

SANS10400-XA Net-Zero Carbon

Net-Zero By-Law

« Improve the national +« Removes
average (design) operational
impact

Energy Efficiency m‘
GREEN

[HE ENERGY HIERARCHY - BEAHRS ELP

Net-Zero Carbon e -8

is about energy
efficiency

2024/02/27

h Performance Buildings W
m

Which design is best from
adaylight/ energy / OPEX
perspective?

Is more insulation
cost-effective?

Will this shading
actually work?

Will there be Are there low- or no-cost
glare in the ways to reduce energy
space? use?

Does this space have

enough daylight? How deep should the

' i 13
Is there too much glasson the shading devices bef

North? How much does it
matter?

MODELLING FOR DESIGN- NEW BUILDINGS o
solid(eiN

City Policy and Guidelines

D

SET CONSIDER REDUCE
TARGETS CLUMATE LOADS

A (% )

LD ALTERNATIVE -
OEertons POWER & SELECT
SYNERGIES TECHNOLOGY

Key Considerations

Measurable Buildings

s
R lcreen

Measurable
Ability to track
real world
performance
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Key Considerations

W Key Considerations f Investigate Climate X
Maximise use of nature [solid/aaa] solid[ 3] solid[TEa]
Powered by nature DECOUPLE COOLING FROM VENTILATION
 Anmuai i 307
Most cooling systems mix air for cooling and air for ventilation.
Keeping them separate will allows buildings to use outdoor air only to M SV "
Daylight Outdoor air Sunlight maintain comfort. Actual Operation

---- Design Assumption

INDOOR
OUTDOOR

COOL OUTDOOR
TEMP 12-24 °C

Jb

FRESH AIR

c
oty o Wy ey A s oo Neqnoe e

!

s L amainin 110}

Key Considerations o Fresh Air Decoupled
Net-Zero Glass B lereen

Start here instead

60% T
Stop heat, allow Being energy effcient O (@)
light doesn't always have to

[¢] be a complex solution |

40%

25% /Usually start here

0.25

Natural Light

05
SOLAR CONTROL

Key Considerations

NetZero Glass solid (S

DESIGN FOR SUB-METERING.

Main Electricity Main Electricity
Hours building can - Supply Supply
run on outdoor air Hours building can

only run on natural light

(] o 0 o o
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Technology Consideration v Energy by Sub-Meter
MG REEN

Net-Zero # Off-Grid

Operational Saving Outcome W

68 kWh/m2/year 37 KWh/m2/year

Zero cost

Grid feed in is key to achieve net-zero

Before Aftor

Where to from here g

B lcreen

Technology Consideration v

B Eloreen

Next Steps — Energy Security

The road to net-zero is
paved with data

Next Steps — Net-Zero
= Investigating batteries

* Investigating wheeling Net-Zero process reduces

battery requirement by 45%

Post Occupancy Performance

Thank you!

Chilufya Lombe
Solid Green Consulting

www.solidgreen.co.za
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NET ZERO EMBODIED CARBON —

WHATS NEXT?

e GREEN
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TRUST .

Georgina Smit
GBCSA Head of
Technical
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Net Zero
Operational Carban

Net Zero
Embodied Carbon

Oetniion

et 270 s e lecycle

1 Mesairn and caciose
carbon

What part of the building has the

mostembodied carbon?.
Surc: S, K (201 Toing Wil oy LOK R and

We cannot “net zero energy” our way out
of the climate crisis.

Buildings are currently responsible for 39%
of global energy related carbon emissions:
'28% from operational emissions, from
energy needed to heat, cool and power
them, and the remaining 11% from materials
and construction.

Towards the middle of the century, as the
world's population approaches 10 billion, the
global building stock is expected to
double in size. Carbon emissions released
before the built asset is used, what referred
to as ‘upfront carbon’, will be responsible for
half of the entire carbon footprint of new
construction between now and 2050,
threatening to consume a large part of our
remaining carbon budget.

caRmon
TRUST

Annual Global Energy Emissions

@ Btsagopersion
e Bulding materil s consiruction

@ Otterindintry

® o

tanigsn
10%
%

P

Embodied carbon is measured through a life cycle assessment (LCA) that
addresses the entire life cycle of products along 5 life stages.

FIGURE 1: LIFECYCLE STAGES
Tats souce: BS SN BA7A201

STAGE
BEYOND
THE
LIFE
PRODUCT END OF LIFE oLE
E— Enbis: operational . [E—

ﬂ 4

e
by gt e nerce T nere Uss Usa mine corry
- [t

i

MODULE e Butdings ot lts

e proticts v

LCA SCENARIO COMPARISON =imn, - fin,,  Bise
AP SCENCES AN RENOHATEN Strategies to Reduce
Embodied Carbon Across

Typologies

Choose low carbon
materials

Design for re-use &
disassembly

Use less materials

Design for adaptability
Perform a Whole Building
Life Cycle Analysis
Implement a low embodied
carbon procurement policy

~

o e

60 YEARS

o

EMBODIED CARBON

Transportation of materials

OPERATIONAL CARBON

=

A13 A45 817 c14 0
PRODUCT [CONSTRUCTIO! USE sta END OF LIFE Benefts andloads
stage PROCESS stage -y stage beyond the

buiding ife cycle

Whole life carbon*

Uptront carbon®

GBCSA LEVEL1&2
OPERATIONAL
CARBON

Setting targets for embodied carbon reduction

2017 Embodied Carbon Benchmark
(ECB) Study: “This research
establishes an expected order of
magnitude and range for building
initial embodied carbon: the
initial embodied carbon of
buildings is typically less than
1,000 kgCO2e/m2 and commonly
ranges between 200 and 500
kgCO2e/m2 for commercial office

buildings.” B
London Energy Transformation otce

Initiative (LETI) - sets
absolute targets (KgCO2e/m?)
with phased targets

Building Regulations

Architecture 2036 Embodied
Carbon challenge - relative
reduction
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