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RAK currently generates ~ 1.3 m tons of waste and faces several key challenges

across the waste value chain

RAK waste management current challenges

RAK Waste volume generation [%]

Agriculture
and animal

Total waste

generated
2 1.3 m tons p.a.

cbhw
MSW

80% of the total waste generated in RAK are
CDW and MSW

II'—'

RAK waste value chain challenges

Pre-collection Collection Treatment Disposal

1 bin system Collection delays and 59%o recydling rate for
implemented bin overflow MSW

Absence of proper
management for
gas and leachate

70% + fleet over 0% recydling rate of
years old and 30% Z?DWg

breakdown rate

90% reliant on 2.5-
3.5 m3 bins

Limited collection
activities for special
wastes

Limited public awareness, polices, standards and data management

0%b recycling rate of
special waste

Lack of waste
reduction measures

1) Main categories include mixed industrial waste, sludge, dust filters, expired products, UCO/ULO, marine waste, tires, etc

Source: Roland Berger



The strategy will focus on delivering a high service level for residents and
tourists while generating additional revenues for PSD

Z
o To deliver exceptional waste management services,
0 promoting a sustainable environment for residents and tourists
>
‘n’:’ Make city clean & reduce waste Generate revenue from MSW and CDW Participate in other waste streams to
< generation of MSW and CDW recycling capture profitability
=
- . Develop industrial hazardous waste treatment
(0]
-
é Enhance the (pre)-collection service level _ Set-up shredding facility to shred and sell wood waste
7
. . Develop recycling plan for Construction Demolition Monetize other streams through royalty fees (e.g. UCO)

Enablers Organization & governance Regulations & standards Data management Awareness Financial transparency

Source: Roland Berger



The strategy will focus on delivering a high service level for residents and
tourists while generating additional revenues for PSD
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The waste reduction plan will focus on technology, awareness, and policy

initiatives

Waste reduction plan

Technology

WASTE COMPOSTER/DIGESTOR AND COMPACTORS

Reduce
transportation
demand
= 1
COMPOSTER DIGESTER COMPACTOR
LOCATED IN 4/5 STARS HOTELS .
) (S
%«_A
INTERCONTINENTAL g Sheraton
ThEe RiTz-CARLTON® M
MARRIOTT C c O R
COMPOSTER/DIGESTOR COMPACTOR
500-1,000 KG 8-20 M3
DAILY CAPACITY CAPACITY PER MACHINE
AED 100-150 k AED 60-70 K

COST PER MACHINE COST PER MACHINE

nema dosj  Potential collaboration with Ne'ma

ity 388 ol el bl

Source: Roland Berger

Policy

Products and materials ban/tax

Extend current ban to ban/tax on other single-
used plastic product

Sorting at source

Implement policy for sorting at the source (2-3-
bin system)

Waste fee on commercial

Introduce disposal fee on commercial waste
generators

Minimum recycled content

Impose minimum recycled material use in
production, construction, and energy supply

Extended producer responsibility

Mandate producers to fund WM activities for
their product (being developed at federal level)

@ Awareness

Residents
Educate public on impact of

waste and waste reduction
measures

Hotels

Train hotel staff on composting,
food planning, and promote
waste reduction to tourists

Students nema ?m by

Foster sustainable, waste
limitation mindset among youth

Construction

Educate importance of sorting
at source and promote usage
of recycled aggregates



Decentralized composters/digesters reduce transport costs and improve landfill
diversion, with single-property installations preferred for simplicity

Decentralized composter/digester implementation strategy

- Benefit t
Decentralized enefit/cos

Operating model selection

PSD Hotel

composter/digester initiative

¢ PSD should target high-end/ large hotel for
composter/digester implementation due to high

* Transportation e \Waste mgmt.
cost reduction  fee reduction

fd
potential of food waste generation hq-j * Higher landfill o Brand image
- N o diversion improvement
:I‘f:ta*r2°te'5 @ 0 @ g . End1ission f
. . reduction from
W*En%% The RiTz-CARLTON® [NEEOES:ST\:];IEISEEIAL l:'!sj-l‘“l"-s“("%"{l Organic WaSte
\ feomes __J in landfill
(" FOUR star hotels A
1 6. 6 & ¢ RE .
. m EdHilton |
L] BuMab  GardenInn' . .
\ ) ¢ Inspection e Machine
and installation
Implementation cost % enforcement | gt training
Composter Digester O+ Awareness
. p g - = g O and
education

x E D
== i
B

AED 100- 150 k

Cost of the machine will be
borne by the hotel, which will
be responsible for its
procurement and installation

| AED 100- 120 k

Single property onsite

Hotel employee
dispose waste

Reuse for landscaping
[Composter]

Dispose in sewage network
[Digester]

l_,*&

e PSD enforce the
installation of
composter/digester

¢ Hotel operate machines
on their own

e Limited operational
complexity for PSD

Preferred option

Shared composter/digester

A
s, )

dﬂj
w/ \ / o T

—’ .
Reuse for landscaping
[Composter]

i e !‘
l l PSD operate T

facility —

Dispose in sewage
network [Digester]

e PSD to transport organic

e PSD to operate and

¢ PSD to install and
establish
composting/digesting
station

waste from hotels

maintain station

Source: Desk research, Roland Berger



Digester/composter initiative can be piloted in large 4-5 star hotels during
Q1/Q2 2026 and later expanded to medium-sized hotels

Digester/composter initiative enforcement plan

— RAK hotel location and size

DOUBLE TREE BY HILTON MARJA
RIXOS BAB AL'BAHR RESORT:

RITZ CARLTON RAK, AL WADI DESERT,

x

@HILTUN RAS AL KHAIMAH RESORT & SPA

Source: PSD, Roland Berger

2025

=

Regulatory
framework
and

guidelines
outlining the
requirements for
installing

digesters and
composters

Incentive
mechanisms
to encourage the

participation
(e.g., Green Hotel

Certificate,
financial
incentive, Tax
reduction)

2026
0 0 0 0
s = === === - == - - - == = - —gERR = ~ - - — ZEEEE
I - - - -
1 Initial rollout Expand installation
I
: Collaborate with luxury Expand efforts to medium size
hotels (4-5 stars) with the hotels (3-4 stars) to complete
«» highest key counts to install initiative
Y digesters or composters e Collaborate and educate hotel
'S Plan and rollout initiative
42 e Identify suitable suppliers
o ol A
° 2 0 ® BHilton B
>  DIEEE R [ BUMAID GardenInm 0w,
Monitoring the o .
performance of the I(?:Ifoirljlliici:ll:?vge B (e
initiative's pilot phase

Conducting ongoing awareness and training sessions to support
the installation and operation of machines in hotels



The strategy will focus on delivering a high service level for residents and
tourists while generating additional revenues for PSD

Z

o To deliver exceptional waste management services,

=i - - - - -
0 promoting a sustainable environment for residents and tourists
>

‘n"’ Make city clean & reduce waste

< generation of MSW and CDW
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é Enhance the (pre)-collection service level
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Source: Roland Berger



A 2-bin system aligns with RAK's waste strategy, while a 3-bin system can be
targeted at hotels to effectively reduce food waste

Bin system comparison

1-BIN SYSTEM 2-BIN SYSTEM 3-BIN SYSTEM

n | A m"ER

) ! Low recovery rates, reducing MRF @&  Aligned with MRF/RDF ! Requires the set-up of composting
Infrastructure alignment potential and recydables sales infrastructure plants — but can be deployed in
hotels
A ! No separation, fewer Q Market available for recydables ! Limited market for compost in RAK
Off-Take market availability recyclables sold and RDF — but hotels can dispose organics

in on site digestors

Cost consideration @ Lowest cost, simple collection @ Moderate cost, manageable ! High cost due to daily collection of
collection frequency organics

Awareness @  Minimal awareness needed @&  Requires moderate awareness, ! Requires extensive awareness
achievable campaigns

RECOMMENDED T FORHOTELS |
Awareness needed
bridge current gap

@ Waste sorting and segregating requirement will be included in the

comprehensive waste management standard to guide developers and waste generators

Source: Roland Berger



A two-bin system is recommended for private villas/communities to segregate
recyclables and improve recycling rate

Waste sorting and segregation guidelines
will be included in the waste management
standard document

Sorting at source — villas/communities (commercial segment)

@3) System design and specs Key consideration
Bins deployed in communities and placed Bin taken out on collection day at the specified collection .
insidel) properties time and returned after collection e PSD will oversee the
procurement and deployment
Collection frequency of bins
= 34 times PSD will establish waste
IHI per week collection contracts with
a master developers and charge
=_ . them for the services provided
: . Minimum
.g. weekly e A structured collection
schedule will be implemented,
requiring residents to place
Standardized color Example of bin sizes Labels and educational instructions bins outside for collection and

return them afterward

codes of bins and bags

i 10E

60 L bin 120 L bin 240 L bin

On each bin,
_| showing
=k materlal types

RFID tags on bins to enable data collection

General Recyclables

1) In case of capacity constraint inside the property, bins can potentially be placed outside as well

Source: Roland Berger
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Transitioning to a 2-bin system will be done in phases, with proper monitoring
and awareness efforts

Residential 2-bin system implementation detailing

2027/2028 — Phase 1 piloting Phase 1 pilot High level
* Pilot zone size 10-20% of total residential KPIs CAPEX

villas (4,000-10,000 villas) A . estimation
e For example, select zones like Al Dhait and re resi epts for bin

Khalifa bin Zayed city =AEll UETg e =

bin system? deployment
Continuous awareness campaign and « KPI to track:
segregation rate monitoring participation

rate of 2 bin
system (%) AE D
2029/2030 — Phase 2 full scale BTN ~25-30

Jazeerat Al - = placing the correct
Marjan o |mplementatlon material in the right m

) Jazeera e
Al Hamra e Based on lessons learned, gradually expand bin’

Industrial system implementation area . Contamination

* 2028-2029: roll out to 50% of residential rate of dry mixed
area recyclable bin
“ Residents Villas ~ 46 k units e 2029-2030: complete transition for all areas (%)

Source: Roland Berger



A two-stream waste chuting system, supported by digital technology, can be
incorporated into new high-rise buildings to enhance recycling rates

Sorting at source — high rise buildings

Digital technology to track the
compliance
Chute access rooms monitored to

; capture illegal access, wrong
placement of bags and
contamination

Instructions on chute access door or
in chute room

Types of bins beneath chutes

- 720 L or 940 L bin

Source: Roland Berger

© System design and specs

Single inlet with button to select
waste type

Can alternatively be a
chute with 2 inlets for the
2 different waste streams

Standardized color codes of
bins and bags

Based on demand
of the building

[0)
o)

Minimum weekly

omi
GHIIE_.

Waste sorting and segregation guidelines
will be included in the waste management

standard document

Key consideration

e PSD will collaborate with RAK
Municipality to incorporate a
two-stream waste chuting
system into the building code,
ensuring developers
implement this system in new
high-rise buildings

CCTV camara can be
implemented to ensure the
residents compliance

Collection contract will be
signed with building
management with tailored
collection schedule

15



A two-bin system can be deployed in public spaces to promote waste
segregation and improve recycling rate

Waste sorting and segregation guidelines
will be included in the waste management
standard document

Sorting at source — public spaces

©® system design and specs Key consideration

e Implement a two-bin system
On ground bins Underground bin?) to emphasize the importance
of recycling in the public
spaces

Consider fill-level sensors,
compaction, underground

Smart technology integration

bins, and awareness-focused

= «[-s—w : m, e
%:J - =0 Underground bins to in dosed communities to nudging designs to ensure
L=, —_— — maintain the cleanliness while passing down public compliance, raise
Fill-level sensors or compaction? cost to developers awareness, and maintain the

city's cleanliness

Compliance On each bin, showing

material types

Primary solution is awareness, and

clear messaging A "waste nudge" uses subtle interventions

to encourage sustainable waste behaviors
without mandates

1) Optional

Source: Roland Berger
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A three-bin system associating with compactor and composter is ideal for hotels
in RAK to enhance recycling efforts and reduce organic waste

Waste sorting and segregation guidelines
will be included in the waste management
standard document

Sorting at source — hotels

© system design and specs Key consideration
Waste storage rooms ::Zn::grgized color codes of bins Collection frequency « Given the high volume of food

Inside (grou nd floor or basement) orina E- Directly treated on site by waste digestors Waste’ a three_bln System W|”

closed room next to the building . o
‘_. & s =Y be implemented to facilitate
— o recycling and reduce organic
E) % o) '§§ Based on demand of the hotel waste
Organic waste will be treated
Stainless steel skip for general waste and 1,100-4,500 L bin for recyclables, and smaller onsite using decentralized
plastic bin for organic waste com posting or digesting
Organics Recyclables General waste Ef" - machines, rather than being
sk On each bin, collected
A 3 ﬁ ) showing material

types PSD will rent out bins while

120-240 L bin  1,100—  5-17 m3 skip P
4,500 L bin requiring hotels to purchase
waste digestor/ compactor
Waste composter/ digestor Waste Compactor machines
On-site composter or digester to directly process General waste and >
organic waste collected from organic bins recyclable bins can be
bought/replaced by
waste compactor to
reduce collection cost
i' ii

070 o0 o

Source: Roland Berger
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In order to further boost recycling, we propose the piloting of collection centers
and RVMs starting in high-density areas

Collection of recyclables

In high population concentration areas of sector 3 and 6, to
improve recycling and generate revenue, we can pilot:

Collection center Reverse vending machine

Ideal piloting location should have features of:

@ High traffic

I <50 M 50100 M 100-500 9 500-1,000 1,000-2,500 2,500-5,000 >5,000

Source: Roland Berger



RVMs and collection centers should be strategically placed in high-traffic areas
such as malls, popular public spaces, and hospitals to maximize participation

Potential location for RVM and collection center

One of the main shopping
malls in RAK, with large
food court, retail stores,
T - and entertainment options
|

x1 T x1

RAK mall

Grove Village

Shopping mall dlose to
RAK hotel and sports clubs
with popular restaurants
and cafes

B

X1

Al Khaleej
Market

A discount supermarket in
the northern part of RAK,
serving the surrounding
residential area

—_x1 ﬂm

Eid Prayer Public space dose to RAK

Ground Municipalities and gov.
__departments
=4 x1
Flamingo Most visited beach in RAK
Beach with potential to collect

bottles and prevent littering

X1

Q

RAK beach One of the most popular
beaches in RAK,
— conveniently located near

the National Museum

Eox

Gas Deploy RVM in
station 10 most visited

B 9% stations

5]

X10 I

Al Hamra mall Main refined shopping mall
to cover Mina Arab and Al

Hamra areas

My City Center Shopping mall in Al Dhait

Al Dhait

residential area with
hypermarket like Carrefour

Saqr Park

One of major and most
visited park in RAK with
green spaces, playgrounds

Shopping mall located at
RAK city center with
hypermarket and high
street stores

Manar mall

Main and biggest hospital
in RAK with high potential
of collecting bottles

RAK Hospital

& other facilities

‘Source: Desk research, Roland Berger

= 2 x T x "\; S x 2 x = x1
RVM ﬂ Collection center Shopping malls/market Public spaces Hospital

Al Naeem City Shopping mall dose to
Center

residential areas with
hypermarket like Carrefour

Note: Collection center to be deployed outsides of proposed location to create synergy and cover all surrounding area




The strategy will focus on delivering a high service level for residents and
tourists while generating additional revenues for PSD

Z
o To deliver exceptional waste management services,
=i - - - - -
7] promoting a sustainable environment for residents and tourists
>
&’ Make city clean & reduce waste
< generation of MSW and CDW
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Assess opportunities for landfill management

Source: Roland Berger



Comparison between capping and mining suggests that landfill capping is a

more cost-effective and faster option for implementation

Landfill management

Landfill capping as the ideal solution Key next steps for landfill capping EXPECTED TIMELINE

= Initial LesSinitial 1 Develop and issue RFP for landfill closure Q1 2025
E o 30-50 v investment required engineering firm
g [AED m]
Faster Collaborate with selected engineering consultant to Q1- Q2 2025
E = v implementation 2 finalize capping design
T ime
Q requirement ~1 \
2 L at |
< [Year] - v ries;s(ssoper o Develop and issue RFP for landfill capping Q1-Q2 2025
3 contractor
Oversee and monitor the landfill capping
4 .o« Q2 2025 — Q4 2025
Develop and issue RFP for landscaping / reusing
5 (solar farm) design and work Q3 2025

Oversee and monitor the landscaping / reusing
(solar farm) work Q4 2025

Source: Roland Berger



Next steps for the first strategic pillar include finalizing standards/policies,
enforcing composters, upgrading bins and fleet, and capping the landfill

Implementation roadmap - 1. Make city clean & reduce waste generation of MSW and CDW

Timeline 2026 2027-2028 2029-2030
Q2 Q3
Explore p
opportunities , 1i
for waste i s olic
reduction § P y Pilot test composter/  Enforce digester
T . Draft and finalize waste management policy digester initiative program for hotels
] & standard
En.hance Plan and rollout q
the (pre)- collection ~& &
collection __ centers/RVM Finalize new bins Finalize fleet Plan Implement 2-bin
fee\;gl'ce E _______________________________________________________________ deployment ~ upgrading residential 2- system across
'vay __Conduct awareness campaigns/ nudging programs & monitor the performance of pre-collection system > bin system residential areas
1 l3 " | ' [ 1 =' n -_L -
» ' |
Assess [RFP‘ y
opportunities R . — — —
for landfill ~ - Issue engineering Start capping and Finalize new Finalize landfill
mgmt. / \ RFP for capping & new landfill landfill capping and
new landfill construction construction rehabilitation

Source: Roland Berger 22



The strategy will focus on delivering a high service level for residents and
tourists while generating additional revenues for PSD

Z

o To deliver exceptional waste management services,
0 promoting a sustainable environment for residents and tourists
>

‘n"’ Generate revenue from MSW and CDW

S recycling

—

(=]

[N

8 Improve MRF performance

(G

-

é Monetize and recycle Municipal Solid Waste

=

(7))

Source: Roland Berger



A semi-automated MRF balances investment, operational costs,

rates, making it the most suitable option for the current state

MRF upgrades

We propose to upgrade MRF with:

Expansion of capacity by adding
a new line of 170 k tons p.a. to
maximize utilization of MSW

Automation to improve
recycling recovery rate from
5% to 10%

Relocation of existing 110 k
tons line to new landfill to
minimize operational cost

ACCEPTABLE * UNFAVORABLE

Q FAVORABLE

Source: Roland Berger

m UPTAKE OPEX CAPEX TECH

MRF UPGRADING COMPARISON

MRF TYPE

Manual MRF

AV

MANUAL SORTING AND PICKING

o

LOWEST INVESTMENT

HIGH OPEX

LOW RECOVERY RATE

FEASIBLE

Semi-automated MRF

o s
fYTYY
Pocooo) an

AUTO SORTING MANUAL PICKING

MODERATE INVESTMENT

MODERATE OPEX

HIGH RECOVERY RATE

FEASIBLE

RECOMMENDED AS MOST FEASIBLE
SOLUTION IN CURRENT CONTEXT

and recovery

Fully-automated MRF

AUTO SORTING AUTO PICKING

HIGER INVESTMENT

o

LOW OPEX

HIGH RECOVERY RATE

NOT FEASIBLE AT THIS STAGE

TO BE DEVELOPED WHEN SORTING AT
SOURCE IMPROVES



Establishment of a new MRF and RDF plant will generate 26 m AED in additional
revenue, requiring an investment of 83 m AED to be executed through a JV

New MRF line and RDF plant overview

Recycling/treatment

) Sales of recyclables
Upgraded with _ - 5
automated technology @ Plastics g Paper

o

Engineered landfill

VyYy

Rejects
*

Rejects

Sales to cement plants

Relocate and add new?') MRF : RDF Facility RDF product
JV financials & impact Partnership & operating model Potential Partners Key success factors
Q©veoua
CAPEX AED 83 m S— | | oty _—— o Collaborate with an experienced partner
B o ) possessing strong expertise in RDF production
_ o contribution i contribution . suez m
- o Establish long-term offtake agreements with
) Vv éBESIX urbaser cement plants for consistent demand
Revenues ('30) AED 26 m p.a. Offtake agreement =
OF tak — e Ensure RDF production meets the specific
s . e BEEAH E‘ i s @ quality and technical standards required by
MSW diversion ('30) 30-40% [ Cement companies | cement plants

1) new line has capacity of 170 k tons p.a. % of waste volume processed in the previous treatment step

Source: PSD, Roland Berger



The strategy will focus on delivering a high service level for residents and
tourists while generating additional revenues for PSD
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0 promoting a sustainable environment for residents and tourists
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S recycling
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Develop recycling plan for Construction Demolition

Waste

Source: Roland Berger



A fixed CDW facility with a capacity of ~ 700 k tons per year can be established

in RAK to generate potential revenue of AED 19 m

CDW recycling plant overview

Recyding/treatment
\\\/?\/,, PSD Works
Gate fee v Agency

implemented for
both mixed and

clean CDW

Construction
projects

% Sales of recydables

Expected capacity 5%

700 k tpa

Financials & impact Partnership & operating model Potential Partners

<3 ————
CAPEX AED 33 m = PSD
l 100% ownership

IRR 18% .

8% p L o8gM | No operational

ECP > <«— PSD
Revenues ('30) AED 19 m p.a. contractor — internal partner needed
[100%] CDW plant operation
f Clean: AED 10

Gate fee Mixed: AED 20 Extemal offtake | Internal offtake

CDW diversion ('30) JSORFARZ il

Major construction sites

% of total waste volume processed by the CDW facility

Source: PSD, Roland Berger

v

Key success factors

Implement gate fee to self-sustainable
operation of the facility

Apply GPS and monitoring to ensure
constant flow of feed stock

Implement a policy requiring construction
projects to incorporate a minimum
recycled content, ensuring the reuse of
recycled aggregates

Engineered landfill

27



New MRF and RDF operations are set to commence in Q4 2026, with CDW
operations beginning in Q1 2026

Implementation roadmap - 2. Generate revenue from MSW and CDW recycling

Timeline ___

Q1 Q2 Q3 Q4
Mo.n etize and Monltor construction of new MRF & RDF
recycle ‘(~7 -8 months) o
MU n|C|pa| _ " ) '"'""""'"'"'"""""':'.'.'_'.'_'.'_'_'.'_'.'_'.'.'_'.'_'.'_'.'.'_'.'_'.'.'_'.'_'.'_Z X
Solid ‘w=m y E i .
Waste Float RFP & select Develop plant Select EPC Prepare hiring plan " Initiate MRF and RDF
©} JV partner engineering design contractor it ’ operation
2.2  Prerequisite: conducting waste |
Improve MRF i _____characterizationstudy |
performance
Develop Start MRF " Finalize MRF
E decommissioning relocation and relocation and
plan & hire contractor upgrading upgrading

2.3 [ ® @@ e _ —
' ! 'Monitor construction of

Develo
recyciing plan CDW plant (~6-7 months)
forclhwW = s & 2 NN & 00000 T
: Prepare hiring
Float RFP & select Develop plant Select EPC ‘plan _ Initiate CDW
g i engineering engineering contractor A g operations
company design

Source: Roland Berger 28



The strategy will focus on delivering a high service level for residents and
tourists while generating additional revenues for PSD
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o To deliver exceptional waste management services,
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7] promoting a sustainable environment for residents and tourists
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Monetize other streams through royalty fees (e.g. UCO)

or direct sales (e.g. Tires)

Source: Roland Berger



IHW will be processed at a treatment facility, wood and tires will be sold, and
used cooking oil will be sent to a treatment plant

Other waste streams overview

Collection ﬂ Recyding/treatment and disposal E’Z

&,

B <o

= ot Located in landfil o

i

IHW IHW transport
IHW treatment pIa nt [13k tpa] Engineered landfill
[ Initiated | @ % Located in landfill
= =
. w @—, +
d=9 ood waste 100% Shredder and baler

Expected capacity 5-10 tp PSD to trade Wood offtakers

Peece
Located in landfill UCO to &
be supplied to an exclusive 100%
treatment player UCO treatment plant

PSD will receive royalty fees outside of RAK

uco/uLodv)
+ other streams

Tires & & PPV OR ﬁ Wi
Vo o L4 P
. R3Y Tires received in PSD landfil] =) s 100% >

Maintain current operation v .
Engineered landfill Tire offtakers

IHW Agriculture (wood) uco/uLov Tires
Financials & model Financials & model Financials & model Financials & model

Revenue ('30) AED 30 m Revenue ('30) AED 1 m Revenue ('30) AED 0.17 m Revenue ('30) AED 0.2 m
W In-house Concession In-house

Potential partners Potential partners Potential partners Potential partners
(7€) @ veoua No partner needed blUE.gJ—.' ENVIRIGIL No partner needed

Given the small quantities and infrastructure needs, PSD should adopt a waste management licensing and royalty-sharing model to formalize the sector and generate revenue

1) Only consider UCO at current stage, ULO to be further explore as the UCO business ramp up

Source: PSD, Roland Berger



The initiatives for engaging in other waste streams are expected to begin in late
2025 and continue into 2026 and 2027

Implementation roadmap - 3. Participate in other waste streams to capture profitability

Timeline 2025 2026 2027
Q1 Q2 Q2
._______ e e ____e ________ ¢
I33 :!. THW T/ N- TR -
evelop - . S TR o : 3
treatment = oo L;& i A ; \
capabilities A@ﬁ = X iR 4
Select partner and Finalize feasibility Conduct facility Initiate industrial hazardous
sign JV agreement study engineering design of IHW facility waste operations
3,2 | —
Set-up y . N ‘
shredding B Ty
facility for % S
wood waste
Sign the offtake )@
= agreement for
) —= wood sales

3’3; e Enabler - ‘1 e |
onetize ! - o y g b
other streams & (;;\ L - =
through e - 73 é i J e _
royalty fees | i policy : e
‘ S Float RFP for waste Select partner & Enforce UCO to be
| Draft and finalize waste | treat t broject defi rt hi handled by Ii d
management policy & standard reatment projec efine partnership an y license
***************************************************** model transporters

Source: Roland Berger 31



The strategy will focus on delivering a high service level for residents and
tourists while generating additional revenues for PSD

To deliver exceptional waste management services,
promoting a sustainable environment for residents and tourists

VISION

STRATEGIC PILLARS

Enablers Organization & governance Regulations & standards Data management Financial transparency

Source: Roland Berger



WMA can be structured by the waste value chain and streams, with each sub-
department/BU maintaining its own WM and financial reports for accountability

Overview of Waste Management Agency organizational structure — [Current state]

RAK Public Service Department

WM executive director office

[
Pre-collection/ collection Treatment and disposal

. . MRF
Commercial collection
MHW
Residential collection Landfil

Finance HR Inspection Regulation Licensing & NoC. Awareness IT, etc.

Shared service at PSD level

Source: Roland Berger



The revised structure introduces two new business units and strengthen the
existing treatment unit

Overview of Waste Management Agency organizational structure — [Proposed state]

RAK Public Service Department

WM executive director office
|

.................................................................... Feeveeveeesessessessessesseessessessensessseseeseensensenseaseanseaseaseassassesseaseaeaseaseessessesseaseaseaseessesseaseaseessesesiesiedhesseestestessessesteeeensesteatenteereertetentensaesaeraensansans
:
. .
. .
:

Business development and

Pre-collection/ collection Treatment and disposal Licensing and Business intelligence
awareness
_ _ MSW Licensing & NoC. Project development
Commercial collection
HW
Business intelligence Awareness
Landfill
Residential collection
CDW
Shared service
Finance HR Inspection Regulation IT, etc.

Shared service at PSD level Now or modified departments

Source: Roland Berger



The revised structure introduces two new business units and strengthen the

existing treatment unit

Overview of Waste Management Agency organizational structure — [Proposed state]

RAK Public Service Department

WM executive director office
[

PO OSSP P PP PP TR POOD e e eeeeeeueseereeensesreeeasessesrasasresnaseeressaresserrarsessereasesserearesseteasessernasessernaeses beereerenerrerenerrereneererraeeserraneeseenas .
. . . Licensing and Business Business development and
Pre-collection/ collection Treatment and disposal ! 9 . P
intelligence awareness
_ _ MSW Licensing & NoC. Project development
Commercial collection
HW
Business intelligence Awareness
Landfill
: Residential collection
: CDW
Shared service
Finance HR Inspection Regulation IT, etc. :

Shared service at PSD level Now or modified departments

Source: Roland Berger

Key benefit

@ Clear accountability

High specialization

&g Improved financial
® transparency

Cost synergies from
@ shared services




PSD should develop standalone P&L, balance sheet, and cash flow statements
for each business line to track financial performance independently

Proposed financial reporting structure

Current state:
Lack of segregation in financial reporting

A

¢ Financial reports are consolidated without standalone P&L, balance sheets,
or cash flow statements for individual business lines (e.g., MRF, CDW,
collection)

o Limited visibility into the financial performance of each business line,
hindering decision-making and profitability analysis.

Source: Roland Berger

Implement
business line-specific financial reporting

RDF CDW MRF MHW

¢ Develop standalone P&L, balance sheet, and cash flow statements for
each business line to track financial performance independently

e Standardize reporting processes across all business lines to ensure
consistency and comparability
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To support the strategy, an awareness program should be directed at four
key segments

Awareness overview

AWARENESS OBJECTIVE

EXAMPLE OF KPIS

Residents

Inform and encourage residents
to adopt sustainable behaviors
and sorting practices

* % of target audience reached

e # tons of recyclable collected per
community

e # tons of food waste donated

q
g\

Hotels

Train hotels on the sorting
system and food planning to
promote source separation and
reduce food waste

e # tons of organic waste treated
onsite

¢ % reduction in food waste from
hotels

Students

Instills knowledge about
environmental challenges and
sustainable practices from a
young age

o # of workshop /curriculum delivered

* % participation rate of schools

e Student and parent awareness &
behavior change

Construction

Raise awareness about the
importance and mandatory
compliance of on-site sorting at
construction sites

* % of clean CDW received

e # of site visit conducted

¢ % of construction site compliant
with sorting at source



Non-exhaustive and illustrative

An e-manifest and centralized platform can assist PSD in monitoring RAK's
waste flow while providing valuable insights through data analysis

Overview of E-manifest system and centralized data management platform

FOCUSED WASTE VALUE CHAIN DATA COLLECTION CENTRALIZED DATA MGMT. PLATFORM
WASTE STREAM
Pre-collection Recycling/ Disposal
treatment P WM dashboard

¢ Collection rate

”” 0 ¢ Waste generation
* Illegal dumping

MSW Bin location and RFID # tons of Weight bridge - ;i_IIIII_III

collection waste received
; = s ) condition q
LA = L

" L

Vehicle tracking
¢ Vehicle location

e Illegal dumping
monitoring

e Route optimization

# tons of Online reporting °
waste J
processed b —— %,Tﬁ Single source of truth
HW : :
(MHW / — # tons of Weight sensor Geo vehicle GPS sensor 4 tons of inine reporting @ Iel:lsapbelgﬂ‘]oenn’? nd enforcement
IHW) 5'.7 A waste ’ Iocat_ion_and output sold _—. : . .
=L/t transported monitoring St Q Insight generation across streams
‘" and value chain

PSD will fund the platform development and hardware for its fleet, while CDW generators will be responsible for hardware upgrades, including GPS installation

Source: Roland Berger



To support strategy implementation and success, we prioritized and recommended
developing 8 policies and 1 comprehensive standard document

Suggested waste management policies and standards

Priority policies and standards to be launched to support the strategy execution

Key objectives RECOMMENDED PRIORITY POLICIES TECHNICAL WASTE MANAGEMENT STANDARDS
0 Waste reduction

@ Products and materials ban/tax

o ) RAS AL KHAIMAH WASTE
Secure off take market Al Waste fee on commercial segment MANAGEMENT GUIDELINE
- Section 1 MSW
e Ensure waste flow control § Sorting at the source et orouse
. Source segregation, bin systems, and waste streams
Current state Minimum recycled content . Waste and recycling storage systems and requirements
. Waste collection requirement
Absence of a waste Extended producer responsibility (EPR) > _
management policy outlining Being developed at federal level (80911 8 _
Comp“ance requirements ) ) ) o . Scope and target audience
Fines for non-compliance/illegal activities . Requirements for Obtaining NOCs
. Material dlassification
e Waste producers and source segregation
guidelines exist to guide %l WM license/permit/NoC requirement ' P greg

external stakeholders . Collection and transport

. Treatment
E-manifest (waste management digital system) . Inspection and fines @

Source: Roland Berger



Enablers will be implemented over 2 years, prioritizing organizational
structures and regulations, with others dependent on operational initiatives

Implementation roadmap - Enablers

Timeline ___

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
4.1 —_— . )
n
Org. & gov. 'w ‘ ﬁ
AA Establish project development, 77777777777777777777 L PIan hlrlngfor MRF/RDF 77777
’ awareness, sub-departments Plan h'rmgforCDmejeCt __project
n e Y &
Regulations & | = _,j —
st ndard& - Draft RAK WM poliey ;
g standard/guideline Finalize draft of RAK WM policy Policy rollout
4.3 ¢ : - ___ - :
Data mgmt. =W T 'M'.".“' 2- ‘
(—_| - B et o [l € " Finalize intearation wi ho N
e G P R . . . Finalize integration wit
Finalize fleet/bin monitoring system Develop integration plan with ; - L .
E§~o MRF/RDF, CDW and MHW _newly built facilities -

4.4 =

Awareness

‘q.

.  ®
chon implementd
Financial . mplement department-

RDF MHW

specific P&L reportin
transpa- ~sP porting

rency

W MRF
o=

40



With the implementation of new strategy, PSD will be able to reach revenues of
~AED 120 m with the EBITDA margin of 34% in 2030

Revenue evolution — PSD WM department

EBITDA

122

78

W RDF 65 “

W cow

B MRF -
new line

74
B Other waste 67 68 70 72
streams

Baseline
revenues

2025 2026 2027 2028 2029 2030

Source: Roland Berger



Compared to the 2030 baseline, EBITDA is expected to increase by AED ~20 m
reaching ~AED 40 m

EBITDA evolution — PSD WM department

+19
5
9
5
EBITDA 2025 Baseline MRF/RDF CDW Other waste streams EBITDA 2030

EBITDA 2030

Source: Roland Berger



The strategy will require a cumulative investment of ~AED 286 m to be deployed
over the next years

Overview of investment required

A H Investment in facility civi
- y civils works, RDF
é ?I:BUFS)E derived fuel AED 20 m AED 10 m¥ 2025 required equipment purchase and
vehicles

.u.A\— Constr_us:tion and Investment in CDW fixed facility civils

J_ |  Demolition Waste AED 33 m AED 33 m 2025 woc:ks, r:_eclquired equipment purchase

(CDW) anda venicles
iS @ Materials ReCOVGI'y AED 64 m AED 32 m]_) 2025 Investment in civils WOI’kS, MRF
— Facility (M RF) equipment, and vehicles
1 [
Q

g)“lrb(z AED 38 m (capping) Investment in civils works of current

- d Landfill AED S5 (new AED 55 m (new 2025 landfill capping and new landfill
| P8 4 landfill) development
Q Q? oth te st Investment in wood shredding

) er waste streams 1 equipment, co-investment in IHW
ﬂg‘ﬂ (Wood and IHW) AED 46 m AED 23 m" 2026 facility civil work, and required
) eTe0s equipment
Q g g D) AED 65 m (2025) 2025 Investment in new collection/service
2 i vehicles, bins, and extra bins serving 2-

pim  Binandfleets AEDIOM(029) 2028 binsystem

. Project investment

PSD required investment

1) CAPEX injection needed as 50% shareholder of the JV

CAPEX injection year

Total: AED 351 m

AED 286 m









The following slide highlights key questions raised during
the last SteerCo meeting

Key questions raised during the last steerco (16/01/2025)

What are the options available for managing
landscaping/green waste?

What are the savings realized from diverting waste
from landfill?

° What are the market dynamics for compost in the
UAE?

Source: Roland Berger



0 What are the options available for managing landscaping/green waste?

Green/Landscape waste shredding/drying and sales is the ideal solution due to

its simplicity, market availability, and cost-effectiveness

Technical & operational
complexity

Off-Take market availability &
feasibility

Cost consideration

Source: Roland Berger

Green/Landscape & manure waste management options

Option 1: Shredding/drying
& sales

Shred and dry green waste
and sell them to potential off
takers

€9 Requires only basic
shredding/drying equipment
with simple operations

(€ Established off-takers for
biomass (e.g. cement plants)

@ Low CAPEX and OPEX

Option 2: Composting Optlo:i;l;sAt?:: robic Option 5: Pyrolysis

Transformm green waste
and manure waste into
compost

I Requires more technical know
and operational expertise

I Might face challenges in
securing sales of compost due
to limited applications in RAK

I Mid to high investment
needed

Transformm green waste
and manure waste into
biogas and compost

Requires advanced
technology and skilled
operators

Might face challenges in
securing sales of electricity
due to higher prices

High set-up cost

Process waste to convert it
to biochar or charcoal

I Requires assessment of
waste to ensure it can
produce market-acceptable
charcoal/biochar

I Final product may be priced
higher compared to other
brands due to the limited
economy of scale

I Mid to high investment
needed
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e What are the savings realized from diverting waste from landfill?

Diverting waste from landfill could result in savings of up to ~AED 30-40 m by
2030 and an extended landfill lifespan

Overview of landfill diversion cost saving

Estimated landfill diversion [ volume k tons] and cost-saving
[ AED mn p.a.]

oy

takeaway i &

e By 2030, the implementation
of RAK waste management
strategy is projected to divert
~ 800,000 tons of waste
from the RAK landfill,
achieving a diversion rate of
50%

e Estimated OPEX per ton for
landfill is ~ AED 40 - 50

e With the landfill diversion,
the annual operating costs

are expected to decrease by
~ AED 30-40 mn

¢ As a result, the lifespan of
the new landfill will be

30 - 40

extended
CDW MRF - Other Baseline  Landfill Cost saving
new line waste diversion
streams

Source: Roland Berger 48



e What are the market dynamics for compost in the UAE?

Local compost production in the UAE is limited, and the market demand
potential in Ras Al Khaimah is relatively low

Composting (fertilizer) supply and demand analysis

UAE composting facility [selected] UAE fertilizer demand and supply
Fertilizer consumption [% of fertilizer production] Key market drivers

harjah icipali
Sharjah municipality 100 - 92%

composting plant .
: 4 60,000 80 - £ Ll
r=s. - — ooy ~ A 3 e S R A
e 2018 8 Potential buyer but small  Potential use case but Limited use in RAK and
iR, ‘ 60 - consumption capability limited consumption UAE due to only 0.7%
. (RAK: ~2-4 t p.a.) capability arable land
Both 40 1
facilities Sn T g SRS o P
are 20 - —& COMPOSTIC
struggling ! 2% 3 :
to secure 04— =" UAE @ uaaomosnguaes, | Sdesthecae sl
including Bee'ah, which serves the
compost 2010 2020 2022 Northern Emirates
offtake
T2y " Small Implications for RAK
adweer composting matier » UAE utilizes only about 2% of its produced fertilizer, falling below the global average, 98% of produced fertilizer is
plant producers

exported to other countries

« Initial estimates indicate low compost demand in RAK, combined with competition from several players,
potentially undermining the justification for a composting plant

- A comprehensive assessment of offtake potential is necessary to evaluate the viability of facility establishment

L& 20,000
N/A

- . o .
"‘Capaaty [tons/ year] Year operational

Source: World Bank, Roland Berger 49






The strategy will focus on delivering exceptional waste management services,
promoting a sustainable environment for residents and tourists

c . . . .

(= To deliver exceptional waste management services, promoting

{7 a sustainable environment for residents and tourists

>

w . b i : 1 o ::{' ——

v = B 3 3 t';,|‘ T &8

E CL > N = d ’-‘; }l‘ ‘7‘\ L= iu- y == j

a 1. Make city clean & reduce waste 2. Generate revenue from MSW and 3. Participate in other waste

LS generation of MSW and CDW CDW recycling streams to capture profitability

o

() . . Develop industrial hazardous waste treatment

TU' @ Enhance the (pre)-collection service level @ Improve MRF performance @ capabilities

g @ Explore opportunities for waste reduction @ Monetize and recycle Municipal Solid Waste @ Set-up shredding facility to shred and sell wood waste

. . Develop recycling plan for Construction Demolition Monetize other streams through royalty fees (e.g.

@ Assess opportunities for landfill management @ e @ UCO) or direct sales (e.g. Tires)
Enablers l Organization & governance I l Regulations & standards I l Awareness I l Data management I l Financial transparency I

Total revenues of AED 120-130 mn B=®r ‘ EBITDA margin of 30-35% /(‘@,}/ ‘ 30-35% MSW landfill diversion rate ﬁ ‘ 60-70% CDW landfill diversion rate g i

Source: Roland Berger 51



B.2.1 Make city clean &
reduce waste generation of
MSW and CDW 4

A



B.2.1.1 Enhance the (pre)-
collection service level



In order to upgrade its (pre)-collection capability PSD will focus on 3 major

focus areas

Pre-collection focus areas

Q

Install new bins across
the emirate to promote
proper source sorting
and boost recycling
rates

Source: Roland Berger

©

Invest in a new fleet
and upgraded
technology to enhance
timely waste collection
and reduce bin overflow

O

Deploy RVMs/collection
center to maximize
revenues from
recyclables
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A 2-bin system aligns with RAK's waste strategy, while a 3-bin system can be
targeted at hotels to effectively reduce food waste

Bin system comparison

Infrastructure alignment

B onssen  J

! Low recovery rates, reducing
MRF potential and
recyclables sales

Off-Take market
availability

! No separation, fewer
recyclables sold

Cost consideration

Lowest cost, simple collection

Awareness

Source: Roland Berger

Minimal awareness needed

2-bin system

o O

Aligned with MRF/RDF
infrastructure

Market available for recyclables
and RDF

Moderate cost, manageable
collection frequency

Requires moderate awareness,
achievable

ﬁ 3-bin system ﬂ
nEe
I Requires the set-up of

composting plants — but be
deployed in hotels

! Limited market for compost in
RAK — but hotels can dispose
organics in on site digetors

! High cost due to daily collection
of organics

! Requires extensive awareness
campaigns

/

For hotels
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A two-bin system is recommended for private villas/communities to segregate
recyclables and improve recycling rate

Sorting at source — villas/communities

System design and specs Q Key consideration

Bins deployed in communities and placed Bin taken out on collection day at the specified
insidel) properties collection time and returned after collection

e PSD will oversee the
procurement and
deployment of bins

Collection frequency
= e PSD will establish waste

. 3-4 times . "
per week collection contracts with
77777777777777777777777 master developers and
e, Minimum charge them for the
.ﬁ. weekly services provided
e A structured collection
i i ] schedule will be
Standardized color Standardized color codes of bins and bags Labels and educational instructions

implemented, requiring
residents to place bins

codes of bins and
bags

@m

1

(o] ch bi . .
.: i ﬁ & sh:c:i;m%tm’ outside for collection and
e material
- b a o vPe return them afterward
' RFID tags on bins to enable data
YAy I collection

General  Regyclables 60 L bin 120 L bin 240 L bin

1) In case of capacity constraint inside the property, bins can potentially be placed outside as well

Source: Roland Berger
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A two-stream waste chuting system, supported by digital technology, will be
incorporated into new high-rise buildings to enhance recycling rates

Sorting at source — high rise buildings

System design and specs

Digital technology to track the
compliance
Chute access rooms monitored

to capture illegal access, wrong
placement of bags and

— < contamination

Instructions on chute access door or in
chute room

TSR
[T ELE]

Eli ]

=
e

Types of bins beneath chutes

l 720 L or 940 L bin

Source: Roland Berger

_

y

2

|

Single inlet with button to select
waste type

Can alternatively be a
chute with 2 inlets for
the 2 different waste
streams

Standardized color codes of
bins and bags

- Based on demand
of the building

|
| »
10

Minimum weekly

4]
il
1

Xed

()
()
()
(0)

Key consideration

e PSD will collaborate with
RAK Municipality to
incorporate a two-stream
waste chuting system into
the building code,
ensuring developers
implement this system in
new high-rise buildings

e CCTV camara can be
implemented to ensure
the residents compliance

¢ Collection contract will be
signed with building
management with tailored
collection schedule
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A two-bin system combined with awareness initiatives to promote waste
segregation and educate the public on recycling

Sorting at source — public spaces

System design and specs Q Key consideration

e Implement a two-bin
Unified color codes Underground bin!) Data Tracking System to emphasize the
importance of recycling in
the public spaces
Data tracking of waste

generation is done on e Consider fill-level SENSors,
:_OC?ttizn baf_isrg_vl?'tiht compaction, underground
S ; imited applicability to .

lx‘gJ Underground bins to maintain trace back to individuals b ot and awa'reness-'

_I ' . the city's cleanliness and focused nUdglng dGSIg ns
Fill-level sensors or compaction”  aesthetic appeal to ensure publ ic
compliance, raise
awareness, and maintain
the city's cleanliness

Smart technology
integration
=

A

l

Compliance

[=] ater =]
% 1 On each bin, showing
L LA?% material types

Primary solution is awareness, clear

A "waste nudge" uses subtle
interventions to encourage
sustainable waste behaviors without
N ELEECE

messaging, and bin lid design

1) Optional

Source: Roland Berger
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A three-bin system associating with compactor and composter is ideal for hotels
in RAK to enhance recycling efforts and reduce organic waste

Sorting at source — hotels

System design and specs @3) Key consideration
‘INa?:e ztoragilrfcl,oms . Yori Standardized color codes of bins Collection frequency ¢ Given the h|gh volume of
nside (ground floor or basement) or in a d ba .
closed rgom next to the building an g Directly treated on site by waste digestors food WaSte, a three-bin
Y & [ >3 o system will be
‘& Minimum weekly . -
= T — implemented to facilitate
% o iﬁ‘ Based on demand of the hotel recyc" ng and reduce

organic waste
Stainless steel skip for general waste and 1,100-4,500 L bin for recyclables, and smaller . .
plastic bin for organic waste ° Organlc waste will be

treated onsite using
i\ On each bin,
showing material
J types

Organics Recyclables General waste

&

5-17 m3 skip

decentralized composting
or digesting machines,
rather than being
collected

|

120-240 L bin 1,100 —

4,500 L bin

Waste composter/ digestor Waste Compactor : :

On-site compogt:f or digsgar to directly process Genenal waste':md ° PSD WI” rent OUt bl ns

organic waste collected from organic bins lable bi b i iri
b while requiring ho_tels to
wasts compactor i pu rchase waste digestor
. machines

© "0 o o

Source: Roland Berger 59



The plan to upgrade the fleet includes buying 129 vehicles, totaling ~40-45 m
AED

Fleet purchase plan — WM agency [# of new vehicles to be bought in 2024]

Vehicle type Vehicles [#] Status Expected delivery
Collection fleet Rear Loader HV 20 Under purchase Del?very w?th?n 6 months
Hook Loader (RORO) HV 13 Under purchase Delivery within 6 months
Rear Loader LV 10 Already Received -
Golf Car - Mini Tipper With Bin Lifter 9 Postponed to 2025 -
TMC - Truck HV 6 Under purchase Delivery within 6 months
Drawbar 6 Under purchase Delivery within 6 months
Skip Loader - Double Skip 5 (4 double 1 single) Under purchase Delivery within 6 months
3 Ton Pickup Tipper Body S/C 4 Under purchase Delivery within 6 months
Ground cleaning & 3 Ton Pickup Cargo Body D/.C 1 Under purchase Del?very within 6 months
sweeping fleet Sweeper Manual - Walk Behind 21 Under purchase Delivery within 6 months
Vacuum Cleaner - Pedestal 10 Postponed to 2025 -
Sweeper Truck - Mechanical Under purchase Delivery within 6 months

Skid Steer Loader Already received -

Streat Washer Postponed to 2025 -

Vacuum Cleaner - Manual

Postponed to 2025 -

Backhoe Loader Wheeled Already received -

Transfer station fleet

N D O~ DN WL

Waste Trailer With Compactor - (70cbm) Under purchase Delivery within 6 months
~10% of budget Tractor heads for waste trailers compactors Under purchase Delivery within 6 months
3 Ton Pickup Cargo Body S/C Under purchase Delivery within 6 months

Total cost ~3 40-45 m AED Total vehicles 129



Dubai Technologies will support PSD with upgrading its fleet on both Hardware
and Software

Fleet GPS upgrade

Technology é{-}E

provider

| o | Software upgrades raoNbog
* Bxléa' Tec_I;noIofgles s the leading A unified waste * Route optimization and dispatch 99eme
h PrOVlt e;_o Sm:';tl ¢ management platform planning for efficient operations
re:n:ipcr)'r ation and riee with subscription « Improved collection cycles
solutions o costing 600 k AED per using data-driven insights
e They have strong expertise in year

¢ Real-time monitoring for

tracking, monitoring, and : _
dynamic resource allocation

optimizing fleet operations

e PSD has awarded a contract to
dubai technologies to help them
both with software as well as
hardware upgrades for it's
collection fleet

Hardware upgrades
e RFID for bins

e Weight sensors in trucks

e GPS tracker on vehicles

RFIDbin tag

Lo gdgitiill oo
A DUBAI TECHNOLOGIES

Source: PSD, Desk research, Roland Berger
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Waste collection centers could act as official points to incentivize residents and
scavengers to hand in valuable waste, enhancing recyclable recovery rate

Collection center outline

Ll
v

ASA
— & . ©
O Recyclable 7\ @ Sorting © Rebate O Processing © Waste
drop-off area ) & weighing ) calculation ) & storage ) processing/sale )
Residents and businesses  Items are sorted based on e Rebate is calculated e Collected waste items » Recovered materials are
arrive at the center with type (e.g., plastics, based on the weight and are processed for further processed and prepared
specific waste items metals, wood), each type of the waste item, recycling or reuse for sale or onward
(plastics, wood, category of waste is following predefined e Ttems are stored in distribution
electronics, etc.). weighed to determine the rates designated areas until e Revenue generated
quantity e The user receives a they are transported or helps sustain the
rebate (monetary processed operations of the center

reward or discount
voucher) based on the
drop-off

@ Establishing well-designed collection centers significantly boosts recycling rates by formalizing waste drop-off,

incentivizing participation, and ensuring efficient sorting and processing of valuable materials

Source: Roland Berger



Waste collection centers could act as official points to incentivize residents and
scavengers to hand in valuable waste, enhancing recyclable recovery rate

Collection center schematic

Recyclable drop-off > Sorting & weighing > Rebate calculation Processing & storage> Sale >

@5

3 :
o — ]
| B \ _a

Traders

o

Waste processing (e.g.,

- compaction) °
&

o

—>

BN Recyclers

@ B BN Others

Other waste
generators/
collectors

Calculation Storage

E. Rebate payment

Source: Roland Berger



In addition, PSD could initiate a trial for RVMs to which population can dispose
plastic containers and aluminum cans and get rewarded for that

Reverse Vending Machines (RVM's) specification and collection process

RVM'’s benefits List of features
Ql : : . Capacity
{45 Encouraging recyding |ZZB Recyclables: 400L (~500 bottles)

W Non-Recyclables: 110L

l@ Waste reduction
§'_> Data-driven Insights
S

(e.g. recycling trends)

Accepted Materials
Plastic bottles
Aluminum cans

How it works

Public disposes RVM scans items Public scans Points added to PSD Public redeems "
items into the RVM  52% .\ QR code — rewards application vouchers
— ))) ‘o' in the application cn
o M o

Iy
© 2

Source: Roland Berger



The RVM operating model focuses on engaging users and unlocking multiple
revenue streams, leading to a profitable business; high footfall locations are key

Target operating model for PSD RVMs trial roll-out

4 N R4 N ) )
Secure Q.9 | |Purchase Secure /A& | |Ensure @2@| |Promote S Leverage
high footfall &®@| |suitable on-RVM T®¥® | recycling app offe | |awareness w\uFy| | collection 1 3& T
. 9 . 22222 . . = . | s il
locations RVMs advertisement with appealing campaigns —— capabilities
partners rewards
Increasing Optimizing costs of Increasing Increasing Engaging the Reducing
engagement and depreciation and engagement and engagement and population in operational costs by
unlocking maintenance and unlocking collection rates by recycling and integrating RVMs in
advertising revenue ensuring advertising revenue partnering with increasing collection PSD collections
technological needs popular brands rates of RVMs
for DRS
e S| | S s
ik K=
e @) &
- 2N 2N o\l AN AN /

1) Potential companies for partnerships
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By deploying RVMs, PSD can generate additional revenue through the sale of
recyclables and RVM advertising, while promoting recycling awareness

Overview of RVM vendors and business model

&4 CYCLED
.NKDEERA Renle

The future of waste is digital

Integrated RVM
operators

~N
J

JW INTELLIGENT EQUIPMENT
L \‘, Top Quality&Top Service L_' PT_ M H BECT

\_ J
4 )
5 O DN OrvM ﬁ

.; - iebold Nixdorf |ﬂ

° TAP@ (D K TOMRA
Q.

.E’ Reverse vending® ecoplotform

3 oot .

: @envipco 0
> 3'0 CQUX K KAN:M'_M:KE
[='4 TEXHONONMU SANSMACKER

Source: Desk research, Roland Berger

Target collecting
material

L

Plastic bottles Cans

Profitability levers

a Collected volumes
LA Q

per material Material price

- Sale of recyclables
_'

@
s
ks

Advertising on RVMs %&° RVMs (@ dvertising price per

RVM

[]
-
(=
S
[}
o

Procurement of RVMs 3 Number of RVMs @ Leasing or buying

0 cost per RVMs
() )

E’ D&A ‘%\" App development €)  App operation
4 . ;

g Maintenance of RVMs\,  Number of RVWMs e

SG&A

Additional sales, general, and administrative
cost

- Profit

Reward scheme

To attract users and promote recycling, PSD can collaborate
with local retailers to develop reward programs,
allowing users to redeem prizes

O U9 @max

noon =] (m B g g JI 5
YT n Carrefour
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In order to further boost recycling, we propose the piloting of collection centers
and RVMs starting in high-density areas

Collection of recyclables

RAK sector and population concentration 'Q’ In high population concentration areas of sector 3 and 6, to
5 improve recycling and generate revenue, we can pilot:

Collection center Reverse vending machine

T ™.

Convenient

<50 5000 | 100-500 [ 500-1,000 M 1,000-2,500 M 2,500-5000 M >5000 @, Deepdiveon expected # of RVM

N next slide

~ 500-600 k

required CAPEX for RVM

Source: Roland Berger



RVMs and collection centers should be strategically placed in high-traffic areas
such as malls, popular public spaces, and hospitals to maximize participation

Potential location for RVM and collection center

One of the main
shopping malls in RAK,
with large food court, retail
stores, and entertainment

- options

x1 =H x1

RAK mall

Eid Prayer Public space dose to RAK

Grove Village

Shopping mall dlose to
RAK hotel and sports clubs
with popular restaurants
and cafes

A discount supermarket in
the northern part of
RAK, serving the
surrounding residential

. area

x1 ﬂm

Al Khaleej
Market

Ground Municipalities and gov.
_ departments

Flamingo Most visited beach in RAK

Beach with potential to collect

_bottles and prevent
2 littering

Elx

Q

One of the most popular
beaches in RAK,
conveniently located near
the National Museum

B ox

Gas Deploy RVM in

| station 10 most

| visited gas
stations
X0 |

Main refined shopping mall
to cover Mina Arab and
Al Hamra areas

x1 7 x1

My City Center Shopping mall in Al Dhait

Al Dhait

residential area with
hypermarket like Carrefour

‘Source: Desk research, Roland Berger

RVM ﬂ Collection center Shopping malls/market

Public spaces

Hospital

One of major and most
visited park in RAK with
green spaces, playgrounds

Saqr Park

Shopping mall located at
RAK city center with
hypermarket and high
street stores

S0 xt

Main and biggest
hospital in RAK with high
potential of collecting
bottles

S oxa

Al Naeem City
Center

& other facilities

x1 ﬂm

Shopping mall close to
residential areas with
hypermarket like

Carrefour

x1 =H x1

Note: Collection center to be deployed outsides of proposed location to create synergy and cover all surrounding area
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B.2.1.2. Explore opportunities
for waste reduction



The waste reduction approach involves three steps: identifying target waste,
defining reduction measures, and measuring impact

Approach for waste reduction

< : ! Identify major waste source ( : ! Define waste reduction measures

We explore waste reduction measures from 2 main perspectives

_ and tailor the strategy to suit the target audience

We assess and define waste gy 9

generation sources in RAK Waste reduction via Policy and
based on waste composition to technology awareness

identify ta rget audiences Implement proper technology to enable Leverage policies and campaigns to
waste reduction effort influence and enforce behavior change

< : ! Track and monitor progress

We establish measurable and achievable KPIs KPIs Strategic target

and targets to track progress and evaluate Milestones and metrics to measure Emirates level target to track the
waste reduction efforts initiative level progress regional waste reduction efforts

Source: Roland Berger



MSW and CDW make up 80% of the waste composition, making them a top
priority for reduction efforts

Major waste generation source in RAK

Waste generation sources in RAK [%]  Waste composition [%)] Key 2@.
takeaways INY <

1S
-

ya /N
Elnl e CDW and MSW are the primary

MSW Residential types of waste generated in RAK,
[17%] accounting for 80% of total waste
» Most of the waste in RAK comes from
construction sites, residents, and

—— c:%ercial commercial entities (incl. hotels,
[3%] _ retail shops, etc.), with anticipated
Commercial growth from hotels
waste e Within MSW, organic waste and
generation is plastic waste are the largest
: expected to contributors, making up ~ 35% of
co?ztsr;c;'o" grow with the the total composition
(o]
Sﬁgetg)upr?;ﬁqnt of e The main targets of the waste
; industry reduction strategy are hotels and
}2}1 the general public, focusing on
Others reducing high waste volumes with
2% relative ease, while construction

[22%] ;
sites are a secondary target

Others M Textiles M Bulky & wood Metals ™ Glass M Paper M Plastic ™ Organic

Source: Roland Berger 73



On the technology front, establishing decentralized waste digestor at the source
can support food waste volume reduction & promote sustainable practice

Plan for food waste reduction

Target segments Target plan
Focus of next slide

Hotels
Equip hotels with

o 1 2 Phase 1:
1~
"md]n!l"é-% Pilot instal-

waste digestors to reduce food lations in
waste at point of generation select

communities
and hotels

Phase 2:

Scale up
based on
success
metrics, feed-
back, and
capacity
building

Key benefits

$9¢
-~

@2

&

Reduce food waste
sent to landfill and
waste manage-
ment cost

Lower greenhouse
gas emissions

Improve circularity
by reusing compost in
green areas

Required enablers

Organic waste bins to
facilitate sorting at source

Community and staff
training

Incentives for participation
(e.g. machine/maintenance
subsidy)

Monitoring and data
tracking

Objective »

Source: Roland Berger

Reduce food waste volume and promote sustainable practices in Ras Al Khaimah by establishing decentralized waste

reduction at the source
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Two types of decentralized organic waste treatment machines can be deployed

on-site to reduce landfill waste and lower waste management costs

Organic waste treatment technology overview

Technology

Target audience

Cost and providers

Decentralized composting

Source: Desk research, Roland Berger

e A compact, localized system
designed to handle organic
waste on-site at its source

e Converts organic waste into
compost through controlled
aeration, mixing, and
temperature regulation

¢ An on-site aerobic food waste
digester that uses
microorganisms to break
down food waste into liquid
effluent for discharge

e The resulting effluent can be
further processed at WWTP

o

Iﬁl Hotel

%’ﬁ\ Community

l * Restaurant

;L.‘L Retail shop

e

% Okl
(:' Qm NS
WK o=

AED 100- 150 k

ﬂ Hotel

gﬁ\l Community
l—* Restaurant

;L.‘L Retail shop

NmiN|

ORCA IR

R
(( 2
power knot
5
AED 100- 120 k



On-site composting/digestion machines can support hotel food waste reduction,
with PSD ensuring compliance and mandating installation for large generators

Hotel onsite organic waste treatment project analysis

2023 RAK hotel statistics

*
52 hotels

il

1.2 m tourist
receivedy

4.3 m guest
nights?)

7O

1) December number not available, estimated as the average of the Jan - Nov

Source: RAK statics, PSD, Roland Berger

Estimated and expected food Capacity required

waste generation [k tons p.a.] [k tons p.a.]

On-site composting

and digestion

machines typically

achieve an 85%
organic waste

conversion rate on

average

Estimated

Envisioned
generation generation

Gap

1.8-2.4

Required
capacity

Key 3@5

takeaways g B

1S

e On-site composting/digestion
machines effectively reduce
organic waste generated at hotels

e A treatment capacity of 1.8-2.4 k
tons is needed to achieve a 30-50%
reduction in hotel food waste

¢ PSD must ensure compliance of
hotels with existing composting
machines through regular field
inspections

e For hotels with no composters,
regulatory measures are needed to
mandate the installation of
composting/digestion machines

e A future community composting
project can be launched if the hotel
pilot project is successful



PSD could initiate the roll-out of on-site composting/ digestion machines at the

following five- and four-star hotels in RAK

Hotel target list for on-site composting/ digestion machines

Iniative description

e For the roll-out of the on-site

composting/ digestion FIVE star hotels

machines PSD should target DoubleTree by Hilton Marjan
high-end hotels in RAK, due Island Resort

to their size and willingness Marjan Island Resort & Spa
to invest in sustainable

iniatives

) Rixos Bab Al Bahr Resort
e Hotels will purchase and

Hilton Ras Al Khaimah Resort
& Spa

Ritz Carlton RAK, Al Hamra
Beach

Intercontinental Resort Mina
Al Arab

Ritz Carlton RAK, Al Wadi
Desert

~

install on-site food
digestor machines FOUR star hotels

* PSD will provide technical
guidelines, and work to
ensure proper enforcement
across hotel chains

Al Hamra Residence by
Deutsche Hospitality

Hilton Garden Inn

Bin Majid Beach Hotel

Mangrove Hotel

Hampton by Hilton Marjan
Island

Ras Al Khaimah Hotel

J
X

J

Source: Desk research, Roland Berger
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Digester/composter initiative can be piloted in large 4-5 star hotels during
Q1/Q2 2026 and later expanded to medium-sized hotels

Digester/composter initiative enforcement plan

— RAK hotel location and size

SCHE HOSPITALITY

ACACIA'HOTEL
DOUBLE TREE BY HILTON MARJA D RESORT
RIXOS BAB AL BAHR RESORT

Source: Roland Berger

2025

=4

-Q
Regulatory
framework

and
guidelines

outlining the

requirements for
installing

digesters and
composters

Incentive
mechanisms
to encourage the

participation
(e.g., Green Hotel

Certificate,
financial
incentive, Tax
reduction)

2026
0 0 0 0
T —- - - - -- ----------
I - - - -
1 Initial rollout Expand installation
I
: Collaborate with luxury Expand efforts to medium size
hotels (4-5 stars) with the hotels (3-4 stars) to complete
«» highest key counts to install initiative
Y digesters or composters e Collaborate and educate hotel
'S Plan and rollout initiative
4+ e Identify suitable suppliers
o ol N
S 0 @ HHilton D
> ST o BUMAID GardenInm 0w,
Monitoring the o .
performance of the gqfoi?l'ii?aré?\?ethe A
initiative's pilot phase

Conducting ongoing awareness and training sessions to support
the installation and operation of machines in hotels
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The prioritized policies will support the achievement of Ras Al Khaimah's waste
management strategic objectives

Waste reduction policies

Strategic objec. Prioritized policy Description Proposed parameter variation for RAK
) Introduce a band or tax on products and materials ¢ Extend current single use plastic bag ban to other single-used plastic products
Products and materials that can not be recycled or harmful to the
ban/tax environment (e.g., plastic bags)
I f ial t tors based ¢ Implement a multi-component fee structure
Waste fet_a on owgﬁzeanig&nt gcf)n&g&t:lge;v:;tzgigeégcgﬁragze e Apply a fee on waste volume generated from commercial entities
commercial waste reduction

Reduce waste

e Apply a multi-bin system

generation . Set up clear sorting at the source (e.g., 3-bin « Sort 2-3 waste streams based on area characteristics
ol 71, Sorting at the source system) to maximize recovery of materials
sent to
landfill Defi latively low mini led content rate (10-15%)
. . Mandate a minimum blend ratio of recycled materials ~ ® Y€line a relatively low minimum recyded content rate (10-15%o
Minimum recycled in production manufacturing, construction, and * Apply policy on construction material and fuel usage
content energy supply

Mandate producers to be responsible for the impact * To collaborate with MOCCAE in developing the EPR framework from the federal level

Extende_d _p_roducer of their products in the final stage of its life cycle,
responsibility (EPR) after consumption

More details information on polices can be found in the policy recommendation report

Source: Roland Berger



PSD could iniatiate two types of awareness campaigns, one targeted on
achieving food reduction and one on reducing CDW

Organic waste reduction — awareness campaigns

Food reduction awareness campaign CDW awareness campaign

Objective @ Reduce food waste from households, restaurants, and supermarkets Minimize CDW through better planning, material reuse, and recycling

Target audience

Engagement Social media tips, workshops for businesses, supermarket and Industry workshops, campaigns through professional networks, on-

model Q communities site demos, and digital tools linking sites with recyclers

Impact . Reduced food waste, lower methane emissions, and increased public Less CDW in landfills, increased material recycling, and stronger
@ awareness of sustainability practices compliance with sustainability regulations

Source: Roland Berger
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Non-exhaustive

To track the progress on food waste reduction, Operational, Environmental and
Financial KPI's could be monitored

Potential KPI's — Food waste reduction at hotels

oW Operational

Food waste processed per
Hotel (Tons/ months)

Tracks the volume of food
waste managed through
composting/digestion machines
or collected from local hotels

Source: Roland Berger

. \'Ie - -
-@ Environmental ° d_ Financial —

Reduction in food waste sent | GHG emissions avoided (tons, cosEilings e W

Participation rate of hotel (%) 70 disposal reduction (AED, per
to landfill (%) CO2e) month)

Measures the percentage of Monitors the percentage Quantifies the reduction in Tracks the reduction in landfill
international and local hotels decrease in food waste greenhouse gas emissions disposal fees and
complying with the initiative disposal compared to pre- from diverting food waste from  transportation costs

initiative levels landfills
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B.2.1.3. Assess opportunities
for landfill management



The strategic options for landfill management are twofold: relocating to a new
landfill and exploring solutions for the existing landfills

Landfill consideration

Moving to a new landfill @ Exploring solution for existing landfills

 PSD identified a suitable landfill site in the Seih Al Bana area, with around ¢ PSD is evaluating strategic options for the Aljazeera landfill, which has a
sufficient area to support long-term waste management capacity of 2,300,000 m3 and is currently 60-70% utilized

e The new landfill design must meet future capacity needs and comply with e There are two options:
environmental regulations to ensure sustainable operations — Landfill capping to secure and contain the existing waste, minimizing

environmental risks

— Landfill mining and reclamation to recover land and potentially extract
valuable resources

Source: PSD, Roland Berger 84



0 Moving to a new landfill

PSD has initiated the process of moving its landfill to Seih Al Bana, the new
landfill has an area of c. 300,000 m2, with an estimated CAPEX of AED 55 m

Moving to a new landfill

aneral sein Al B, RAK
— e information

R [ - %000
LR Expected lifetime c. 12 years
’ s : ::) 2 i ;,

128, ;
Ty : *\'»
g A NS
* A ra

;‘ "

-

- Nt ! . o ‘
- g | o TF 6’ - =
frasbsed locator VR HTU el In-house Out-source
: ; Technology Leachate management Gas flaring

Investment category Percentage of total Cost (Million AED)

Engineered cells (liner System) 50% 27

S e || O Site preparation 20% 11
: Leachate management system 10% 6
e MR ST B Gas collection system 10% 6
SR T Supporting infrastructure 5% 3
Contingency & engineering 5% 3

Total 55

1) Based on length of 915 m and average width of 325 m

Source: PSD, Roland Berger



o Exploring solution for existing landfills Initial costs estimates subject to further validation based on engineering studies

Landfill can be closed through capping or mining, with mining costing more but
enabling future land development

1. Landfill capping & rehabilitation 2. Landfill mining

Business
model - -3~ =

» The landfill is capped, leachate is treated, and gas can be extracted ¢ Excavating and processing materials to recover resources, and

« Land can then be transformed into parks, green spaces, or recreational repurpose the site for new uses

areas

~30-50 mn AEDY I ~500-700 mn AED?) l
Timeline 1 year I 3-4 years l
Key Land cannot be used for building structures but can be Land can be reclaimed and reused for future
e repurposed for recreational areas or solar park construction projects, excess waste must be

relocated to a new landfill

1) Based on cost of 300 AED/m2 for capping, leachate management and gas extraction; 2) Based on cost of 100-120 USD/m3 for landfill mining

Source: Roland Berger
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e Exploring solution for existing landfills

For the Al Jazeera landfill it would be recommended to conduct capping and
cover the landfill, due to minimized complexity and CAPEX requirements

Strategic options — Al Jazeera landfill closure

(™ Low (P Moderate @ High

Source: PSD, Desk research, Roland Berger

Landfill capping and rehabilitation

<

 “BECACA "

Capping of the landfill and gas collection
requires basic technology

Most common approach globally

Limited CAPEX requirements, due to basic
operations (c. AED 30-50 m)

Low revenue potential from gas
extraction — highly dependent on thermal
survey

Leaving the waste at the landfill and
covering provides limited environmental
benefits

High overall score due to low CAPEX, high
applicability and high easiness

Landfill mining and reclamation

=B "N~ NCHCHC

Mining is a complex process involving the
excavation, sorting, and processing of
wastes

Limited use cases available globally

High CAPEX requirements due to
extensive costs (c. AED 500 — 700 m)

Revenue potential significantly depends
on utilization and development of the
reclaimed land

High environmental benefits due to reuse
of land and waste

Moderate overall score due to high
CAPEX, low applicability and low easiness
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e Exploring solution for existing landfills Back-up

The landfill operating models identified have a direct impact on revenues,
operational expenses and capital expenditures

Assessment of landfill operating models

o Capping + e Capping + gas + o Mining +

Option # and method

gas flaring rehabilitation re-sorting
Gas sale X v X
Electricity from PV panels X Y X
Recyclable waste sales X X v
Electricity from waste incineration X X X
Fuel production X X X

Field rehabilitation

Gas/ leachate systems

Gas extraction

PV panels system or green park
Waste mining equipment
Alternative fuel production (RDF)

Landfill operations (incl. labor cost)
Gas/ leachate collection & treatment
Waste mining operations

L IANAN k3R 3 FANANAN

IX\\ 3R IANANANAN

ANEIAN  ANANE 38 1 JAN

1) Revenue from photovoltaic (PV) panels will depend on the chosen business model for the landfill—for instance, developing it into a green park Recommended
versus a solar park

Source: Roland Berger
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e Exploring solution for existing landfills Initial costs estimates subject to further validation based on engineering studies

Landfill capping requires c. 38 m AED CAPEX, while only generating c. 1-2 m AED
revenues per annum for a period of 8 years

Landfill capping CAPEX and P&L

Landfill revenues calculation [AED m p.a.] Key :‘Qg
assumptions i &

Waste volume Organics Electricity Gas curve Electricity Key assumptions are the following:

portion from organics Elics ~ Waste volume of c. 1,200 k tons
| 12mtons | 3% | | 140 kwh/ ton | | c520% | (0.18 AED/KWh) | _ andfill area of 128,000 m?

| —Electricity price of 0.18 AED per

! kwh
Revenues of AED 1.0 -2.1 m p-a. — Organics availability of 30% of total
waste

. . — Electricity production of 140 kwh/
Landfill Capping CAPEX [AED m] ton of organics

— Duration spread of electricity
production is 8 years

— Leachate management and gas
extraction costs of 200 AED / m2

— Capping costs of 100 AED / m?
—Opex of 15 AED / ton

(26)

(13) (-38)
Leachate mgmt + extraction Capping cost Total CAPEX

Source: Desk research, Roland Berger 89



o Exploring solution for existing landfills Initial costs estimates subject to further validation based on engineering studies

Conducting landfill mining activities at Al Jazeera landfill provides limited
revenues, while it is cost intensive requiring c. 590-708 m AED

Potential revenues and costs of landfill mining at Al Jazeera landfill, 2025 [AED m]

Revenues Costs ..
! 3 | Key insights
TBD e Main benefits of landfill reclamations
would be limited recyclable sales and
the value of the available landfill area
— which is highly depended on the real
estate developments
e The following key assumptions have been
used for determining the potential value
effect:
— A landfill volume of 2,300,000 m3 with
an estimated 70% waste occupancy and
a waste density of 750 kg/ m3
— A total amount of c. 1,200 k ton of
waste, with a share of 5% of recyclables,
sold at 550 AED per ton
— Total reclamation costs in between 367—
440 AED/ m3distributed as follows:
- Excavation and sorting (50%)
- Internal re-landfilling (30%)

Value is highly
dependent on
future real 33

estate (295) — (454)
developments

Land value Recyclables  Total value (590) — (708) - Transport costs (20%)
of landfill  Excavation costs ~ Sorting &  Transport costs ~ Total costs
mining processing costs

Source: PSD, Roland Berger



e Exploring solution for existing landfills High level estimation

The landfill's waste composition consists out of a low share of recyclables which
can be sold — compost and RDF feedstock cannot be used due to quality issues

Landfill waste composition [% of total waste]

Waste Residues Compost RDF Recyclables
component

40% E

Waste end-use  Residues consist of « The potential quality of the » The potential quality of the * Recyclables can be sold to
potential contaminated fine compost is very low due to RDF feedstock is low traders

materials high contamination levels . 1his quality does not adhere to  « Spilit to be further defined by

» Fine materials cannot be used +« Compost cannot be used as a UAE standards, thus domestic waste sample study
for any end-use — landfilling fertilizer — landfilling more offtake potential is very
more probable probable low — landfilling is more
probable
R £

Was?e e|_1d-use
destination 959/ of feedstock goes to landfill 5%o is sold to traders

1

xx% % of total waste composition

Source: PSD, Roland Berger



B.2.2. Generate revenue from
MSW and CDW recycling






Establishment of a new MRF and RDF plant will generate 26 m AED in additional
revenue, requiring an investment of 83 m AED to be executed through a JV

New MRF line and RDF plant overview

Recycling/treatment

Sales of recyclables

-
} Plastics % Paper @ Metals I

~ Upgraded with automated
technology

Engineered landfill

Refcts ————

" RDF Facility

Relocate and add new!) MRF

Expanded capacity to 280 k tpa Processing input c. 130 k tpa
Financials & impact (excl. current line) Partnership & operating model
CAPEX AED 83 m
In-kind asset | Equity
contribution contribution

IR 5%

A 4

( v J

Revenues ('31) AED 26 m p.a. \ Offtake agreement

MSW diversion (‘31) RelsEZIL7 R [ Cement companies |

1) new line has capacity of 170 k tons p.a. 2) Based on current MRF baseline recyclable volume c. 19 k tons (incl. 13 k ton
cardboard trading), 15 k tons from new line and 86 k ton RDF and c. 260 k ton of MSW collected

Source: PSD, Roland Berger

Rejects

v Yy

RDF product Sales to cement plants
Potential Partners Key success factors
O VEOLIA W o Collaborate with an experienced partner

svez2
S BESIX

BEEAH L?)} diig

possessing strong expertise in RDF

e@ production

——— 9 Establish long-term offtake agreements
with cement plants for consistent demand

urbase
e Ensure RDF production meets the specific
L 7 quality and technical standards required
R by cement plants

% of waste volume processed in the previous treatment step
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Total generated MSW in RAK is expected to reach 338 k tons p.a. in 2028, mainly

driven by a population growth of 3.4% p.a.

MSW generation in RAK [k tons p.a., '23-'28]

227 338

206 306 317
286

2023A 2024F 2025F 2026F 2027F 2028F

Source: PSD, Roland Berger

Loors

assumptions i &

e The generated MSW in RAK
is expected to grow with c.
3.4% p.a,, reaching 338 k
tons in 2028

¢ The forecast has been driven
by a current ('23) population
of c. 400 k with a growth
rate of 3.4% p.a



Benchmark analysis indicates that RDF composition consist out mostly of

plastics, paper and textile

RDF output composition benchmark

Plastics (%) Paper (%) Textiles (%)  Organics (%)

Belgium 54% 14% 11% 20%
UK 51% 27% 12% 10%
Sweden 43% 48% 9%
Canada 37% 51% 10% 2%
Germany 37% 16% 21% 27%
Poland 37% 23% 2% 38%
Poland 37% 23% 2% 38%
UK 23% 62% 15%
Turkey 20% 20% 60%

4

The final RDF mix will be highly dependent on the waste characterization and the  100%
cement plant specifications

Source: Stepien et al (2019), Desk research, Roland Berger

Key 3@}

takeaways <

e Plastics are a major contributor to
RDF, accounting for 20% to
5490 of its composition due to
their high energy content and
prevalence in municipal waste

» Main types of plastics are plastic
film (PE), rigid plastics (PP) and
disposable packaging and
foam products (PS)

e These plastics are often difficult
to recycle due to contamination,
mixed materials, or lack of
recycling infrastructure, making
them ideal candidates for energy
recovery in RDF
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For MSW processing and treatment PSD, could consider expanding & relocating
the MREF, in addition it could consider to set-up an RDF extension to the MRF

Strategic options MSW processing and treatment

1 Expand & relocate current MRF 2 Set-up RDF as an extension to the MRF

-l i 4

¢ Relocate the existing MRF to the new landfill site, expanding its ¢ Extend the MRF by adding an RDF facility to process residual waste

capacity to process higher volumes of waste into high-calorific RDF pellets

¢ Design the new MRF with advanced automation to improve e Target cement plants as key buyers, leveraging their demand for
recovery rates and reduce operational costs alternative fuels

e Maximize revenues by increasing the volume and quality of ¢ Optimize waste utilization by converting non-recyclable fractions
recyclables recovered into a revenue-generating product

Source: PSD, Roland Berger
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MRF expansion and relocation can be conducted in process consisting out of 3
phases, in order to limit operational disruption

MRF expansion and relocation timeline

Phase 1: Preparation Phase 2: Transfer Phase 3: Operation

Build new MRF line Operate new MRF line

* New MRF line will be built at the new location « New MRF line will be operated

(capacity of 100 k tons p.a.) « Type of feedstock to be decided after waste characterization study (e.g. only commercial waste)
+ Design of new line will highly depend on waste

characterization study to investigate whether the

commercial waste composition is different from

the residential

Decommission & relocate & upgrade

existing MRF line Operate upgraded MRF line

Operate existing MRF line

» Current MRF operations continue until opening « Current MRF line to be decommissioned and » Relocated and enhanced MRF line to be operated
of new MRF line relocated to new location (capacity of 112 k tons
p.a.)
‘ Construction end » Current MRF line will be installed (incl.
enhancements)

Source: PSD, Roland Berger 100



The MRF could be upgraded to improve recovery rate, in addition it's high-
calorific value residues could be re-used instead of being sent to the landfill

Current MRF process flow diagram

Main process
Manual Trommel screen Overband
input —> Bagopener — o5 enim 70-150 mm ———» magnet —» Eddy current

Picking station
oversized
LDPE —
Large

v

TR

Residue
(organics)

0l

station

W—»
—@—»

Bailer

1) wood, textiles, etc. @ Recyclables & products @ Residue — High ¢

Source: PSD, Roland Berger

Residue
——» Compactor <«
alorific value Residue — Low calorific value [l Current equipment New equipment (1st priority)

Key 2@}

observations g B

1S

e The MRF does not have a
conveyor belt for the waste input
— waste input is handled
manually by wheel loaders

e The trommel screen separates
oversized, medium and small
items

e Metals are only recovered from
the medium sized items only
(70-150 mm)

e Plastics, paper, OCC and other
recyclables are recovered from
dedicated picking stations
(oversized and medium)

« All residues are being sent to the
landfill, providing an opportunity
for alternative disposal (e.g.
RDF)

New equipment (2nd priority)
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Target MRF process flow diagram

Main process

Trommel screen Overband
magnet

Feeder — Bag opener —» 70-150 mm ———»

70-150 mm

Picking station Overband
oversized magnet
LDPE —
Large l

—» Eddy current —»

To be refined after updated waste characterization study

By implementing the following upgrades, the MRF could boost recyclable
recovery and repurpose high-calorific residues for RDF, reducing landfill use

Ballistics
separator

Picking station NIR - Optical
(2D materials) sorter

Eddy current _’%

4

Picking station

|

| (3D materials)

Residue
(organics)

>

RDF extension' —* Compactor <

1

1

: i Pelletizer I v

' Sort_lng —» Dryer —» Shredder — ) —» :

: station (opt/ona/) |

L . I

1) wood, textiles, etc. @ Recyclables & products @ Residue — High calorific value Residue — Low calorific value [l Current equipment New equipment (1st priority)

Source: PSD, Roland Berger

Key S 20
observations {n@':

¢ A feeder will streamline the
input process

e A ballistics separator will help
to further sort medium items into:
2D materials (mainly paper OCC),
3D materials (mainly plastic
bottles/cups/containers) and
residues

¢ A NIR optical sorter will further
sort the 3D plastics into PP, HDPE
and LDPE

e The overband magnet and
eddy current for small items is
2nd priority as metal recovery
potential is lower for small items

e The high calorific residues of
oversized and medium items, will
act as primary inputs for the
RDF extension

New equipment (2nd priority)
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An auto sorter can enhance the operational efficiency of the MRF, double plastic
(PET and HDPE) output, and generate an additional revenue of AED 0.8 million

Financial impact of auto sorter

PET and HDPE output [t p.a.] oy enuet) from PET and HDPE [AED k p.a.]

. ::E:E .+171% 2,209 1,045

4,419 ~N 1

year of pay back period

1,706

1,628
535

CAPEX required:
. Expected Current Maintnance Utility Insurance Operator Conting Incremental
~ AED 920- 1,000 k Current MRF  With auto sorter revenue  revenue ey e

1) Average price of PET and HDPE is AED 500

Source: Desk research, Roland Berger 103



The MRF could potentially be upgraded with a conveyor belt, magnetic
separator, eddy current, ballistic separator and NIR optical sorter

Potential new MRF equipment (1/2)

¢ Mechanical system to transport and handle materials throughout the facility which consists of a series of belts or
rollers that are driven by motors

e Use of this equipment reduces manual labor and streamline the sorting and processing operations

e Generally positioned at different angles and heights to facilitate the movement of materials from one stage to
another

e Magnets that attracts ferrous metals a from the rotating conveyor — Ferrous metals are captured and released onto
another conveyor or into a storage bunker

e Used to both protect equipment (e.g., crushers, shredders) and to remove ferrous particles and purify products

e The positioning of electromagnetic separators at different points of the process increases the recovery of ferrous
metals

¢ Separators which remove non-ferrous metals (e.g., aluminum) from non-metallic material

¢ Consists of a short belt conveyor that has its drive located at the return end and a high-speed magnetic rotor
system installed at the discharge end

e As the eddy current systems rotor spins at these high speeds, an electric current is induced into conducting metals
producing a magnetic field which opposes the field created by the rotor, repelling the conducting metals over a
pre-positioned splitter plate — Remaining materials will simply free-fall over the rotor, separating them from the
repelled metals

Price range (based on capacity of 25 Tons per hour)

Source: Desk research, Roland Berger
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The MRF could potentially be upgraded with a conveyor belt, magnetic

separator, eddy current, ballistic separator and NIR optical sorter

Potential new MRF equipment (2/2)

e Consists of a sloping ramp formed by longitudinal perforated plates (paddles) which have a movement of the
ballistic type

e Capable of dividing material stream into 3 fractions: heavier 3D fractions (e.g., plastic bottles), lighter 2D or flat
fractions (e.g., paper and film) and small-sized fractions (depending on the size of the holes of the grid)

¢ Can be placed either before or after the trommel depending on plant layout

¢ NIR technology identifies materials by their unique spectral signatures, using reflected NIR light for rapid analysis
on a conveyor belt

e Once identified, materials are sorted using mechanical actuators or air jets, directed into designated bins for each
type, automating the recycling sorting process

e It is mainly used in recycling to sort plastics, paper, and fibers, ensuring high-quality standards for recycled
materials as it minimizes contamination

Price range (based on capacity of 25 Tons per hour)

Source: Desk research, Roland Berger
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Innovation such as the use of AI in MRF for sorting can improve recovery rates
of various recyclables; Effective pre-collection is a prerequisite

Overview of MRF sorting and processing innovative technologies

MRF automation & intelligence _
—_ , Selection of tech

providers

KTOMRA

MACHINEX
@D BulkHandiing

Detection & sorting technology enhancing the recovery of
plastics

« Opportunity to explore Al
applications to upgrade the
existing MRF, enhancing
automation and maximizing
the recovery of recyclables

Robot trained by thousands of images, to recognize & MRF dashboard to visual performance of recyclables
sort recycles recovery

Source: Roland Berger
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Preliminary process flow

The RDF process consists of several key steps, each requiring specific equipment

Target RDF process flow diagram

Output
material with
particles

between 30-

Wheel
loader —
iggjézi/osz Further size
‘ reduction
Main process i 1/707?7;300 oo
100%
Dust .
Start of Overband Eddy Primary Secondary
; —> —>
the line magnet?) current?) control ElEs shredder shredder

systems

Pelletizer
(optional)

70 mm

RDF

c. 70-80%

Non-

Ferrou

S

Ferrou
S

New equipment @D Recyclables & products

¥ Current equipment

|
! !

Residue Residue

1) Overband magnet and Eddy current might be removed in case the MRF also processes all the waste with an these equipments

Source: PSD, Expert interviews, Roland Berger

Residue — low calorific valuer —» Conveyor belts % of total input weight

Key 2@}

takeaways i &

e Waste enters the RDF line after
MRF sorting, shredding, and
screening

e Magnetic and eddy current
separators remove ferrous and
non-ferrous metals

e Dust control systems manage
airborne particles for safety and
compliance

¢ Shredders produce fine, uniform
material

e Pelletizing is optional; RAK cement
plants prefer non-pelletized RDF

e C. 20-30% of waste is
separated during the process with
some waste weight being reduced
due to inefficiencies and
moisture vaporization
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The RDF would need a complete new set of machinery including a dryer, a
primary shredder and a secondary shredder

Potential new RDF equipment

7 o RDF dryers reduce moisture in waste feedstock, enhancing calorific value for efficient combustion
¢ Using heated air or rotary systems, dryers prepare materials for energy recovery in applications like cement kilns

* Breaks down large, bulky waste into smaller pieces for easier downstream processing
e Handles mixed waste streams, reducing volume for more efficient handling

e Refines shredded material into smaller, uniform pieces for RDF production
e Prepares material to meet specific particle size requirements for combustion or pelletizing

Price range (based on capacity of 19 Tons per hour)

Source: Desk research, Roland Berger 108



Moreover, the RDF new machinery such as dust control systems, an eddy current
and a pelletizer

Potential new RDF equipment

e Captures airborne particles during shredding and material handling to improve air quality
e Ensures worker safety and compliance with environmental regulations

f.jlq e Removes non-ferrous metals like aluminum and copper from the waste stream
& e Enhances RDF purity while recovering valuable metals for recycling

e Compresses raw materials like plastic, wood, or metal into uniform, rounded pellets

p&,—a . Ly © Pellets from a pelletizer are used as feedstock for further processing, like making new products, fuel, or for
T specialized uses

e It enhancing material handling, shipping, and manufacturing and recycling efficiency

Price range (based on capacity of 19 Tons per hour)

Source: Desk research, Roland Berger 109



Lastly, the RDF new machinery such as a magnetic separator and conveyor belt

Potential new RDF equipment

2 . * Extracts ferrous metals such as steel and iron using powerful magnets
\' : e Reduces contamination and protects downstream equipment from damage

Magnetic
separator

ﬁ » Transports waste materials efficiently between equipment in the RDF facility usD
] e Ensures smooth workflow and consistent processing of mixed waste streams 80 - 120 k

Conveyor
belts

Price range (based on capacity of 19 Tons per hour)

Source: Desk research, Roland Berger 110






RAK Cement sector shows strong potential as a key offtaker for RDF, with an
estimated demand of ~ 0.5 to 1.4 m tons per year

Potential demand of RDF from RAK cement industry

Cement plant

RAK White
Cement

Gulf Cement

RAK Cement

Union Cement

£
T (3 g )alasY| o] 5,5

Star Cement
+
STARCEMENT

Pioneer Cement

1) Estimation based on AED 110/ ton

Source: Desk research, PSD, Roland Berger

3.8

1.0

4.6

2.4

1.7

Total energy

Production [m
T

0.61

3.0

18.8

5.0

22.8

11.9

8.4

JTotal RDF demand:

RDF to MSW ratio:

20

125

33

152

79

56

465
1.6 x

RDF demand potential [k ton /year]

40

251

66

304

158

112

931
3.2x

Key 2‘@(}

observations i &
59 » UAE federal government

encourages manufacturers to
use 10% alternative fuels

376 » Estimated RDF demand in
RAK'’s cement industry ranges
from 0.5 to 1.4 m tons per
year, potentially generating

9 annual AED 55-155 mY) in
additional revenue

« Cement sector demonstrates
455 strong potential as a key
offtaker for RDF

238

168

1,396

4.9 x 11



Cement plants in RAK such as Union cement and Gulf cement trying to use a
more sustainable energy mix - RDF supply could help them with their transition

Type of fuel used by RAK cement companies in production process, 2024

Fuel type Union cement Gulf cement

Coal 85% 13%

Natural gas 87%

15% 0
. 1 <1%
Alternative fuels® (fully RDF) Used Ol Tres, RDF, SRF, eic.

Comments

e Fossil fuels are the dominant fuel type among RAK cement companies, mainly due to its availability and competitive price

e Union Cement has infrastructure for RDF usage and already uses RDF in its fuel mix

¢ Gulf cement is already making efforts towards sustainability by using gas as a more sustainable alternative to coal O

¢ As observed globally, fuel used for cement production can be substituted up to 80%, therefore cement factories in RAK have a large substitution J
potential by using RDF

Source: PSD, Roland Berger 113



The final RDF product should adhere to strict technical specifications, therefore
the RDF facility design should cater for achieving these product specifications

RDF specifications — Cement factories

Gulf cement — RAK specs Sharjah cement factory
Maximum moisture level 9% 10%
Maximum sulfur level 1% 0.3%
Maximum chlorine level 1% 0.7%
Size (mm) 5-20 mm 25 - 30
Minimum calorific value (Kcal/KG) 4,000 5,000
Density (kg/m3) 250 - 300 n/a

Source: Gulf cement, Sharjah cement factory, PSD, Roland Berger 114



Gulf cement and Union cement should be prioritized for establishing offtake
agreements based on their high offtake capacity and interest

Offtake analysis

Cement plant Offtake capacity?) Offtake interest Sustainability drive

Gulf Cement High
>
Union Cement High
2 =T O
Star Cement
3 0
STARCEMENT O
4 Pioneer Cement O
¥ -
RAK Cement Low
5 .
i ket O
H RAK White Cement o
20-40 50-80 120-150
K ton p.a. K ton p.a. K ton p.a.

1) Based on 10% RDF substitution rate of total energy demand
Source: Desk research, PSD, Roland Berger

n.a.

n.a.

n.a.

n.a.

n.a.

High

@

Low

Low

Low

Low

Low

Low
commitment

Moderate
commitment

High

@

Strong
commitment

Key 2@

observations g B

(A

¢ Gulf Cement Company is
ready to integrate 600 tons
of RDF per day into its
energy mix to enhance
sustainability

e Gulf Cement has approached
PSD to discuss RDF offtake
possibilities
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RDF is being sold for a price of c. 100 — 300 per ton

Benchmark RDF offtake price

Company Country /region Offtake price [AED per ton] Key K 2y
observations {-‘Qé

1S

EU EU benchmark 100 - 300

e Offtake prices in the
range between 100 -300

AED per ton
Beeah Sharjah 110
Innovative solution Riyadh 115 - 140

;!}.A.u
SIRC gy

Ecaru Cairo 165

—
=

Source: Desk research, PSD, Roland Berger 116






A Joint Venture could act as the ideal partnership model for establishing the new

RDF facility, a partner could bring in the technical expertise PSD requires

Potential JV model

PSD will complement the
partnership by:

e Providing in-kind asset
contribution

e Securing feedstock

e Participating in business
development

e Identifying offtakers

Source: Roland Berger

DX Public Services
Department

[T
Pl Sarvices Dapartivant

In-kind asset contribution le
N

Partner é}

Equity contribution

[ 5\Y,

Offtake agreement

Financing
Agreement

[ Cement companies ]

H Lenders }

Partner

<

The partner will comple-

ment the partnership by:

e Providing technical
expertise to develop
desired quality level of RDF
products

e Establish draft offtake
agreements

¢ Run the operations of the
facility
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PSD could approach one of the following companies as a potential partner —
Besix/Kova and Beeah have proven UAE expertise in setting up RDF facilities

Potential partners

Company name

RDF plant
operations
expertise

UAE RDF
expertise

Revenues
['22, AED bn]

eEsix < KOVA

v

13

BEEAH @ il

v

@ veoua

117

WORKING FOR THE FUTURE

47

suee

28

w
St aedity

16

urbaser

making circulanit y il

J}u‘ AP
SIRC W

Source: Desk research, Roland Berger

A NA N N N NI N NN

NA

Key 2@}

observations i B

(A

¢ Out of these potential
partners, Beeah and
Besix/ Kova are the only
companies with expertise
in the UAE market
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The following 5 enablers are key for achieving a successful JV partnership for
setting up the RDF facility

Required enablers for setting up an RDF facility

Regulatory and policy alignment

Ensure compliance with environmental regulations, secure
incentives, and promote policies supporting RDF adoption

Market positioning and stakeholder )
engagement Partner selection

Drive RDF market acceptance, communicate value to ::: Collaborate W.Ith an experlenced_ partner possessing
) ! . strong expertise in RDF production
offtakers, and align with community stakeholders
Enablers

Offtake agreements
Establish long-term offtake agreements with cement plants
for consistent demand

RDF product specifications

Ensure RDF production meets the specific quality and
technical standards required by cement plants

Source: PSD, Roland Berger
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The new MRF and RDF plant are expected to jointly make AED 25 m of revenues
in 2030, with EBITDA of AED 9 m

Key financials ['26-'30, AED K] Key metrics
Revenues [AED m] Project IRR
[%]
(g0 —>
22 25 25 Landfill diversion
20
9 10 12 12
3 RDF offtake price
RDF MRF (new line) WE el -
EBITDA [AED m [k tons, '30]
L Avg. recyclables
@ - price [AED/ton] 720
New MRF
recyclables volum
[k tons, '30]
1 New MRF CAPEX
2026 2027 2028 2029 2030 [AED m]
RDF CAPEX
. 20
B RDF & MRF (new line) [AED m] -

Please note that 2026 is the first operational year of the RDF plant; 1) Based on current MRF baseline recyclable volume c. 19 k tons (incl. 13 k ton cardboard trading), 15 k tons from new line
86 k ton RDF and c. 260 k ton of MSW collected; 2) Based on a plant with a capacity of 130 k tons p.a. and a utilization of 95% in 2030, with a 70% recovery rate of RDF

Source: PSD, Roland Berger 122



Preliminary estimates

The following CAPEX assumptions have been used in the financial model for the
MRF and the RDF, leading to a total of c. 83 m AED

Main CAPEX assumptions

New MRF assumptions

Based on processing volume of 19 tons per hour
RDF assumptions

Cost type Cost [AED] Cost type Cost [AED]
Equipment 30,000,000 Civil works 6,670,000
General equipment and conveyors 16,500,000 Truck 2,820,000
Additional automation equipment 5,500,000 Wheel loader 2,680,000
Wheel loaders and bailers 4,000,000 Secondary shredder 2,000,000
System engineering costs 2,500,000 Primary shredder 1,320,000
Other 1,500,000 Dryer 800,000
Civil works 20,000,000 Eddy current separator 500,000
Engineering & other costs 5,000,000 Conveyors 420,000
Contingency (15% of subtotal capex) 8,250,000 Dust control systems 160,000
Total new MRF CAPEX 63,250,000 Magnetic separator 70,000
Contingency (15% of subtotal capex) 2,616,000
7o be assessed Total RDF CAPEX 20,056,000

Source: PSD, Expert interviews, Roland Berger
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A fixed CDW facility with a capacity of ~ 700 k tons per year can be established
in RAK to generate potential revenue of AED 19 m annually

CDW recycling plant overview

Recycling/treatment

03
$idp  PSDWorks Engineered landfill

Gate fee by <  Agency
implemented for ' . . N
both mixed and T 70-100%
clean CDW & X
o Construction
projects

\ 4

Expected capacity 700 k
tpa L 5% )

Financials & impact Partnership & operating model Potential Partners Key success factors
<o .
AED 32.5m == PSD < o Implement gate fee to self-sustainable
EPC Q&M operation of the facility
18% ECP ~ PSD )
e B No operational partner
Apply GPS and monitoring to ensure
AED 19 m p.a. Internal needed 9 constant flow of feed stock
Clean: AED 10 offtake
; . Extemal
Mixed: AED 20 offtake o
9 Impose minimum recycled content to

% of total waste volume processed by the CDW facility

Source: PSD, Roland Berger

secure the offtake market
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Tourism projects in RAK are driving regional CDW generation, with waste
expected to grow at a 5% CAGR, reaching ~990 tons p.a. by 2028

RAK CDW overview

RAK CDW generation and forecast 2023-2028 [k tons p.a.] Key K 'I,'I-
takeaways f«@

1S

e In 2023, RAK generated ~780 k tons of
construction and demolition waste

o With ambition of tourism sector development,
tourism destination construction projects
are expected, leading the growth of CDW
generation

e CDW in RAK is expected to grow at a CAGR of
5% and reach 990 k tons / year

2023 2024 2025 2026 2027 2028

Source: PSD, Roland Berger 128



Majority of CDW received today can be directly recycled through sorting and
crushing, creating economic value and supporting waste diversion efforts

RAK CDW composition

RAK CDW composition [%]

Material and treatment method

12%

610 k

tons

of CDW received
by PSD in 2023

1) Gravel included

Source: PSD, Roland Berger

e Screening and Asphalt e Cold/hot
cleaning HOSRY N recycling to be
pe » Proceed sand used in new

g CD mineral) * OTtng and ) Concrete sorting and
. crushing into . - crushing into
different size of different size of
aggregates RCA
_J
: ) .
e Sorting and Interlock e Cleaning and
crushing into : ; reusing
marble dust e Crushing into
) aggregates

« Sorting and ) e Process depends

crushing on the material

e Grinding and * Sorting is the

Key 2‘@;}

observations ™\

e Currently, all CDW is
landfilled, resulting in a loss
of valuable materials

¢ PSD receives 7 types of CDW,

¢ Sand is the second-largest
CDW type in RAK and
requires cleaning, but due to
geographical factors,
recycling it is less
economically viable

e ~ 65% of CDW received can
be directly processed by
sorting and crushing
facilities to produce
recycled aggregates






Different technologies are being used for CDW management, mostly during the
crushing/ sorting and treatment steps of the value chain

CDW treatment technology overview

 Sorting & crushing Qs o ofRAK """

e Involving the use of advanced dry recovery of material and
sand washing

e Qutput can be used as a raw material for recycled concrete and
asphalt

into categories

¢ Output can be used as a filling, leveling and subbase for
construction

E Technology involved
== e Advanced dry recovery
e Sand washing system

e Thermal treatment

5 Technology involved
== Air classification
e Magnetic separation
e Screening

e Crushing
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Source: Desk research, Roland Berger
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A CDW recycling facility setup includes vibrating screens to separate aggregates
and crushers to further process them into the desired sizes

CDW treatment flow chart

Pre-sorting & pre-screening | Crushing & screening ;
1 1
1! 1
Excavator Chain i ' !
e Magnetic ' . Recyclables
withjack —>  conveyor separator —:—:> Jaw crusher : and other
hammer belt L | e
Primary crushing l : | Vibrating Magnetic i ) | >15 mm
of CDW i : screen separator Sorting cabin | aggregates
. Sorting cabin X l :
! X | <1mm
: X mmmd  aggregates
! '\ Cone crusher ! / sand
! y ¥ |
! Recyclables X l : 0-15 mm
! and other X I aggregates
: materials X Vibrating _ Air '
! : ! screen " classification
1 ! 1
| '
| ]

Crushing and screening equipment are vital to a COW recycling plant, with the plant design largely depending on the expected

output

Source: Expert input, Roland Berger 132



Non-exhaustive and preliminary

Screen technologies are place before, during, and after the crushing process to
separate and classify final aggregates by size

Overview of screening technologies

* Screening machine used to classify and sort materials by size

(=)}

.E 5 It features a flat or inclined screen deck that vibrates, causing AED 300 —
© Qo materials to move across the screen and separate according to 500 k

a 8 particle size

>

o It placed after every crushing step to screen and classify materials

c
K=) o Air classifiers are used to separate fine particles from processed
) 4 materials
- = O o . o AED 800 -
creening <& o It features a compact design with a closed internal air circuit, 1.000 k
A\l g available in both single and double rotor configurations ’
| £ o It is typically positioned at the end of CDW recycling process to
© separate aggregates and rejects
S) s » A rotating magnetic drum or belt
§ E o It utilizes a strong magnetic field to capture ferrous metals AED 80 —
o g o It is usually used during the pre-sorting and after screening process 100 k
g g to separate metal materials from CDWs and aggregates

Source: Desk research, Roland Berger 133



Non-exhaustive and preliminary

Crushers are essential in the CDW recycling process, breaking down mineral
waste into reusable aggregates and producing the final product

Overview of crushing technologies

e Crusher used in CDW recycling to break down large,
hard materials

E =
0
- e It has two jaws (one fixed, one movable) that create a AED 700 —
- crushing motion, breaking the material when it is 900 k
(6] .
= squeezed between the jaws
e e It is typically the first crushing stage in CDW

processing, preparing large debris for further crushing

or screening

e Conical shape crusher with a central rotating shaft

o surrounded by a mantle
ﬁ o It features a rotating cone (mantle) that crushes
= materials against a concave surface, using compressive AED 400 —
2 force to break the material into finer particles 700 k
8 e Itis typically used after a primary crusher to achieve

finer crushing and prepare materials for final
processing or use

Source: Desk research, Roland Berger 134



Non-exhaustive and preliminary

Twi types of conveyor belt efficiently transport CDW between different
processing units, streamlining the recycling workflow

Overview of other technologies

whd

2 ¢ A continuous metal belt mounted on chains, which

5 move over sprockets

0>>f e It is designed for heavy-duty material handling with a AED 400 -
S durable belt reinforced by chains 600 k
: e It placed at the feeding stage of CDW to carry

E uncrushed and heavy weight waste

(@)

=

E * A long, continuous belt made from durable rubber

= material

) e It is designed with a flexible, wear-resistant belt and a

= roller system to ensure smooth and efficient material AED ~
o transport 5,000 kv
E =

2 e Typically used throughout the CDW recycling process

2 to ensure the movement of the aggregates (20-30

o belts needed)

1) For entire process

Source: Desk research, Roland Berger 135






RAK CDW recycling facility will process 2 k TPD of CDW, generating
approximately 1.9 k TPD of recyclable aggregates for further offtake

Overview of output and by product of CDW recycling facility

Offtake
Aggregates Aggregates Aggregates Selling treated
Recyclable /sand and recydled
0-15 mm 15+ mm Cy
<1 mm ‘ materials to
ff tak
38 TPD 380 TPD 950 TPD 570 TPD ° %‘C’
[ 95% (1.95 k tons per day) ] i
. . :
Total clean O Final disposal
0 R : : :
cpw: 700 4 CDW recycling  operational capacity: 95% ‘ il
k tons p.a. — N plant
0.8 k TPD oS3,
&4l

Source: PSD, Roland Berger

137



With regulatory support, there is sufficient offtake market in RAK for the CDW
facility to operate sustainably

Overview of RAK CDW aggregates offtake market

RAK construction aggregate market size 2024-2029 [k tons p.a.] RCA offtake potential [k tons p.a.] Key K 'f,'}
assumptions {,.@,;
w_ e UAE aggregate market size
000 800-1,000 projected to reach USD 4 bn by

2029

¢ Aggregate market growth
corresponds with the construction
industry's CAGR of 3%

v e RAK's share of the UAE aggregate

500-700 market is estimated based on its
GDP contribution from the
construction sector

e Average aggregate price per ton:
AED 18-22

8,853 9,127

2024 2025 2026 2027 2028 2029 10% recycled Envisioned capacity
content

Source: Desk research, PSD, Roland Berger 138



PSD can sell recycled materials to major construction sites and the Construction
Department, maximizing revenue and ensuring minimum offtake

K PSD Works Agency

S e Sell output of CDW
Maximize recycling plant to

and secure A PSD Works Agency

Overview of CDW recycling output off takers

Major construction
sites N

e Impose minimum
recycled content for
construction projects

and sell recycled offtake A at a competitive
aggregates to major \\\E{? price
development v

doloiloless il &y ils
Public Services Department

projects

Ensuring minimum

Maximizing
offtake

incremental revenue
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PSD can sell recycled materials to major construction sites and the Construction
Department, maximizing revenue and ensuring minimum offtake

Overview of CDW recycling output off takers

sites

Major construction /§

e Impose minimum
recycled content for
construction projects
and sell recycled
aggregates to major
development

projects

Maximizing
incremental revenue
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Preliminary and non-exhaustive

RAK's urban development plans create significant offtake potential for CDW
RCA, which can be used in as backfilling or raw material for concrete

Major construction site offtake analysis

RAK urban development master plan [Non-exhaustive]

Mina Al
Arab

Including major
Wynn hotel
casino project
with 1k + rooms

Al Hamra

Al Marjan
Island

Beach
front

hoﬁa Development plot area ﬁ Hotel rooms (ongoing and planned)

Note: Figures are based on the most available data

Source: PSD, desk research, Roland Berger

A major coastal community
developed by RAK
Properties, comprising six
distinct districts

A waterfront community
with a diverse mix of

9

3 4 m m?

7 m m?

residential, commercial, and !

hospitality assets

Main focus of RAK tourism
industry with top resorts
and new high raise
buildings for residents

Located at shoreline of Al
Marjan Island to
accommodate future

L 3 mm?

{ 5 mm?

population growth attracted

by Marjan island

i)

i 0.2k

| N/A

| 6.1k

| 115k

_ Residential units (ongoing and planned)

Ely

| 25k

Off taking CDW
output

0-15 mm
aggregates

Sold to ready-mix
concrete company as
the raw material of
concrete

Sand and 15+
mm aggregates

Directly sold to
construction site as the
backfilling materials

Key :@.

insights &

1N
-

e RAK's urban development
plans focus on four main
areas to accommodate
future population growth

e ~ 20 m m2 of development
is underway, with ~ 18 k
hotel rooms and ~ 40 k
residential units planned or
under construction

e All three aggregate types
can be used for concrete
and backfilling in these
projects
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PSD can sell recycled materials to major construction sites and the Construction
Department, maximizing revenue and ensuring minimum offtake

Overview of CDW recycling output off takers
/?f\ PSD Works Agency

e Sell output of CDW
recycling plant to

PSD Works Agency
at a competitive
\\\éj" price

doloiloless il &y ils
Public Services Department

Ensuring minimum
offtake
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RCA from the CDW facility can be used by PSD Works Agency for bedding,
backfilling, and landscaping at a reduced cost

PSD Project Development Department offtake analysis

PSD Works Agency Usage of RCA by Works Agency

and rationale
Utility trenches

RCA to be used as bedding and
surrounding material for sewage
network and utility lines

e PSD Works Agency
oversees public
infrastructure
development in .
RAK, including roads, Landscaping

sewage networksl and RCA can be used to construct
public landscaping walkways and garden bed edging

Recycled aggregates
can be sold to PSD
Works at a more
competitive price
than virgin
materials, fostering
internal synergies
while enhancing a
sustainable brand Not applicable

General backfilling

RCA is used for embankments and as
backfill for retaining walls and bridge
abutments

image

1) To main development areas; 2) Estimated based on the transportation distance

Source: PSD, Roland Berger

Aggregate supply location and associated costs [AED /ton]

e PSD Works Agency and contractors source aggregates from Stevin Rock, the

region's largest supplier

e Transportation costs significantly impact the overall raw material cost

Site name: Stevin Rock
Q2 Quarry
Distance!): ~60 km

Site name: PSD new
landfill/CDW facility

Distancel): ~40 km

Site name: Stevin Rock
Q3 Quarry

Distancel): ~55 km

Site name: Stevin Rock
Q4 Quarry

Distancel): ~80 km

Current aggregates
Price: 9-10

o

Transportation cost: 10-11

/ RCA from facility
Price: 8
Transportation cost?):
6-7

/
~

/

——
~30%b cost saving for PSD
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The CDW recycling plant is expected to make ~ AED 19 m of revenues in 2030,
with EBITDA of ~ AED 9 m

Key financials ['26-'30, AED m] Project duration: 10 years Key metrics
. _Revenues[AEDM] :
TR s - Project IRR  (BRREL
G %]
19 19
18 1 Material 14
9 offtake price!)
[AED]
CDW
630

recovered
materials
volume

[k tons p.a.]
9 9 9 9
Landfill
4 diversion
2026 2027 2028 2029 2030 Cumulative

CAPEX
[AED m]

Note: 2026 is the first operational year of the CDW plant
1) Average price of aggregates 0-15 (AED 10/t), aggregates 15+, (AED 8/t), sand and <0 mm aggregates (AED 5/t)

Source: PSD, Roland Berger 145



The following CAPEX and OPEX assumptions have been used in the financial

model

Main CAPEX and OPEX assumptions

CAPEX assumptions

Machine Quantity [#] Purchase cost [AED]
Chain conveyor 2 500,000
Magnetic separator 4 100,000
Jaw crusher 2 900,000
Cone crusher 2 650,000
Vibrating screener 2 400,000
Vibrating screener 2 2 450,000
Rubber conveyor 1 5,000,000
Excavator 3 1,000,000
Wheel loader 2 1,000,000
Truck 2 700,000
Civil works 1 10,000,000
Air classifier 2 1,000,000
CAPEX contingency 10% 2,960,000

Source: PSD, Roland Berger

OPEX assumptions

Assumption category Assumption
Employee

FTE required 43

Average annual CTC 53,000 AED
Fuel

Fuel charge per liter 3.5 AED
Utilities

Monthly FEWA 10,000 AED
Monthly Etisalat 3,000 AED

Other OPEX

Maintenance
G&A

OPEX contingency

0-9% of total revenue
4-6% of total revenue

15% of total other OPEX
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The IRR for the CDW facility highly depends on the gate fee of clean and mixed
CDW

CDW recycling facility sensitivity analysis [% of IRR ]

Gate fee mixed CDW [AED/ ton] Key :‘Qg,
takeaways i &
e The IRR is driven mostly by the
= change in gate fee on mixed and
(@)
= 7% 0% 5% 10% clean CDW o
o » In the base case scenario with a
< mixed CDW gate fee of 20 AED/ ton
= o o o ) and clean CDW of 10 AED/ ton the
o > 2% % 12% 16% expected IRR is 18%
o
Q Base case scenario
" 10% 14% 18% 21% 25%
o
5
5 e 19% 2% o | o
0 o 255 25 | ww

Source: PSD, Roland Berger 147






Less technical expertise requirement, ease of operation, and less operational

risks make inhouse operation an ideal business model for CDW plant

Potential inhouse model

e

&,
¥
v
dolcllesloa sl 5y Sla
Public Services Department

PSD will fully own and

operate CDW recycling

facility due to :

e Limited technical expertise
requirement

e Ease of facility operation

* Relatively secured offtake
and less operational risks

& Public Services

e Department

100%
ECP contractor ownership

<

PSD internal
operation

Source: PSD, Roland Berger

[100%]
$©)
CDW recycling
plant

Internal
offtake

External

offtake ‘

E? Major construction sites

Key advantages

Full control of
the waste flow
and operation

Maximize
revenue
generation

Ensure
synergies with
PSD project
development
department
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Controlling and securing waste inflow and offtake are crucial to ensuring the
financial viability of the CDW recycling facility

Overview of key success factor and enablers of CDW recycling plant

Secured
offtake

e Reliable offtake
agreements guarantee
that the recycled

materials have a stable

market, generating
predictable revenue
streams that support
ongoing operations

Constant
feedstock inflow

Self-sustainable
operation

Efficient facility
operation

¢ Consistent supply of
CDW material is crucial
for ensuring economies
of scale, minimizing
idle times, and
sustaining production
efficiency

o Efficient operation of
both machinery and
personnel directly
impacts cost control
and productivity,
enabling the facility to
maximize output
quality, minimize
downtime, and

maintain profitability

e Ensuring the CDW
plant achieves financial
viability without
incurring losses

¢ Continuous operation
without dependence on
additional PSD funding

Implement gate fee to Enhance monitoring and apply
maximize financial viability GPS to waste transporter

Conduct supplier Implement minimum
evaluation and personnel recycled content
training requirement

B Key Enabler

Source: Roland Berger 150



By implementing a geofencing system and requiring generators to install GPS
sensors, PSD can monitor and reduce illegal dumping activities

Collection fleet tracking enabler

Overview of waste @
geofencing system

All CDW generators' transport or contractor fleets
must install GPS sensors to obtain a waste

generation and transportation license from PSD
e Geofencing in waste tracking, widely implemented

in advanced regions like the USA and Abu Dhabi, N

i W : I
bransportation n real-time, ensuring route ) A geofencing system, utilizing GPS sensors
compl:iance ’ < combined with optical satellite imaging, is used to

e This system helps prevent illegal dumping and detect illegal dumping

enhances accountability in waste management

When a fleet enters a restricted zone, an illegal
dumping alert is triggered and notified on the
PSD monitoring platform

GPS
sensor

System

Composition

Incidents will be reported to the responsible
k2 department or personnel, with fines and
corrective actions issued accordingly

@-Il@it«

Platform Satellite

Landfil A Generation site = Illegal dumping site

Source: Desk research, Roland Berger

151



B.2.3. Participate in other
waste streams to capture
profitability <

A



IHW will be processed at a treatment facility, wood and tires will be sold, and
used cooking oil will be sent to a treatment plant

Other waste streams overview

. . . N
Collection ﬁ > Recycling/treatment and disposal [P >
o & 7 Located in landfil \@
N, —C e
] IHW treatmentplant [13ktpal Engineered landfill |
: & g ,@ Located in landfill il
Agriculture (~100% ) > o F + L@,
(wood waste) bt " Shredder and baler i e g
PSD to trade Wood offtakers

& Located in landfill UCO to w
1) PSD licensed e + be supplied to an exdlusive +
@ uco/uLo M 100% treatment player 100% UCO treatment plant

. totherstreams . UcOcollectioncenter ~ PSDwillreceive royaltyfees outside of RAK
Tires “‘3" TN\ g
- . REY Tires received in PSD landfil| =—— e 2 { 100% ) >
Maintain current operation v .
Engineered landfill Tire offtakers
IHW Agriculture (wood) uco/uLoY Tires
Financials & model Financials & model Financials & model Financials & model

Revenue ('30) AED 30 m Revenue ('30) AED 1 m Revenue ('30) AED 0.17 m Revenue ('30) AED 0.2 m
W In-house Concession In-house

Potential partners Potential partners Potential partners Potential partners
@9 BEEAH @ veoua No partner needed blUP-.sJ-.' ENVIRIG, No partner needed

Given the small quantities and infrastructure needs, PSD should adopt a waste management licensing and royalty-sharing model to formalize the sector and generate revenue

1) Only consider UCO at current stage, ULO to be further explore as the UCO business ramp up

Source: PSD, Roland Berger 153



IHW

For the treatment IHW, PSD could consider setting up a JV increase landfill
diversion while generating attractive returns

Opportunity card IHW treatment

&

Waste stream

IHW

&

Opportunity description

e Set up a small IHW treatment plant to incinerate
and safely treat hazardous waste

e Operate through a JV or concession to leverage

private sector expertise and investment
'}

Rationale

e Volume of THW is sufficient to justify the plant’s
setup and ensure operational feasibility

e Waste is currently managed at the landfill,
ensuring feedstock availability and control

e THW treatment is a common practice globally,
with multiple private players available for
partnerships

Source: PSD, Roland Berger

Strategic direction m

v/
Concession

Key information

Organize &

formalize Sell feedstock

1§‘

Volume
Profitability

12 k tons per annum
High (10-15% IRR)

o

Potential partners

1

> BEEAH p) (@veoua

Sustainobility

g

=

Required actions

e Conduct a feasibility study to determine plant
capacity, technology, and operational
requirements

e Identify and engage private sector partners with
experience in hazardous waste treatment

¢ Develop a JV/concession agreement outlining
investment, roles, and revenue-sharing terms

¢ Design and construct the treatment plant with
suitable technologies for local waste types

e Launch operations and monitor performance
against environmental and financial KPIs

154



IHW

PSD could develop a hazardous waste treatment facility to ensure safe disposal

of IHW

Strategic options — Industrial Hazardous Waste (IHW)

IHW collection breakdown [tons, p.a.] Strategic options

Mixed Hazardous
Chemical liquid Water
Clarifier Scum Waste
Mixed Septic With Qil
Oily Sludge

Semi Solid Sludge
Screening and Grit Waste
Paint Waste

Insulation Waste
Chemical powdery Waste
Other

Total

585

305

302

258

204

191

105

100

297

7,203 Maintain status quo

5,366
¢ Continue the current

practice of disposing of
hazardous waste in the
landfill without additional
treatment or processing

e Minimal capital and
operational investment
but risks long-term
environmental,
regulatory, and
reputational challenges

14,916

Develop a hazardous waste
treatment facility

e Establish a dedicated
facility for hazardous waste
stabilization and incineration
to ensure safe disposal and
compliance with
environmental regulations

¢ Requires upfront
investment but mitigates
environmental risks, aligns
with sustainability goals, and
may unlock potential
revenue streams through
partnerships or waste
processing fees

Key takeaways 3
y y {@}

Industrial hazardous waste (IHW) is
currently charged at 400 AED per ton
for landfill disposal but is not
properly treated, leading to
environmental and regulatory risks

There is no licensing or regulation
mandating transporters to
deliver IHW to RAK's landfill,
resulting in IHW potentially being
transported and valorized in other
emirates

Setting up a dedicated
hazardous waste treatment
plant is the ideal solution to address
improper treatment, ensure
regulatory compliance, and retain
value within RAK'’s jurisdiction

1) including: Non-Recyclable Foam (84 tons p.a.), Used Qil Filter (61 tons p.a.), Alcohol (60 tons p.a.), Oil and Grease (58 tons p.a.), Medical Mixed Waste (24 tons p.a.), Oily Grit (6 tons p.a), Electronic Waste (3 tons p.a), Batteries (1 tons p.a)

Source: PSD, Roland Berger
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IHW

PSD could establish a hazardous waste treatment plant to ensure safe disposal,
environmental compliance, and revenue generation

Hazardous waste treatment plant — Concept overview

Description

Concept overview

e Establish a hazardous
waste treatment plant
in RAK with an
incinerator, stabilization
plant, and secure
storage area

e Implement strict
regulations mandating
licensed transporters
and tipping fees for
waste generators

e Ensure safe disposal,
environmental
protection, and revenue
generation from
treatment services

Source: PSD, Roland Berger

]

Hazardous waste

Stabilization
plant

A\ 4

Disposal

generators
Incinerator
A
\4
Licensed _| Secure storage
transporters area

Benefits 2@-

Y-

¢ Ensures safe and compliant
disposal of industrial
hazardous waste,
preventing environmental
contamination

e Generates revenue through
tipping fees based on waste
type and quantity

¢ Retains IHW within RAK,
reducing reliance on
external facilities and
improving regulatory control



IHW

A joint venture offers an ideal business model that balances investment, risk,

and returns

IHW — Hazardous waste treatment facility partnership options

Option 1 — Fully in-house

Option 2 — Joint Venture

Option 3 — Fully outsourced

(concession model)

&%

&% 9§ R
<2 g M

Sold

Offtaker

A 4

Feedstock

Treatment in

Feedstock facility

Offtaker Feedstock [ Treatnjgnt N1 Offtaker
facility

PSD sets up, owns, and operates the facility

Description independently

PSD establishes a JV with a technical
partner/operator and grant the JV exclusive
rights to collect and treat hazardous waste

PSD contracts a private operator to design, build,
and operate the facility, with no ownership stake
for PSD

¢ Full control over operations and revenue
¢ Alignment with regulatory goals and standards

e Leverages technical expertise of the partner

e Reduces CAPEX burden for PSD

e Maximizes revenue potential through tipping fees and

profit-sharing in the JV

¢ No CAPEX required for PSD

¢ Transfers operational and technical risks to the private
operator

« Simplifies project implementation for PSD

Cons

¢ Lack of technical expertise to design, build, and operate
the facility

e High CAPEX and OPEX

« Significant operational risks and potential inefficiencies
resulting in longer timelines

Source: PSD, Roland Berger

Cons

Cons

e Shared control with the partner may limit decision- ¢ Limited revenue generation, as the private operator

making autonomy

retains most profits

e Requires strong regulatory enforcement to maintain ¢ Reduced influence over operational decisions and

exclusivity and ensure compliance

regulatory alignment
¢ Reliance on private sector efficiency and compliance




Wood

PSD could maximize waste value and generate additional by selling shreded and

baled wood waste

Strategic options - Agriculture and animal waste

Waste type

Strategic options

Green waste

Agriculture
waste

Camel waste

Total annual waste collected by PSD (k tons, p.a.)

Source: PSD, Roland Berger

Wood waste

Wood shredding
& sales
Shredding of wood

waste and sell to
offtakers

Feedstock sales

Sold as feedstock for
cement plants, as it can
be used as an
altemative fuel source

Advanced
treatment
Converting wood waste

into woodboards, paper,
pull etc.

Composting

Turns camel manure
into organic compost for
use as a natural fertilizer

Composting
Converts green waste
into nutrient-rich

compost for agricultural
or landscaping use

Anaerobic
digestion
Processes manure into

biogas for energy and
digestate for fertilizer

Rationale 2@}

Y-

e Wood shredding allows the
wood waste to be sold to
offtakers which could use the
feedstock as a renewable
energy source

e Advanced treatment requires
more specialized equipment
and large volumes to reach
profitability

e Cement plants have high
demand for camel waste as a
alternative fuel source

¢ Anaerobic digestion facility set-
up is costly, while feedstock is
limited, and compost has
limited local demand
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Wood

PSD could shred the wood waste to sell it to offtakers which can use the refined

waste as an alternative fuel source

Agriculture waste — Wood shredding & sales

Description

Concept overview

e A biomass processing
facility converts
agricultural waste (palm
and wood waste) into
prepared biomass
feedstock

e The waste is shredded,
dried, and refined to
meet specifications
required by offtakers

e The processed material
could be used as clean,
high-calorific fuel

Source: PSD, Roland Berger

S

Palm waste

Wood waste

Shredding

Bailing

Benefits >
§

S
-

e Supplies offtakers with
consistent, high-calorific
feedstock for efficient
energy production

e Reduces reliance on
landfills, lowering
environmental impact

¢ Monetizes agricultural waste
by transforming it into a
valuable energy resource

e Promotes circular economy
by converting waste into
renewable energy feedstock
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Wood

Setting up an in-house shredding operation is advisable due to simple processes
and the ability to capture the full revenue potential

Agriculture waste — Wood shredding & sales partnership options

Option 1 — Sell feedstock

shredding operations

Option 2 — Set-up own

Selected option

Option 3 — Establish a JV
with a partner

&éft

X%

%
-4 S

Sold

Offtaker

A 4

Feedstock

Feedstock > Treatment in N

facility Offtaker

Treatment in
Feedstock [ facility —»  Offtaker

PSD collects agricultural waste and sells it as raw
feedstock to an existing or third-party wood

sl Bl oedding facility, with no additional processing

PSD builds and operates its own wood shredding
activities, managing the entire value chain from
waste collection to feedstock processing

PSD partners with a technical expert to jointly
establish and operate the wood shredding
facility, sharing investment, expertise, and

risks

e Minimal capital investment and operational
effort

¢ Quick and easy to implement

e Captures full revenue potential across the
value chain

e Ensures complete control over operations &
quality

e Shares financial and operational risks with a
partner

e Leverages partner’s technical expertise for
efficient operations

Cons

» Generates lower revenue compared to
processed feedstock

Source: PSD, Roland Berger

Cons
e Higher capital costs

Cons
¢ Revenue is shared with the partner

e Requires structured agreements to ensure
alignment
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UCO/ULO

For the treatment of UCO/ULO, PSD could consider organizing and formalizing
the sector by regulation and establishing partnerships with private operators

Opportunity card UCO/ULO treatment

\

&

uco/uLov

&

Waste stream

Opportunity description

e Formalize and regulate the UCO/ULO waste
stream by mandating collection at designated
points and developing partnerships with private

operators
@

e UCO/ULO is a valuable waste stream that can be
converted into high-demand products, creating
revenue opportunities

e PSD does not currently possess control over the
feedstock, leading to inefficiencies in collection
and utilization

e Formalizing the UCO/ULO stream through
regulatlons and enforcement ensures consistent

upp E}/ and prevents |Ilegal dis osaI ractices
1) Foc ind on UCO ‘at the current sta nd apply the

Rationale

Source: PSD, Roland Berger

Strategic direction m

v/ Organize &
Concession Sell feedstock

(

1§‘

Key information?)

Volume 1-1.2 k tons per annum
Revenue potential AED0.1-0.2m
7o
e 0
Potential partners "we

blue . oL

me business model to ULO in the future

e Issue an RFP and concession to grant exclusive
rights for UCO and ULO treatment

Required actions

e Define a royalty structure tied to waste volumes
and operator revenue

¢ Enact policies mandating waste generators to
hand over UCO and ULO exclusively to certified
(NoC-approved) collection companies

¢ Require collection companies to ensure the proper
transportation of collected UCO to designated
collection centers within the new landfill site

e Establish systems to track volumes, enforce
regulations, and ensure operator compliance

¢ Conduct outreach to educate waste generators on
new policies and benefits
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UCO/ULO

Both UCO and ULO are expected to grow, driven by tourism development and
population growth, while PSD currently lacks control over these waste streams

Overview of UCO and ULO in RAK

RAK UCO market size by volume [k tons] Current collection rate Key :\@a
—(+3%)— > insights N
1,03 1,06 1,09 1,12 1,19 » UCO generation is expected to

grow at a CAGR of 3% as the

0/ RAK population expand,
o reaching 1.2 k tons annually
e ULO generation will increase
with economic development,

2023 2024 2025 2026 2027 2028 driven by population growth and
RAK ULO market size by volume [k tons] rising car numbers, reaching 6k
tons per year by 2028
o ¢ Both oil-based waste streams
@ 6.15 are highly profitable, but
5,47 5,69 5,91 4 currently, none are collected by

5,06

o PSD
o ¢ UCO/ULO market is too small to

set up a dedicated treatment
facility within RAK

2023 2024 2025 2026 2027 2028

Source: Desk research, Roland Berger 162



UCO/ULO

To formalize UCO/ULO waste streams, PSD can grant exclusivity to a single
waste operator for handling all UCO/ULO in RAK

Overview of UCO/ULO strategic options

Current challenges

Strategic options

Total UCO/ULO volume [k tons p.a.]

7,30

6,10

2023

2028

* Fragmented market with
unorganized collection
practices

¢ Lack of control over waste
flow and visibility on
waste volumes

e Waste value leaked
outside of RKA

I Recommended option ‘\ Deep dive on next slide

Source: Roland Berger

Option 1 — Maintain

Option 2 — Set-up own

e Maintain the current
approach, PSD to issue
NoCs granting waste
operators the right to
collect and transport
UCO/ULO from generators

status quo treatment plant

\\\g‘:/rr \Qf;?r,

”L“~“I’”<“ snusnaen
I N g
= W @ (e
ﬁ @ feé W v

e PSD builds and operates
its own UCO/ULO
treatment facility,
managing the entire value
chain from collection to
feedstock processing

Option 3 — Grant
exclusive treatment
rights

=ph ==mA =)

=
f &
i @ (2e
> g
e PSD grants exclusive
treatment right to single
waste operator to receive
all UCO and ULO in RAK

and generate revenue
from royalties

Strategic
consideration

Option 3 is the
recommended option at
current stage due to:

¢ NoCs do not generate
substantial revenue
and add complexity in
overseeing and
controlling waste flow
and the sector

¢ Limited waste volume
makes facility setup
economically
unfeasible
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UCO/ULO

Granting exclusive treatment rights allows PSD to formalize UCO/ULO waste
streams in RAK while generating consistent revenue without additional CAPEX

Strategic option 3 - Grant exclusive treatment rights

Description

Concept overview

e Develop a regulatory
licensing framework
requiring all waste operators
to obtain a license or NoCs
to handle waste in RAK

e Establish a legal framework
mandating that only PSD or
licensed operators can treat
and receive waste

e Issue an exclusive license to
a single operator for the
receiving of UCO/ULO in
RAK and enforce
transporters to dispose
waste in licensed facility

e Implement a revenue
sharing mechanism,
charging a percentage of
revenue generated

Source: Roland Berger

Licensing legal ¢ o ce
framework

generator to
\ ‘ choose right !
Transporter

—_—

UCO/ULO generator

i @ e

Hotel Kitchens Garage

Establish Authorized operators to use I
framework, their own fleets for UCO/ULO N
N waste transportation i
X% .
” V N Issue NoC 00 ™==Q0=@
Issue st primant Transporter fleets
exclusive l
license and Pay back % v
monltlc_)r o5 of revenue -
complianc
P 2 @ generated g
onon o |
IIIIIII |
WM treatment Licensed company's
company collection center

Pre-requisite Collection/ transportation Tl:eatment/
disposal
I

1
I
[
I
[
I
[
I
[
I
[
UCO/ULO 1
treatment facility :
[

I

[

I

[

I

[

I

[

I

[

I

[

S

1S
-

Benefits 2@-

Environmental

improvement

e Ensure formalized
hazardous material disposal
and handling practices

Revenue generation

e Provide PSD with a
consistent income stream
without requiring additional
CAPEX

Operational efficiency

¢ Leverage licensed WM
company to support the
inspection and monitoring



Given the lack of jurisdiction over RAK Ports, PSD's involvement is limited to
collaborating with RAK Ports on the development of marine waste guidelines

Overview of marine waste strategic option

Overview of RAK Ports

Al Jeer Port

 Warehousing @

¢ Cargo Handling ~

¢ Marine and J
Anchorage

e Training Institute

Saqr Port and free zone
¢ Cargo handling

¢ Free zone land lease

* Warehousing

¢ Marine and anchorage

¢ Training institute

Ras Al Khaimah Port and

free zone

* Free zone land lease
* Warehousing
e Cruise Terminal -
¢ Cargo handling

¢ Marine and anchorage

Al Jazeera Port

e Ship repair

¢ Cargo handling

* Warehousing

» Marine and anchorage

e RAK Ports, a government-owned entity, manages and R AK
operates all four ports and port free zones in Ras Al

Khaimah

PORTS

e RAK Ports holds full authority and ownership over
all operations within the free zones, including waste
management

ﬁ.\*

Waste
from ship

o

from Ports
operation

P

Hazardous
waste

Recyclables

ﬁ
General waste

Recyclables

=
o o

General waste

Hazardous
waste company

Sales of
recyclables

PSD does not have jurisdiction over RAK Port freezones

Source: RAK Ports, Roland Berger

PSD involvement

Challenge

¢ Suboptimal waste sorting at
the source by ships leads to
increased disposal costs

charged by PSD

PSD contribution

e Partner with RAK Ports to
develop marine waste
guidelines that ensure proper
sorting of hazardous and non-
hazardous waste at the
source, both on ships and at

the port
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Organization

WMA can be structured by the waste value chain and streams, with each sub-
department/BU maintaining its own WM and financial reports for accountability

Overview of Waste Management Agency organizational structure — [Current state]

RAK Public Service Department

WM executive director office

[
Pre-collection/ collection Treatment and disposal

) . MRF
Commercial collection
MHW
Residential collection Landfil
...................... ‘ ‘ ‘ ‘

Finance HR Inspection Regulation Licensing & NoC. Awareness IT, etc.

Shared service at PSD level

Source: Roland Berger 174



Organization

The revised structure introduces two new business units and strengthen the
existing treatment unit

Overview of Waste Management Agency organizational structure — [Proposed state]

RAK Public Service Department

WM executive director office
[
O OO PP PP OO VPP PP PP OOPPPPTPPRIURPOR Feeeevevenessseeeeeeeeennnsnneseeeeseeennnnssaeeeeeeeeennnnsnaeeeseesntensnseeeseeeeeenenssssseseeeeeeenannsaseseeeeeeenanssaseeseeerrerannns S SIS ITISOPSP SO
. . . . . . . . Business development and
Pre-collection/ collection Treatment and disposal Licensing and Business intelligence P
awareness
_ _ MSW Licensing & NoC. Project development
Commercial collection
HW
Business intelligence Awareness
Landfill
Residential collection
CDW
Shared service :
Finance HR Inspection Regulation IT, etc.

Shared service at PSD level New or modified departments

Source: Roland Berger 175



Organization

The revised structure introduces two new business units and strengthen the

existing treatment unit

Overview of Waste Management Agency organizational structure — [Proposed state]

RAK Public Service Department

WM executive director office
[

PO OSSP P PP PP TR POOD e e eeeeeeueseereeensesreeeasessesrasasresnaseeressaresserrarsessereasesserearesseteasessernasessernaeses beereerenerrerenerrereneererraeeserraneeseenas .
. . . Licensing and Business Business development and :
Pre-collection/ collection Treatment and disposal . .
: / P intelligence awareness
: _ _ MSW Licensing & NoC. Project development
: Commercial collection
: HW
Business intelligence Awareness
: Landfill
: Residential collection
: CDW
Shared service
Finance HR Inspection Regulation IT, etc. :

Shared service at PSD level New or modified departments

Source: Roland Berger

Key benefit

@ Clear accountability

High specialization

&g Improved financial
® transparency

Cost synergies from
@ shared services
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Data management

The E-Manifest provides a digital solution to track waste movements across the
value chain efficiently fostering regulatory compliance

E-manifest — Key concepts

Overview and rationale — Conceptual model

¢ Instrument relies on creating and -
mandating the use of a standardized Data submission
electronic form that supports waste
tracking throughout its lifetime by

being filled/ updated after each transfer API
e The instrument aims to: e \ // /

— Assist in data analysis and
tracking by providing govt./

authorities with a complete view of Industry = = =
- . - 1 ﬁ h ﬁ

the wa_ste in circulation . systems?) — i/ '
—Save time and money by replacing g/ g/

traditional paper forms with easy-to-

Data capture and
processing

Data reporting

(GSWi9sAs
Ansnpur

@2N9nd

retrieve digital forms E-Manifest >
services z
1 SZ0
— ~/ 582
Web Web @ =
applications submissions ~

1) Various software and technological solutions used by companies involved in waste management which must be integrated with the E-manifest system; 2) Information usually available with a delay (e.g., 90 days)

Source: Desk research, Roland Berger 177



Data management

E-manifest system combines manual reporting and sensors to collect
comprehensive waste data, enabling PSD to better understand the sector

E-manifest data collection and management [CDW]

type

Data collection

Data mgmt.

)@
Manual reporting

Source: Roland Berger

Generation / pre-collection
Waste generator

® Name of
generator

® # tons of CDW
generated on
site by waste

1
1
I @®© waste generation per

: construction site

I @ Total CDW generated b. CDW
| composition

I OO # tons of CODW reused/illegal

[ disposed onsite (manual check
| needed)

LY

=% Bin/Skip sensor

o

Collection

© # tons of CDW
by type
transported out

© Transportation
vehidle plate
number

© Name of
transporter

© Geo location
data of
transportation
vehicles

© Waste weight
monitoring

N
=

OO +# tons of CDW transported
with transportation time

O © Responsible transporter
OO Real time vehicle location

monitoring

O OO Real time transported waste

monitoring

"

Treatment

g Transporter

©® # tons of CDW
received by
treatment
facility

© Gate fee
charged

@ # tons of CDW
managed by
treatment
facility

@ # tons of
output
produced

3%

P e e o e e e e e e M M e mmm M M e e Mmm M e e Mmm M e e M M e e mmm M e e Mmm M e e Mmm M e e Mmm M e e mmm M e e Mmm M e e Mmm M e e mmm M e e e e e

KPIs monitored by centralized data management platform

© # tons of CDW received

©® 0O # of tons illegal dumped
O Gate fee revenue

© O O Gate fee liable generator

@ Fadility capacity/utilization
monitoring

N —
E.T-CQ Weight sensor GPS sensor _ Weight bridge

g CDW facility

L

Disposal

@® # tons of
output/rejects

by type
transported out

@ Fadility output monitoring

© @ Recyding rate

@@ Facility efficiency

@@ Inventory
@O @ Material sold

@® Name of off
taker

@ # tons of
output
transported to
off taker

o @ )
5

@ @ Illegal dumping monitoring

g Landfill
gg Offtake |

@® # tons of
rejects
received

© @ Landfill diversion rate
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Data management

PSD can build on its ongoing project with Dubai Digital to enhance platform
features for monitoring of all waste streams across the value chain

E-manifest and centralized data management implementation

...............................................................................................................
. "o

Options Fos ]

e Build own tailored platform

Build an independent, custom e-Manifest platform

tailored specifically to PSD's needs, with integration
with the current fleet tech solution

e Might result in higher costs

¢ Customized solution to
exact needs

Pros and cons

Partnership : ]
Subcontract
structure AR SRS AT ( End-to-end subcontractor ) Develop a tailored
digitize equipment platform
: =0 o i Custom dashboard
i N G
o\ L0 oS0
\ .

'i Preferred option: expand the current platform with
. Ml Dubai Technologies for all waste streams monitoring

Source: Roland Berger

-----------------------------------------------------------------------------------------------------------------
. B
o O

Use an existing platform from
a third-party provider

Adopt an off-the-shelf third-party e-Manifest platform
and integrate it with the existing fleet tech solution

e Limited customization for
RAK's context

¢ Cost-efficient and fast to
implement

&

Purchase sensors and Subscribe to an
existing platform

digitize equipment

General Dashboard

toring cam

=5 =0 Data
' (@Ih‘. -Pr- gl s Fleet | Weight on-
ay 1o)a0} mgmt mgmt moni- board

g o
. .
---------------------------------------------------------------------------------------------------------------

e Integration challenge
¢ Vendor lock-in
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Awareness

We identified two primary objectives for awareness efforts and four key target

audiences to educate and engage

Awareness overview
Waste reduction

To educate the public on environmental, economic,
and social impacts of waste (particularly focusing on
food waste) and promote behavioral change to
minimize waste at the source to reduce waste
management demand

9. @

Residential Tourism
destination

o— Audience —¢ e— Awareness objective —e

Source: Roland Berger

Sorting at source

Educate on the importance of waste segregation and
promote behavioral change to ensure proper
separation at the source, enhancing recycling
efficiency and maximizing revenue for proposed
facilities

ﬁ @
Educational Construction
institution
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Awareness

Awareness programs for residents should focus on daily behavior change,
ensuring broad reach and effective incentives

Awareness program — Residential

Audience and sub audience

Residential

¢ Residential area
e Community
¢ General public

Main objective

e Inform residents on the impact of
food waste and promote daily
behavior changes

¢ Educate residents about the newly
implemented sorting system to ensure
compliance

Main external stakeholders

e Ne'ma
e Community developer

Source: Roland Berger

Preferred channels

1]
()]
2
=)
c
()]
o
IE
©
c
(")
L]
o
(]
et

Social media
/TV broadcast/
Street ads

Direct
engagement

Short video

Infographic

PoS discount

Educational
workshop

Maximize awareness campaign
reach and create reinforcement
effect on key messages

Face to face message passing to
raise sense of importance and
ensure compliance

Capture attention and convey
messages quickly in a clear and
easily understandable manner

Informational material designed
to last and be reviewed as
needed

Collaborate with retailers to
provide discounts as rewards for
compliance

Interactive sessions help
participants learn practical
actions

Key messages

Waste reduction (collaboration with
Ne'ma)

e Encourage the audience to adopt
sustainable purchasing habits by buying only
what they need and minimizing single-use
products

e Introduce practical ways to reduce waste
during product use, such as tracking
expiration dates and donating surplus food

Sorting at source

o Inform the audience about the new bin
sorting system

» Explain the types of waste designated for
each color-coded bin

o Educate on the impact of sorting and the
importance of individual contributions

£
]
c
[}
=
(8]
()
£
(=)}
c
=
:g
c
o
£
©
c
[}
(]
-
o
4

% of target
audience
reached

# tons decrease
in the food
waste generated
per household

# tons of food
waste donated

Waste reduction
awareness

# of recyclables
collected from
residents

Vo 0 Y
Enl

Social media data
with manual
recording

Waste auditing
and survey

Manual recording

Survey

Weight sensor
and weight
bridge data
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Awareness

Awareness programs for tourism destination should focus on employee training
workshops and marketing incentives for hotel participation

Awareness program — Tourism destination

Preferred channels

Audience and sub audience

Tourism
destination

e Hotel employee
¢ Tourists

Main objective

e Educate hotel employees about the
newly implemented sorting system to
ensure proper compliance

e Communicate sustainability messages
to tourists to develop a sustainable
brand image

Main external stakeholders

e Ne'ma
e RAKTDAD

1) Ras Al Khaimah Tourism Development Authority

Source: Roland Berger

()]
()]
2
=)
c
()]
Q
IE
©
=
(")
L]
o
(]
et

RAKTDA
website

Direct
engagement

Interactive
activities

Infographic

Educational
workshop

Green hotel
award

Leverage RAKTDA to create
marketing effect to attract
hotels to participate

Face to face message passing to
raise sense of importance and
ensure compliance

Fun and meaningful activities
that attracts tourist to
participate

Informational material designed
to last and be reviewed as
needed

Interactive sessions help
participants learn practical
actions

Introduce green hotel award for
hotel to leverage as a marketing
and branding material

Key messages

Waste reduction (collaboration with

Ne'ma)

¢ Provide guidance to hotel kitchens on
effective menu planning and portion control
to minimize food waste

o Utilize the Green Hotel Award and RAKTDA
website announcements to encourage hotels
to ban single-use products and implement
innovative waste reduction initiatives

¢ Highlight the impact of food waste and
RAK's commitment to reducing it, raising
awareness among tourists

Sorting at source

¢ Educate hotel employees on waste sorting
practices and the newly implemented three-
bin system

¢ Train employees on separating organic
waste and utilizing digesters or composters
for on-site treatment

e Assist hotels in developing customized waste
sorting processes tailored to their operations

¢ Raise awareness among tourists about the
importance of waste sorting and the impact
of plastic waste on tourism destinations

£
]
c
[}
=
(8]
()
£
(=)}
c
=
:g
c
o
£
©
c
[}
(]
-
o
4

# of initiative
launched

# tons of organic
waste treated
onsite

% reduction in
food waste from
hotels

Green Hotel
Awareness
criteria

# of recyclables
collected from
hotels

Manual recording

Hotel reporting

Hotel reporting

Survey

Weight sensor

and weight
bridge data

183



Awareness

PSD can collaborate with DoK to develop awareness programs for schools and
implement a mandatory curriculum to cultivate a sustainable culture

Awareness program — Educational institution

Preferred channels

Audience and sub audience

Educational
institution

e Students
e Teachers

e Parents
Main objective

Instills knowledge about
environmental challenges and
sustainable practices from a young
age, shaping lifelong habits

Main external stakeholders

e RAK Department of Knowledge

Source: Roland Berger

0
]
-
e
g
o
=
©
c
(]
]
=]
=]
-

Educational
website

Direct
engagement

Educational
curriculum

Educational
workshop

Sustainability
award

Leverage online websites with
curriculum to educate students
from home

Collaborate with school and
teacher to delivery the
knowledge face to face

Mandatory curriculum
(online/offline) to ensure the
participation of students

Interactive sessions with
engaging and entertaining
elements make WM learning
memorable and motivating for
students

Offering small prizes and
certificates for achievement to
add an element of motivation
and fun

Key messages

Waste reduction (collaboration with
Ne'ma)

¢ Introduce the concept of food waste and
highlight the impact of food waste (socially
and economically)

¢ Educate eating and consumption habit (take
exactly what you need) that support the
food waste reduction

¢ Inform and show examples of ways of
reusing waste (e.g., plastic bottles)

Sorting at source

¢ Educate the impact of plastic/paper and
other waste from environmental perspective

» Explain the types of waste and the systems
used for sorting (implement 2-3 bin system
at school for students to participate)

£
]
c
[}
=
(8]
()
£
(=)}
c
=
:g
c
o
£
©
c
[}
(]
-
o
4

# of workshop
/curriculum
delivered

% participation
rate of schools

# tons of food
waste collected
from school

Student and
parent
awareness &
behavior change

# of recyclables
collected from
school

School reporting

Survey

Weight sensor
and weight
bridge data

Survey

Weight sensor
and weight
bridge data
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Awareness

Awareness program for construction will focus on CDW sorting, emphasizing

that mixed CDW increases costs

Awareness program — Construction

Audience and sub audience

% PSD Sorting knowledge posted on
. c i official website for EPC and
Construction £ | T developer to follow
e EPC/construction sites '5
¢ Developer 8
b
f
% Direct Face to face message passing to
E engagement ensure sorting compliance

Main objective

« Delivery message on mandatory

compliance of sorting at source at Informational material designed

to last and be reviewed by

construction site tifll Infographic
S workers / employees as needed
5
c
8 Informational sessions with
= Educational sorting knowledge help
o workshop participants learn practical
c actions
. (]
Main external stakeholders v
o 8 Mvsterv sit Conducted unscheduled site
* RAK Municipality = viZit ery site visits to check and inspect the

compliance

Source: Roland Berger

Key messages

Sorting at source

o Educate the CDW waste types and sorting
skips required for CDW

¢ Introduce the implemented policies and
fines/fees for dean and mixed CDW to
emphasize their importance and highlight
how sorting at the source can reduce costs

£
]
c
[}
=
(8]
()
£
(=)}
c
=
:g
c
o
£
©
c
[}
(]
-
o
4

%o of clean CDW
collected

# of site visit
conducted

Worker and
developer
awareness &
behavior change

Weight sensor
and weight
bridge data

Manual recording

Survey
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We have planned the implementation of innovative technologies across the
waste value chain to support and enable the RAK WM strategy

Overview of applied innovation

Pre-collection

Recycling/treatment and disposal

Bin technology (RFID)

i « Bin collection monitoring

e Collection optimization

e Bin location mapping
Composter/digester/compactor

¢ Collection demand reduction
¢ Onsite waste reduction

Reverse vending machine
e Awareness development

¢ Recycling rate and purification
increase

¢ Extra revenue generation

Fleet technology

Fleet GPS location
sensor sensor

Fleet weight

* Fleet location tracking
e Illegal dumping monitoring
e Collection route optimization

e Data collection and insights
generation

Optical sorter

¢ Sorting accuracy improvement
¢ Recycling rate increase

¢ Operational cost reduction

¢ Incremental revenue generation

Go-fencing / E-manifest / centralized data management platform
¢ Data analysis and insights generation e Sector planning and decision-making support e Inspection and enforcement enablement

Source: Roland Berger
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With the implementation of new strategy, PSD will be able to reach revenues of
~AED 120 m with the EBITDA margin of 34% in 2030

Revenue evolution — PSD WM department

EBITDA

122

78

W RDF 65 “

W cow

B MRF -
new line

74
B Other waste 67 68 70 72
streams

Baseline
revenues

2025 2026 2027 2028 2029 2030

Source: Roland Berger



Compared to the 2030 baseline, EBITDA is expected to increase by AED ~20 m
reaching ~AED 40 m

EBITDA evolution — PSD WM department

+19
5
9
5
EBITDA 2025 Baseline MRF/RDF CDW Other waste streams EBITDA 2030

EBITDA 2030

Source: Roland Berger



The strategy will require a cumulative investment of ~AED 286 m to be deployed
over the next years

Overview of investment required

» . i S
- Investment in facility civils works, RDF
é ?I:BUFS)E derived fuel AED 20 m AED 10 m¥ 2025 required equipment purchase and
vehicles

.u.A\— Constr_us:tion and Investment in CDW fixed facility civils

J_ |  Demolition Waste AED 33 m AED 33 m 2025 woc:ks, r:_eclquired equipment purchase

(CDW) anda venicles
iS @ Materials ReCOVGI'y AED 64 m AED 32 m]_) 2025 Investment in civils WOI’kS, MRF
— Facility (M RF) equipment, and vehicles
ilml
Q

g)“lrb(z AED 38 m (capping) Investment in civils works of current

- d Landfill AED S5 (new AED 55 m (new 2025 landfill capping and new landfill
| P8 4 landfill) development
QeS?  Other waste streams InV?StmeT o WOOdtShregqin?Hw

5 1 equipment, co-investment in
ﬂg‘ﬂ (Wood and IHW) AED 46 m AED 23 m" 2026 facility civil work, and required
) eTe0s equipment
Q g g D) AED 65 m (2025) 2025 Investment in new collection/service
2 i vehicles, bins, and extra bins serving 2-

pim  Binandfleets AEDIOM(029) 2028 binsystem

. Project investment

PSD required investment

1) CAPEX injection needed as 50% shareholder of the JV

CAPEX injection year

Total: AED 351 m

AED 286 m



PSD should develop standalone P&L, balance sheet, and cash flow statements
for each business line to track financial performance independently

Proposed financial reporting structure

Current state: Implement
Lack of segregation in financial reporting business line-specific financial reporting

k
RDF CDW MRF MHW
e Financial reports are consolidated without standalone P&L, e Develop standalone P&L, balance sheet, and cash flow
balance sheets, or cash flow statements for individual business statements for each business line to track financial performance
lines (e.g., MRF, CDW, collection) independently
e Limited visibility into the financial performance of each business e Standardize reporting processes across all business lines to

line, hindering decision-making and profitability analysis ensure consistency and comparability

Source: Roland Berger 191









RAK waste management strategy is expected to deliver significant
environmental and economic benefits

Strategy impact @
~40-50%

Current state Envisioned state
2030

~AED 120 m
Landfill diversion rate [%0] ~AED 40 m

_— PSD revenue [AED m]

S
AED 63 m /

AED 19 m

Low level of service Limited awareness Gap in policies & High city cleanliness
standards
- " ‘ﬁ, 3 & ""'“'~_‘ ‘:.'_,-

Strong awareness level Formalized sector
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We identified 9 strategic initiatives and 5 enablers for RAK to implement over
the next 3-5 years to achieve the 2030 strategic goal

c . . . .

(= To deliver exceptional waste management services, promoting

{7 a sustainable environment for residents and tourists

>

w . - 1 _7‘;( = B ] -~ u

| & e =7 3 £S5 ] ] - g

a 1. Make city clean & reduce waste 2. Generate revenue from MSW and 3. Participate in other waste

LS generation of MSW and CDW CDW recycling streams to capture profitability

o

% @ Enhance the (pre)-collection service level @ Improve MRF performance @ E:g:é%ﬁi;nstStr'al MEPEITESIS TR IR e

a @ Explore opportunities for waste reduction @ Monetize and recycle Municipal Solid Waste @ Set-up shredding facility to shred and sell wood waste
@ Assess opportunities for landfill management @ \I/)vivsetzg)p recycling plan for Construction Demolition @ mggt)at:)zred?rtZéatrssglr::lzwesgth ;_?rlé%r; royalty fees (e.g.

Enablers l Organization & governance I l Regulations & standards I l Awareness I l Data management I l Financial transparency I

Total revenues of AED 120-130 mn B=®r ‘ EBITDA margin of 30-35% /(I@,}/ ‘ 30-35% MSW landfill diversion rate ﬁ ‘ 60-70% CDW landfill diversion rate g i

Source: Roland Berger 195



The schematic below displays the consolidated high-level implantation roadmap
of each initiative and each key milestones

Consolidated high-level implementation roadmap

n_ -_ - m 2020-2030
Q1 Q2 Q3 Q4

4 ||

1 Make city
clean &

0 » i -
1.1 Enhance the (pre)- ‘ ’ Roll out new bin systems in selected loations

collection service level Upgrade collection fleet < 3 Monitor performance B Plan residential 2-bin system and piot

:':::tcee 1.2 Explore opporumiﬁs for { Corduct periodic rew?g;_toensueoompiiame and ""':.:
generation waste reduction campaigns : etiectiveness
OFMSWand 1 3 0 o oportunities for  IEEETEED IEHEETIEE T ED &
landfl management [Cew inciil orstucion 3 3
. Sign IV D Io ctd H
G t 2.1 Monetize and recycle RS PrOJE — ‘ Construct new MRF and RDF ‘ Start operations
D Soeere wsw
from MSW 2.2 Improve MRF Issue RFP/ Deom., transfer & rebuild ‘
and CDW performance seled: bidder, current MRF
recycling s
2.3 Develop recycling plan for FSssaiic Isste RFP, Construct CDW
CDW p Cy g p Zersirﬁtee‘ ‘ select ERC recyding plant ‘ Start operations
Participate 3.1 Develop IHW treatment Sl Design project & select bidder Construct IHW plant
3 in other capabilities agrmt. & &, &
waste . - i
streams to 3.2 Set-up shredding facility Explore Purchase shredder and Start operations .
capture to shred and sell wood waste demand e fiolie 1 phose ‘ ‘
profitability

3.3 Monetize UCO/ULO,
marine waste, & other streams

Float RFP and - . ) .
Implt. polides : Continwously monitor UCO/ULO operators and regulations adherence

4 Enablers

P Establish i i o
4.1 Organization and T o Establish operational sub 3
governance dpt.

4.2 Regulation and standards 'aftWM polides

4.3 Awareness Awareness campaign rollout Campaign moritoring
Develop . .
4.4 Data management ;r;lnsltw;tgin ‘ xpand and develop integrated platform ‘ Data mgmt. :

4.5 Financial transparency Implement department-specific P&L reporting : Monitoring K

departments

’ Key milestone
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The strategy will focus on delivering exceptional waste management services,
promoting a sustainable environment for residents and tourists

To deliver exceptional waste management services, promoting
a sustainable environment for residents and tourists

Vision

1. Make city clean & reduce waste
generation of MSW and CDW

@ Enhance the (pre)-collection service level

Strategic pillars

Source: Roland Berger 198



Enhancing the pre-collection levels will focus on deploying new bins, expanding
the collection fleet and developing a plan to maximize recyclables collection

Opportunity card — 1.1 Enhance the (pre)-collection service level

&

e Replace and expand waste bins and collection fleet, adding new bin types and

Description

modemn vehicles to improve waste segregation and capacity

e Equip the fleet with GPS and data systems, optimizing routes and monitoring

performance for efficient operations
e Develop plan for RVM/ collection centers to secure more recyclables and

maximize revenues

&

Fleet
purchase plan

Ongoing

129
12
Total cost

Financials & impact

M Collection fleet

44
n ~3 40-45m I Cleaning fleet
AED

Total fleet

Transfer station fleet

Bin purchase
plan

Ongoing

&

Source: PSD, Roland Berger

23,500

B Residential

Total cost
20,000 ~2 25 m AED I commercial

Total bins

In-house

Potential partners

P
¢ Waste management head

*9-* Initiative owner fQ‘

Operating model

e Pre-collection/ collection manager In-house

e Logistics
oIT

4ty

2025|2026 | 2027 | 2028 |

Ql Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1

v

Out-source

Timeline & Approach

A. Procure and deploy new bins

B. Expand and replace collection fleet

C. Equip collection fleet with GPS

D. Develop plan for RVM/collection center

E. Rollout of new bin system in selected locations

F Implement 2-bin system across residential areas

3
EmEREEnig
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The initiative of enhancing the (pre)-collection service level will last for next 5

years, residential 2-bin system to be implemented in Q 3 2028

High-level implementation roadmap | 1.1 Enhance the (pre)-collection service level

Key actitivies

o

, 2025
Q2

Q3

Q4

2026

2027

Q4

Q1

2028

Q4

2029
Q1

1.1. Enhance the (pre)-collection service level
1. Procure and deploy new bins across key locations

2. Expand and replace the collection fleet with modem vehicles
to increase capacity and efficiency

3. Equip the collection fleet with GPS and data systems to
optimize routes and monitor performance

4. Train drivers and operations staff on using new vehicles
and systems for improved service levels

5. Develop a plan for the roll-out of collection centers/RVMs in RAK
6. Procure suppliers and launch operations

7. Roll out 3 bin system for hotels and 2 bin system for gated communities
in selected locations

8. Monitor the performance of RVM/collection center & bin system
9. Develop plan and pilot for residential 2-bin system implementation

10. Procure and deploy new bins across residential areas of RAK

Q1

Q2

Q4

Ql

@ ®B

Q2

‘ Key milestone

Source: PSD, Roland Berger
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The strategy will focus on delivering exceptional waste management services,
promoting a sustainable environment for residents and tourists

To deliver exceptional waste management services, promoting
a sustainable environment for residents and tourists

Vision

1. Make city clean & reduce waste
generation of MSW and CDW

Strategic pillars

@ Explore opportunities for waste reduction

Source: Roland Berger 201



The roll out of decentralized and centralized organic waste digestors will start in
Q4 2025 and be fully operational in Q3 2026

Opportunity card — 1.2 Explore opportunities for waste reduction

f Description

 Develop a deployment plan, conduct feasibility studies, and engage
stakeholders to finalize models for decentralized and centralized digestors

* Pilot test, optimize, and install digestors at high-end and local hotels while
training staff on operations

e Launch the digestor program at scale and monitor performance to ensure
effectiveness

f Financials & impact

Decentralized composting Waste digestion to water

Cost per unit Cost per unit

AED 100- AED 100-
150 k 120 k
Providers Providers ~
=) | )
G PMs ™K woys BRI Y O
ToGO ‘ ventures power knot
‘é’ | Potential partners
, Yos | AL HAMRA
INTERCO;%'INENTAL . P@%mm M.L}_‘j BM

4-star hotels 5 star hotels
1) Pay As You Throw (PAYT)

Source: PSD, Roland Berger

[ ]
o0

"‘3" Initiative owner _f.?}. Operating model
¢ Waste management head

e Pre-collection/ collection manager In-house

e Awareness manager

v
Out-source
3:1: Timeline & Approach
2025 2026
Q4 Q1 Q2 Q3
1. Develop a plan and conduct feasibility |
studies for deploying decentralized digestors
2. Conduct pilot at selected hotels |
3. Procure and install digestors I
4. Train hotel staff and launch digestor I
program at scale

202



The initiative of exploring opportunities for waste reduction includes rolling out
digestors which will take 12 months

High-level implementation roadmap | 1.2 Explore opportunities for waste reduction

Key actitivies

Q2

2025
Q3

Q4

2026
Q1

1.2. Rolling out decentralized and centralized organic waste digestors

1. Develop a plan for deploying decentralized digestors at high-end hotels
and centralized digestors for local hotels

2. Conduct feasibility studies and engage stakeholders (e.g., hotels and
waste management operators) to finalize installation and operational models

3. Pilot test, evaluate and optimize initiative at selected hotels

4. Procure and install digestors at identified locations

5. Train hotel staff and operators on using and maintaining the digestors

6. Launch and monitor the digestor program at scale

—

’ Key milestone

Source: Roland Berger
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The strategy will focus on delivering exceptional waste management services,
promoting a sustainable environment for residents and tourists

c : . : ,
o To deliver exceptional waste management services, promoting
“» a sustainable environment for residents and tourists

>

(7))

L | =% -

‘s 1. Make city clean & reduce waste

O generation of MSW and CDW

o

3

]

=

7))

@ Assess opportunities for landfill management

Source: Roland Berger 204



The capping of the current landfill will finish in Q4 2025, whilst the new landfill
will become operational at the end of Q3 2025

Opportunity card — 1.3 Assess opportunities for landfill management

f Description "3" Initiative owner .f.?}. Operating model
* Close the current landfill by developing and implementing a capping plan, ¢ Waste management head
ensuring compliance through leachate and gas management systems « Landfill manager In-house
* Open a new engineered landfill by issuing RFPs, constructing the facility to
international standards, and launching operations with proper waste and gas Vv
monitoring
Out-source
f Financials & impact 3:1: Timeline & Approach
New landfill Landfill capping 2025
N oo SN c 125000 L2 o o
§ A. Issue RFP and select bidder for both |
| closure and new landfill
m ¢. 55 m AED CAPEX ¢. 38 m AED B. Construct new landfill _
‘ C. Close & cap current landfill —
@ ; D. Conduct landscaping/ rehabilitation I
& Potential partners at current landfill
suee % :5 -l Eii E. Launch operations at new landfill q
Sustainability

Source: PSD, Roland Berger 205



The new landfill is expected to open in Q3 2025, whilst the current landfill will

be closed at the end of 2025

High-level implementation roadmap | 1.3 Assess opportunities for landfill management

Key actitivies

Q1

Q2

2025

Q3

Q4

1.3.A Close current landfill
1. Develop and issue RFP for landfill closure engineer
2. Finalize capping design by engineering consultant
3. Develop and issue RFP for landfill capping contractor
4. Conduct capping work

5. Land rehabilitation

1.3.B Open new landfill
1. Draft RFP and select engineering company
2. Finalize engineered landfill design
3. Develop and issue RFP for construction contractor
4. Conduct construction works

5. Move incinerator and other equipment to new landfill

‘ Key milestone

Source: Roland Berger

206



The strategy will focus on delivering exceptional waste management services,
promoting a sustainable environment for residents and tourists

To deliver exceptional waste management services, promoting
a sustainable environment for residents and tourists

Vision

2. Generate revenue from MSW and
CDW recycling

@ Improve MRF performance

Strategic pillars

Source: Roland Berger 207



Establishing the RDF and new MRF will take 18 months before the start of

operations

Opportunity card — 2.1 Monetize and recycle MSW

‘é’ Description

e The MRF could be upgraded to improve recovery rate, in addition it's high-

calorific value residues could be re-used instead of being sent to the landfill
(e.g. RDF)

e The total MRF capacity can be increased by establishing a new line of c. 170 k
ton p.a.

e Both the new and the current MRF will be placed next to the new landfill

49
R4
Revenues ['26-'30, AED m]

Financials & impact?)

00— ~
20 22 25 25
3 9 10 12 12

30 11 12 13 13

New MRF CAPEX RDF CAPEX RDF volume

[AED m] [AED m] [k tons, '31]
é’ Potential partners
&

[ENME Q) veoua sue2 eesix

h-" s &
BEEAH P di1y

ods
o- ' -@

av; Initiative owner

¢ Head of waste management
¢ Project developer

.f.?}. Operating model
In-house
RDF Out-source

MRF (new line)
Timeline & Approach

2025 2026
Q1 Q2 Q3 Q4]Q1 Q2 Q3 QA4

A. Conduct waste characterization study
and sign of JV agreement

B. Design and EPC contracting
C. Facility construction

D. Start operations

1) Financials are for the project as a whole, JV ownership has not been taken into account; 2) Based on current MRF baseline recyclable volume c. 19 k tons (incl. 13 k ton cardboard trading), 15 k tons from new line 86

k ton RDF and c. 260 k ton of MSW collected

Source: PSD, Roland Berger



The immediate next steps involve drafting the RFP and identifying the
appropriate JV partner to move forward with the project development

High-level implementation roadmap | 2.1 Monetize and recycle MSW

Key actitivies

Q1

Q2

2025
Q3

Q4

Q1

Q2

2026

Q3

Q4

2.1 Establish RDF and new MRF to monetize MSW

1. Develop and release an RFP to identify
qualified partners with technical and financial expertise in MRF and RDF operations

. Evaluate proposals and select JV partner

. Draft and sign the JV agreements

2

3

4. Conduct waste characterization study

5. Develop detailed project design and engineering
6. Develop final business plan and financial model
7

. Engage with cement plants to discuss RDF quality specifications,
pricing, and supply volumes and sign offtake agreements

8. Draft and issue an RFP to attract qualified bidders
for construction, and equipment supply

9. Evaluate and select the best bidder

10. Oversee facility construction and equipment installation, ensuring
compliance with project design and timelines

11. Iniatate MRF processing and RDF production processes, ensure quality standards are met,
and address any technical issues before scaling operations

12. Plan and initiate hiring

‘ Key milestone

Source: Roland Berger
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The strategy will focus on delivering exceptional waste management services,
promoting a sustainable environment for residents and tourists

To deliver exceptional waste management services, promoting
a sustainable environment for residents and tourists

Vision

2. Generate revenue from MSW and
CDW recycling

Strategic pillars

@ Monetize and recycle Municipal Solid Waste

Source: Roland Berger 210



After the new MRF line and RDF facility are completed, decommissioning of the
existing MRF can start in Q2 2026, ensuring minimal disruption to operations

Opportunity card — 2.2 Improve MRF performance

Y Description

e Decommission the current MRF, transport reusable components, and rebuild it

at the new site with upgraded technologies
e Test, commission the facility, and train staff to transition operations
seamlessly to the upgraded MRF

f Financials & impact

c. 1 m AED PET and HDPE output [t p.a.]

Autosorter +171% 3
4,419
w
1,706

1,628
535

Current MRF With auto sorter

HDPE M PET

f Potential partners

@ BulkHandling B TOMRA

[ ]
o0

"‘g" Initiative owner .f.?}. Operating model
* Head of waste management In-h
¢ Project developer ouse

Out-source
III: Timeline & Approach
2026
Q2 Q3 Q4

A. Issue RFP and select bidder [
B. Decommission MRF and transport I
equipment
C. Relocate and rebuild MRF I
C. Start operations —

1) Based on current MRF baseline recyclable volume c. 19 k tons (incl. 13 k ton cardboard trading), 15 k tons from new line 86 k ton RDF and c. 260 k ton of MSW collected

Source: PSD, Roland Berger



The MRF improvement will consist out of moving and upgrading the current MRF

which will last ¢c. 7 months

High-level implementation roadmap | 2.2 Improve MRF performance

Key actitivies 02 28? 04
2.2. Improve and transfer current MRF

1. Develop a detailed decommissioning and relocation plan ________

2. Develop RFP and select bidder for decommissioning and relocation I

3. Shut down operations and start decommissioning ‘_

4, Relocate equipment to new site I

5. Rebuild the MRF with upgraded technologies at the new location

6. Test and commission the rebuilt facility for operational readiness

7. Train staff and launch full operations, transitioning waste processing

‘ Key milestone

Source: Roland Berger

212



The strategy will focus on delivering exceptional waste management services,
promoting a sustainable environment for residents and tourists

c : : : :
(= To deliver exceptional waste management services, promoting
“» a sustainable environment for residents and tourists

>

n

|

£

'a 2. Generate revenue from MSW and

O CDW recycling

o

8

S

} =

wd

7))

Develop recycling plan for Construction Demolition
Waste

Source: Roland Berger 213



Setting up the CDW recycling plant will start in Q1 2025 and will last c. 12

months before it will start its operations

Opportunity card — 2.3 Develop recycling plan for CDW

Y Description
* Develop and release an RFP to identify a contractor, select a bidder, and

finalize agreements for construction and operation of the CDW recycling plant

e Engage with off-takers to finalize quality specifications, and supply
agreements, supported by a detailed business plan and financial model

e Oversee construction, equipment installation, and commissioning to ensure
compliance with design, timelines, and production quality standards

K4 Financials & impact
Revenues ['26-'30, AED m]
18 18 19 19
9
CAPEX @ Material offtake e CDW facility @
[AED m] price processing volume
[AED] [k tons p.a.]

49 .

R4 Potential partners

CDE MEXA [ FritscH ESITIIDTH

ig’-' Initiative owner .f.?}. Operating model

¢ Head of waste management
¢ Project developer

Vv
Out-source
:II: Timeline & Approach
2025 2026

Q1 Q2 Q3 Q4 | Q1 Q2

A. Issue RFP, engage with offtakers |
and select bidder

B. Oversee facility construction

C. Initiate and oversee [
plant operations

1) Based on curret MRF baseline recyclable volume c. 19 k tons (incl. 13 k ton cardboard trading), 15 k tons from new line 86 k ton RDF and c. 260 k ton of MSW collected

Source: PSD, Roland Berger



CDW recycling plant is expected to start operation by end of Q1 2026

High-level implementation roadmap | 2.3 Develop recycling plan for CDW

Key actitivies

Q1

2025
Q2

Q3

Q4

2.3 Set-up a CDW recycling plant
1. Develop RFP and select engineering firm
2. Engineering firm to design the CDW treatment facility

3. Engage with offtakers to discuss CDW facility output quality specifications,
and supply volumes and sign offtake agreements

4. Develop final business plan and financial model
5. Issue RFP and select EPC contractor

6. Oversee facility construction and equipment installation by EPC, ensuring
compliance with project design and timelines

7. Initiate facility operation

8. Plan and initiate hiring

‘ Key milestone

Source: Roland Berger
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The strategy will focus on delivering exceptional waste management services,
promoting a sustainable environment for residents and tourists

c : . : ,

(= To deliver exceptional waste management services, promoting

7] a sustainable environment for residents and tourists

>

(7)) . ¢ ? . 2 | ] ‘

— ] : £ | 1o S ¥

o) ». TR 1

e 3. Participate in other waste

o streams to capture profitability

o

_3 @ Develc.>|.3.industrial hazardous waste treatment

© capabilities

IS4

G @ Set-up shredding facility to shred and sell wood waste
@ Monetize other streams through royalty fees (e.g.

UCO) or direct sales (e.g. Tires)

Source: Roland Berger 216



Participating in other waste streams will most likely start in later in 2025 and
later 2026

Opportunity card — 3. Participate in other waste streams to capture profitability

f Description ’g" Initiative owner _f.?}. Operating model

¢ Head of waste management
In-house

e Develop a JV for industrial hazardous waste by floating RFPs, selecting a
partner, and building a treatment facility for safe disposal
e Set up wood waste shredding by engaging off-takers, purchasing shredders,

and signing off-take agreements

e Monetize UCO/ULO by issuing treatment licenses, enforcing handover
- : . : Out-source
policies, and agreeing on profit-sharing models
‘é' Financials & impact 3:1: Timeline & Approach
i 8 mod f”W Wood 2026 2027
inancials & mode Financials & model
41Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Revenue ('30) AED 30 m Revenue ('30) AED 1 m Q4 Q1 Q2 Q3 Q4 Ql Q2 @ Q
Business model 5\ In-house . .
. .
Potential partners e O A. Develop a JV for industrial
@ BEEAH @veoua No partner needed hazardous waste
UCO/ULOY Tires B. Set-up a shredding operations —
Financials & model Financials & model for wood waste
Revenue (‘'30) AED 0.17 m Revenue ('30) AED 0.2 m
Business model Concession Business model In-house C- Monetlze UCO/UI_O, —

Potential partners

blue.g_l_; ENVIRIS

1) Used Cooking Oil (UCO), Used Lubricant Oil (ULO)

Source: PSD, Roland Berger

Potential partners
No partner needed

tires and other waste streams
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The initiatives for engaging in other waste streams are expected to begin in H2
2026 and continue into 2027

High-level implementation roadmap | 3. Participate in other waste streams to capture profitability

2025 2026 2027

Key actitivies « QL Q2 Q3 Q4 Qt Q2 Q3 Q4

3.1 Develop a JV for industrial hazardous waste

. Float RFP for IHW plan development to invite companies for project proposals
. Select the ideal partner and draft the JV agreement for project collaboration

. Conduct technical studies to assess feasibility and compliance

. Develop the final business plan and financial model to guide the project

. Float RFP for construction of the treatment facility

. Select construction contractor and commence construction

. Initiate facility operation

N O Ul A WN R

3.2 Set-up shredding operations for wood waste

. Engage with potential off-takers to explore demand for processed wood waste
. Initiate wood shredding operation

. Send processed wood samples to off-takers for quality assessment

. Sign off-take agreements with off-takers based on approved samples

. Start of full-scale production process

L\JU'I-hwl\Jl—-

()

Monetize UCO/ULO, marine waste, & other streams

Float RFP inviting bidders for exclusive UCO treatment rights

Select the bidder and issue license for exclusive treatment rights

Agree on profit/revenue sharing model with the selected partner

Implement policies requiring waste transporters to deliver UCO to the certified company
Continuously monitor UCO/ULO operators and regulations adherence

Y vrwvre

Key milestone

Source: Roland Berger 218



The strategy will focus on delivering exceptional waste management services,
promoting a sustainable environment for residents and tourists

c : : : :
(= To deliver exceptional waste management services, promoting
{7 a sustainable environment for residents and tourists

>

)]

o

£

a

lg

o

s

©

=

wd

7)]

Enablers [ Organization & governance J E Regulations & standards J [ Awareness J E Data management J [ Financial transparency J

Source: Roland Berger 219



Enablers will be implemented over 2 years, prioritizing organizational structures
and regulations, with others dependent on operational initiative progress

High-level implementation roadmap | 4. Enablers

ape 2025 2026
Key actitivies

4.1 Organization and governance
1. Complete FTEs and establish BI, licensing/NoCs, project development and awareness sub-departments
2. Complete FTEs and establish MSW, CDW, and HW sub-departments

4.2 Regulation and standards
1. Draft comprehensive RAK waste management standard | Ongoing |
2. Float RFP for policy drafting and inviting policy advisory firms to bid
3. Evaluate RFP and select bidders for policy drafting
4. Collaborate with policy advisory firm to draft RAK waste management policy
5. Stakeholder consultation, revision, and policy rollout

4.3 Awareness
1. Develop awareness plan and design awareness programs
2. Stakeholder consultation, revision, and campaign rollout
3. Awareness program effectiveness monitoring

4.4 Data management
1. Develop PSD fleet/bin monitoring, and routing optimization system and platform | Ongoing |
2. Expand platform usage and develop an integrated data management/e-manifest platform

4.5 Financial transparency
1. Implement department-specific P&L reporting across all units and schedule periodic reviews

‘ Key milestone

Source: Roland Berger 220
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status and selection
framework 4
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o RAK current policy status and selection framework

RAK lacks detailed waste management regulations, policies, and standards,
relying solely on federal-level guidelines and waste classification

Overview of the RAK WM regulatory framework

. A
E‘ Federal level Federal Law No. (12) of 2018  Federal level waste management law issued by Key 2 ﬁ
o on Integrated Waste MOCCAE to outline and regulate general waste Challenges {,-_ <
}5 Management categorization, management approach, and enforcement -
5 within UAE e Regulatory instrument in RAK is
= limited with only waste
3 Emirate level ¢ Royal decree issued by Government of Ras Al - cIass!flcatlo‘? booklett_for ithi
= Royal decree No. 3 of 2017 Khaimah to mandate PSD as the authority €nsuring waste segregation within

Emirates

e RAKEZ has more
comprehensive standards for

overseeing waste management sector in RAK

e WMA under PSD stakeholders operate within the
WMA waste RAKEZ Waste Management g]cfgok?eutcte: au(i:(:IIaGSSI:ﬁat;?_n jurisdiction to follow
classification Booklet Regulations g prop e Lack of a regulatory framework
o waste segregation can lead to inconsistent waste
e Gu(IIIdeImes . & » RAKEZ Waste management practices, illegal
- :&n dards — . Management regulations dumping, limited private sector
o 1 govern stakeholders involvement, and missed
v _— B = within RAKEZ jurisdiction, economic opportunities from
e _ § | providing standards for recycling and resource recovery
= waste identification, due to low compliance
sorting, and safe requirement from waste generator
disposal

Source: PSD, Desk research, Roland Berger 223



o RAK current policy status and selection framework

We have developed an exhaustive long-list of policies, prioritized them based on
multiple parameters and will estimate the impact of the main ones

Approach followed to identify, prioritize and assess policies' impact

Policy Instruments Identification Policy Instruments Prioritization

50

Policy instruments

[ ———

Based on guiding principles and current needs, RAK waste management
regulatory framework should be defined by three strategic objectives

Overview of PSD regulatory strategic objectives

nd feasibility
ingly

+ Ensure the sustainable and economic
viability of waste mar il

+ Minimize « Enable the potential of sector
management iabilty inagement facilities development

» Development of long-list of policy instruments

for waste management

Source: Roland Berger

* Prioritization of policy instruments based on
feasibility and attractiveness to RAK

Prioritized short-term policy detailing

8
Top priority policies

[ Y T——

The prioritized policies will support the achievement of Ras Al Khaimah's waste
management strategic objectives

o

es can vary th Products,
Materials d Tax rate
Froducts and ma - 0
© ruamuier (@ Descrivion () Denchmarked countries vasition .
Tt cmptom)

a ban on singl plastics;

i —— ste| to include new products
i & rramerer @) propos

Ty —

e —

- T e

S
P— — P e g oy

the

» Detailing of policies in terms of selection
parameters and rationale

224



0 RAK current policy status and selection framework

A scoring framework has been developed considering the impact and feasibility
of each policy — The overall policy score has been calculated accordingly

Policy instruments scoring mechanism

Dimension

o——— 1In the policy impactful? ° Is the policy feasible?
Criterion Time to Impact Impact on strategic Pre-requisite Timeline Aligned to RAK context
objectives
Criterion Are the impact from the How significant will the Are there dependenciesto  What is the expected Does the focus of the

description

policy expected to occur
instantaneously or slowly?

policy's impact be on
achieving PSD's waste
management strategic
objectives?

be considered in the launch
of the policy?

timeline for launching the
policy?

policy fit the current
context of RAK and align
with the WM strategy
guiding principle?

Scoring Indicative quantitative Qualitative assessment Qualitative assessment Indicative quantitative Qualitative assessment
method assessment based on based on impact across based on market maturity = assessment based on based on regional
duration needed to see cost optimization, service and readiness to the policy duration needed to start applicability, WM sector
essential impacts level improvement and introduction policy implementation readiness, and alignment
waste reduction with guiding principles
Score 9 0-3 months High impact Market ready 1-2 years Highly aligned and applicable
e 3-6 months Medium impact Non-critical pre-requisite 2-5 years Aligned and can be applied in
some context
o 6+ months Low impact Critical needs 5+ years No alignment and not applicable

Weights per dimension
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o RAK current policy status and selection framework

We mapped the policy instruments on a two-dimensional matrix based on their
respective impact and feasibility— four different categories were defined

Overview of prioritization matrix

> A

(7))

©

1N -

Policy Instruments Clusters
o Top priority
Policies which are highly match the current needs of the sector and

f come with significant, immediate benefits (i.e., quick wins that
5 address most pressing issues)
()]
o €
'8 =) - -

S Second priority
ﬁ = Policies which offer relatively high impact and relatively easy to
s implement and certain degree of certainty in achieving their intended
£ results
o

3 Later stage
Policies that may have an impact but are not currently suitable for the
4 RAK waste management sector can be considered in the future to

= further refine the sector

©

I »

Low Medium High 4 Deprioritized
Criterial = Impact Policies that require fundamental changes to RAK's waste

management guiding principles and overall sector context also have
limited impact

Source: Roland Berger 226



B.5.2. RAK policy strategic
objectives and policy
selection 4
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° RAK policy strategic objectives and policy selection

Based on guiding principles and current needs, RAK waste management
regulatory framework should be defined by three strategic objectives

Overview of PSD regulatory strategic objectives

Secure offtake and
enable recycling

Ensure waste flow

a Waste reduction control

Minimize waste generation at the source
by promoting prevention, reuse, and
recycling

Support the operation of planned
facilities, enable the maximization of the
recyclable materials recovery rate and
secure offtake agreements

Formalize and gain control over waste
streams that currently lack proper
management or are informally operated
by private sectors

» Ensure cleanness of the city « Maximize PSD's facility revenue potential » Expand PSD revenue streams
« Minimize PSD cost in waste » Ensure the sustainable and economic « Enable the potential of sector
management viability of waste management facilities development

Source: Roland Berger 228



0 RAK policy strategic objectives and policy selection

Based on our policy prioritization framework, we have identified 8 top priority
policies that can enable PSD shape and develop RAM WM sector

Policies prioritization and focus on the top priority policies

5 4 ° Top priority
I
& @ ° Sorting at the source
@ E-manifest
E @ Q Penalties for illegal waste activities
S
o § e @ Minimum recycled content

@ Products/materials tax

Extended producer responsibility
(EPR)

Medium

B

@ PAYT mechanism for industries

Low

WM license/permit/NoC
requirement

n
»

o @ @ O@® o

Source: Roland Berger
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0 RAK policy strategic objectives and policy selection

The prioritized policies will support the achievement of Ras Al Khaimah's waste
management strategic objectives

Prioritized policy framework summary

Strategic objec. Prioritized policy

Description

Proposed parameter variation for RAK Benchmark and impact

Products and materials
ban/tax

Introduce a band or tax on products and
materials that can not be recycled or harmful to
the environment (e.g., plastic bags)

Decrease of single-use plastic

* bags sold per person from 38
in 2016 to 9 in 2022

¢ Extend current single use plastic bag ban to other
single-used plastic products

Waste

reduction Waste fee on

commercial

Impose fee on commercial waste generators
based on the amount of waste generated to
encourage waste reduction

e Implement a multi-component fee structure i
¢ Apply a fee on waste volume generated from 9,
commercial entities

Reduction in the amount of
waste generated by c. 24%

Sorting at the source

2

Set up clear sorting at the source (e.g., 3-bin
system) to maximize recovery of materials

68% of packaging waste
recycled—well above the

¢ Aim for a 2 bin system in new developments and 3 bin e
EU's 55% target

system in hotels

Secure offtake
and enable
recycling

Minimum recycled
content

Mandate a minimum blend ratio of recycled
materials in production manufacturing,
construction, and energy supply

Minimum 25% recycled content
by 2025 for PET bottles and
30% by 2030

e Define a relatively low minimum recycled content rate
(10-15%)
» Apply policy on construction material and fuel usage

Extended producer
responsibility (EPR)

Mandate producers to be responsible for the
impact of their products in the final stage of its
life cydle, after consumption

 Collaborate with MOCCAE in developing the EPR

i Increase in the quantity of
framework from the federal level @

,) recycled items by c. 46% since
the start of enforcement

Penalties for illegal
waste activities

(3]

Establish penalties for individuals/corporates
which engage in illegal activities related to the
handling, disposal, and management of waste
materials

25 cities impose fines on
0 individual illegal waste disposal,
facilitating the sorting at source

» Impose high fines on both individuals and
companies across the waste value chain
¢ Base fines on env. impact and violation frequency

Ensure waste

flow control WM license/permit/NoC

Set-up comprehensive licensing framework to

Ensure EAD has full control over

¢ Require licensing for all waste activities and streams the waste sector in Abu Dhabi

throughout the value chain

and monitor the waste flow

requirement be implemented for waste managementin RAK region
Implement a technology-driven solution aimed 3 ; Generation of savings for State
E-manifest at enhancing the tracking of waste materials * Implement E-manifest system for all waste streams % and industry users of more than

USD 50 m p.a.






G RAK policy framework deep dive

Based on guiding principles and current needs, RAK waste management
regulatory framework should be defined by three strategic objectives

Overview of PSD regulatory strategic objectives

Secure offtake and
enable recycling

Ensure waste flow

a Waste reduction control

Minimize waste generation at the source
by promoting prevention, reuse, and
recycling

Support the operation of planned
facilities, enable the maximization of the
recyclable materials recovery rate and
secure offtake agreements

Formalize and gain control over waste
streams that currently lack proper
management or are informally operated
by private sectors

» Ensure cleanness of the city « Maximize PSD's facility revenue potential » Expand PSD revenue streams
« Minimize PSD cost in waste » Ensure the sustainable and economic « Enable the potential of sector
management viability of waste management facilities development

Source: Roland Berger 232



G RAK policy framework deep dive — 1. Waste reduction

Based on guiding principles and current needs, RAK waste management
regulatory framework should be defined by three strategic objectives

Overview of PSD regulatory strategic objectives

G Waste reduction

Minimize waste generation at the source

by promoting prevention, reuse, and
recycling

—

» Ensure cleanness of the city

* Minimize PSD cost in waste
management

Source: Roland Berger

233



G RAK policy framework deep dive — 1. Waste reduction

Policies focused on waste reduction enable PSD to control the types of waste
entering RAK, thereby reducing WM costs by limiting waste generation

Waste reduction policies

6 Waste reduction

e Policies which deal with the
generation of waste at its
source

e PSD to minimize waste generation
at the source by promoting
prevention, reuse, and recycling

©, Deep-dive on next slides

Source: Desk research, Roland Berger

Potential policy instruments (non-exhaustive)

Top

priority

O

fasy

§Hi

Products and
materials ban/tax

PAYT mechanism for
industries

O\

@)

3 3

Introduce a band or tax on products and materials
that can not be recycled or harmful to the
environment (e.g., plastic bags)

Impose fee on commercial waste generators based
on the amount of waste they produce to encourage
waste reduction

&

Second

priority

(BB

Set legally binding waste reduction targets to be
achieved (e.g., for food waste)

Enforce restrictions on the disposal of specific types
of waste in landfills

Later stage

D
&

Eco-design

Residual food
donation

Allow the introduction in the economy of the sole
products which have a minimal environmental
impact throughout their life cycle

Impose restrictions on the disposal of surplus food
in supermarkets to encourage donations and reduce
food waste

- ® T @

234



Policy to focus on bans aimed at environmental protection

Product and material bans forbid the circulation of specific items at env.
protection focuses on products or materials difficult to recycle/ reuse

Product and material ban — Key concepts

Overview and rationale

e Instrument relies on introducing Key decision factors for products/ materials identification
bans/tax on products or
materials which should not be
allowed or limited to circulate in
a region/ country (i.e., forbidding
the manufacture, sale,
distribution, or use)

Products/ materials that are difficult or costly to recycle may be

Recyclability more likely to be banned to reduce environmental impact

e Bans/tax are typically
implemented to address various
concerns?) relevant for the public
— For the purpose of this policy,
the ban/tax focuses on
environmental protection

Products/ materials that have readily available and practical
Replaceability alternatives may be prioritized to facilitate a smoother
transition for consumers and industries

e The selected products or materials
can be prohibited or limited from
circulation for a specified

Products/ materials with limited potential for reuse may be
or indefinite period of time

a 2J Reusability targeted for bans to encourage the use of more durable and
long-lasting items

1) Including public health (e.g., asbestos), environmental protection, or safety (e.g., weapons)

Source: Desk research, Roland Berger 235



G RAK policy framework deep dive — 1. Waste reduction

Ras Al Khaimah has already implemented a ban on single-use plastics; the

next step is to expand this policy to include new products

Products and materials ban/tax — Proposed parameters value and rationale

@ Parameter @ Proposed variation for RAK

Products
(incl. exceptions)

v

@ Rationale .

Ras Al Khaimah has already implemented a ban on single-use plastics; the next step is to
expand this policy to include new products such as plastic cutlery, plates, cups,
straws, and other disposable plastic products

Materials
(incl. exceptions)

Plastic and
other materialt)

All
materials

Allows for a targeted action towards a material (plastic) that is the main responsible
of pollution while providing businesses and citizens with a vast array of options to
replace products to facilitate compliance

Tax rate

1) For example, aluminum or paper

Source: Desk research, Roland Berger

Medium

High

In the initial phase, the RAK can charge a low rate to make the tax more acceptable to
the public and to reduce resistance. A low rate serves as a gentle nudge rather than
a punitive measure, helping consumers adjust their behavior gradually without feeling
financially pressured

O
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PAYT is a waste management system that charges residents based on the
amount of waste they dispose of — Multiple financing models exist

Pay as you throw mechanism — Key concepts

Overview and rationale

e A "pay as you throw" (PAYT) Financing models
mechanism is a waste
management strategy where
households" or commercial Acset relateg | Household  Person e i e 4= )k
entities pay for waste collection levy (flat) related related areas to guarantee revenues) =\ 8/
services based on the amount of

PAYT Sample countries?

Levy based on a share of the electricity bill of the

. Electricity consumption n.a
waste they dispose of — “Behavioral SRS Y e

y Th.e .SyStems reqUIre eStaPIIShlng e Water consumption Levy based on a share of the water bill of the e
pricing model that motivates P household/ apartment

Payment per number and volume of the refused
waste bag (e.g., SAR XX for XX L bag) — door-to-door
collection mainly

behavioral changes towards
reducing waste generation Bag system
while also improving its separation

Variable  |anfg0

Payment for a certain number of size-regulated trash A
~—

at the source levy =% |—— Volume-based Bin system bins that residents fill for regular collection — typically,
e Advanced PAYT systems require door-tordoor collection
. icall iated with volume-based weighti
identifying individual users (e.g., Frequency based e e e Ly
using chips) to track and A N S e )
measure the waste Bin scales that wei
. gh the garbage bags and charge 7 @
collected from each user Electronic ID card el &,
gy s k-based scales th h the garbage bins and ]
Truck-based scales that weigh the garbage bins an
Truck-based scale charge accordingly +

1) Can include small C&I entities; 2) Could vary per jurisdiction
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e RAK policy framework deep dive — 1. Waste reduction

RAK should implement a PAYT mechanism that is relying on rental/ purchase fee
and service fee while using waste volume/weight to derive generation levels

Pay as you throw mechanism for industries — Proposed parameters value and rationale it
@ Parameter @ Proposed variation for RAK @ Rationale
_ Offers multiple revenue streams, making the system financially robust and
Fee structure adaptable to changing needs even though it is more complex to implement and
Single component Multi component requires a substantial level of data and infrastructure

Fee model . | Incorporate a bin rental fee, a collection fee and a disposal charge, focusing on the

amount or weight of mixed waste generated/collected to encourage waste reduction

Basic fee Rental/ Collection Disposal -
. and simplify billin
(fixed) purchase service fee fee plify 9
fee
Measurement method _ Le\(erage planned te_chnologies, such as wei_ght sensors and t_)in RF_ID, to trac!< the
" weight of collected mixed waste, ensuring a fair waste collection bill, enhancing
Proxy Waste YOIL:me/ government brand image, and making it easier to justify the fees implemented
weig

The definition of a specific formula for fees calculation and the exact metrics for waste measurement require a

separate study (i.e., project) — Consultations as a preliminary step in their definition

1) Uses indirect measures (e.g., collection frequency, bin container volume, etc.) to estimate waste generation

Source: Desk research, Roland Berger
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G RAK policy framework deep dive — 2. Secure offtake and enable recycling

Based on guiding principles and current needs, RAK waste management
regulatory framework should be defined by three strategic objectives

Overview of PSD regulatory strategic objectives

Secure offtake and
enable recycling

Support the operation of planned
facilities, enable the maximization of the
recyclable materials recovery rate and
secure offtake agreements

N —

« Maximize PSD's facility revenue potential

* Ensure the sustainable and economic
viability of waste management facilities

Source: Roland Berger 241



Policies focused on offtake and recycling support the maximization of recycling
feed stock and ensure the offtake market for PSD's planned facilities

Waste reduction policies

_ Potential policy instruments (non-exhaustive)

fo oo - Set up clear sorting at the source (e.g., 3-bin
Sorting at the source@ system) to maximize recovery of materials

Secure offtake and
enable recycling

S
e En. e Gy ini Mandate a minimum blend ratio of recycled
the waste r.:-::t @ Mmlt:“;m recycled materials in production manufacturing, construction,
* Policies mainly focusing on enabling PHOTEY conten ©, and energy supply

the waste material recycling
and recycling operation

2 ® D

P of their products in the final stage of its life cycle,
responsibility (EPR) O‘ after consumption

Second Deposit Refund Set up DRS to incentivize consumers to return their
priority System used packaging for re-use

@ Extended producer Mandate producers to be responsible for the impact

e PSD to ensure the sustainability
and economic viability of the

* B P

- \ - | ; Reduce taxes for manufacturers which incorporate
pIanned facilities while i EET o\’o Tax exemption lines to take on recyclable materials
maximizing revenue
generation o Resource efficien Favor the formation of resource efficiency clusters

Deprioritized Eﬁﬂ clusters oy (i.e., networks of companies that collaborate to

promote resource efficiency and sustainability)

©, Deep-dive on next slides
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Sorting at the source requires households and businesses to separate their
waste into distinct categories before disposal

Sorting at the source — Key concepts

Overview and rationale

» Instrument requiring households Exemplary systems  strative)
and businesses to separate their
waste into distinct categories 9 o 0 e e @ —>
before dlsposal Recyclables Garden organics 5:2&)2?3 E:%i:)z’:g I‘;iagchktam;::ght Sg:::n w Glass
¢ Developed countries use different .
color Eodes for- their S All other waste w Recyclables IHESHe el w CrER Paper and w Paper w Newspa per
ystems metals waste cardboard
dependln.g.on mUItIpIe d.rlvers General waste ;Jlns?eﬂed ‘lAJIns:)rted Glass w Metal ‘(I")Ion:bustible
such as cities characteristics and e Eals aste
q 7 0 i Food Food and Food Bulk
obJeCtlveS W;i?:c w Wca)c;te garden waste W Wc;c;te w wl;st);
 The primary aim of the policy is to Plastic and Returable W e
streamline the recycling metals bottles/cans
process and reduce All other

waste

contamination of recyclable

materials
Historical
public participation

Level of
awareness

Existing and proposed @ Maturation of @ Maturation of inspection

treatment facilities regulatory framework and monitoring services

ﬁq City infrastructure

(towers vs. villas vs. etc.)

Source: Desk research, Roland Berger 243



G RAK policy framework deep dive — 2. Secure offtake and enable recycling

RAK should implement a sorting at the source system which relies on WM bins
and mandates businesses, hotels, and private development to sort waste

Sorting at the source — Proposed parameters value and rationale
@ Parameter @ Proposed variation for RAK @ Rationale
Mechanism _ Simplifies the sorting process with clearly designated bins thus fostering compliance
Bags Requires a lower level of awareness and education despite leading to higher initial

costs for providing bins to every communities/business

: Maintain a single-stream system for residential areas to minimize complexity and
Fractions -- initial investment while providing residents with buffer time for awareness
4 5 streams 5+ development
_ streams  system  streams Pilot 2 bin system in closed communities and gradually expand to new areas
Various based on system system . . o . .
the types of Assign hotels to sort organic waste due to their high organic waste generation
waste generator
Hotels and
tourism
destinations

Source: Desk research, Roland Berger 245



The minimum recycled content policy mandates a set percentage of recycled
material to be used in manufacturing processes to encourage offtake

Minimum recycled content — Key concepts

Overview and rationale

Instrument introduces clear
requirements and thresholds for
recycled materials to be used in
manufacturing process

Thresholds can vary depending on
the type of material and their
recyclability with different
requirements for different sectors

It supports achieving consistent
recycling content usage to
reduce the reliance on virgin raw
materials, ultimately boosting a
circular economy

Source: Desk research, Roland Berger

Visual representation

S

Recycled
feedstock
Supply
chain
Virgin
feedstock

a

Feedstock check
and reporting

Feedstock check
and reporting

»
L

Minimum threshold set by the
Govt. through the policy

v
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G RAK policy framework deep dive — 2. Secure offtake and enable recycling

RAK should design a policy which initially focus on construction material and
fuels — low tax rate to minimize adaptation barriers

Minimum recycled content — Proposed parameters value and rationale @
@ Parameter @ Proposed variation for RAK @ Rationale
Products covered N R Allows for an initial targeted action towards construction material and alternative
PIastlc ”””” Mu Itlple B AII ””” - - fuel that can contribute to regulate RAK local players and secure the offtake market for

ackagin ackadin ackagin planned RDF and CDW facilities
P ging p g 9 P g 9 On the long term, consider shifting to plastics and other materials, promoting a circular
materials materials

§ z economy

On the long term, scope could be gradually
expanded to encompass all materials

Content threshold _ Minimize regulatory adaptation barriers for industrial players at this stage, while
. . ensuring sufficient offtake to maintain the operational capacity of existing facilities
Medium High

Threshold could
amount to 10-15%

Source: Desk research, Roland Berger 248



Two different EPR models are implemented today: classical model, in most
countries and PRN model in UK and Poland

EPR— Key concepts

Overview and rationale a Classical EPR scheme ] a PRN model
¢ Instrument relies on extending . i
] H ™ H - = — ,L_::r . . . .
the producer's responsibility to i « Targeting all different waste wifE o fcoorn;)eggrdgzr\g.?/ SPFiI;lasd;st:ingaelaper
the pOSt-consumer Stage EMR qperatar merat;’lanUfa/‘i?isglmw pay EPR types. falllng under EPR’ nOt cov faclttes EPR SCheme .
Of a product Ilfe Cycle w;ii%;izmto . 'scheme (11:[0/ fOCUS|ng on PaC.k.aglng Only ;R;/Z/gzz:tir té . Recyders can choose to
) . " 4— Q’!/ iy o ¢ Involves all entities along the W facites Consiiie subsidize collection/ sorting
e Generally achieved by shifting the S ., Rle_[t:.!r %/ra;gg pghr?g;s(erg(:'y’/cclgll'ls)c?rsl | , s T Y
economic burden of the cost faclites e unlike PRN model entirely @ gw/:zam7 I » Streamined obligation
of disposal from the government Cf;: CEEETE ST SO [ESEIER A‘;i%j:gr; Manufacturer and open Pt approach J
to the producer of the product -
It encourages design = . « Prices can suffer extreme (=)
for recycling while EPR fee added on « EPR regulations may cause Fee paid in the form fluctuations due to internal
discouraging the use top of the price of an inflation in the prices of of note, following and external market
of toxic components products put in Rt AN recycling of waste « "Fulling! material through
in products market to ensure etc.) provided by the ;gf%ncweblya :Sgyghgrfe—ogn
collection, sorting « Expensive and complex producer to the = ;
4 compliance monitoring ’ i collection and sorting cost
and treatment recycling facility burden lies with the

municipalities/ consumers

EPR scheme in different
geographies
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G RAK policy framework deep dive — 2. Secure offtake and enable recycling

EPR will be developed by Ministry of Climate Change and Environment at federal
level primary focus on packaging materials and WEEE

EPR — Proposed parameters value and rationale

®

EPR by MOCCAE

¢ To tackle environmental challenges, foster integrated waste management, and drive the transition toward a circular economy, MOCCAE is set to launch a

comprehensive framework for implementing Extended Producer Responsibility (EPR) in the UAE

e The implementation of EPR is anticipated to enhance waste treatment rates, reduce reliance on landfills, and accelerate the adoption of circular economy

@ Parameter . @ Variation from MOCCAE

v

Waste streams

All waste streams

Current proposed EPR framework will be focusing on packaging materials, electrical and
electronic devices, and batteries

To be decide and published by UAE Ministry of Climate Change and Environment at the federal
level

PSD can actively collaborate with MOCCAE by incorporating RAK's specific needs and context, contributing to the
refinement of the UAE's EPR framework

Source: Desk research, Roland Berger 251



G RAK policy framework deep dive — 3. Ensure waste flow control

Based on guiding principles and current needs, RAK waste management
regulatory framework should be defined by three strategic objectives

Overview of PSD regulatory strategic objectives

Ensure waste flow
control

Formalize and gain control over waste
streams that currently lack proper
management or are informally operated
by private sectors

S

» Expand PSD revenue streams

« Enable the potential of sector
development

Source: Roland Berger 252



e RAK policy framework deep dive — 3. Ensure waste flow control

Policies focused on waste flow control will enable PSD to gain full control over
all aspects of waste management in RAK

Waste reduction policies

Potential policy instruments (non-exhaustive)

Ensure waste flow
control

Penalties for illegal Establish penalties for individuals/corporates which

. engage in illegal activities related to the handling,
waste activities O‘ disposal, and management of waste materials

e Policies which deal with the other
unmanaged waste streams

e Policies focus on gaining control
over all dimensions and
streams of waste

WM license / permit/ Set-up comprehensive licensing framework to be
NoC requirement @ implemented for waste management in RAK
A )

Implement a technology-driven solution aimed at
E-manifest O enhancing the tracking of waste materials and

& monitor the waste flow

Second Prohibit or restricts the export of certain types of
@ Export ban waste materials to other countries

Waste incineration Charge a tax on waste incineration operators to
help drive waste away from incinerator facilities

priority

¢ PSD to ensure control over
whole WM sector and explore
additional revenue

® O O® I I &

tax towards preferable disposal alternatives
Deprioritized

Regulated tariffs Impose a tariff structure system pushing the

structure material to follow the cheaper path

©, Deep-dive on next slides
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Penalties deter potential offenders from engaging in illegal waste activities —
usually differentiated across waste types and tailored to countries’ strategy

Penalties for illegal waste activities — Key concepts

Overview and rationale

e Instrument relies on the Key insights
establishment of penalties for
individuals/corporates which

engage in illegal activities Fines structure General split of the fine's mechanism between hazardous
related to the handling, disposal, according and non-hazardous waste streams (to reflect
and management of waste to waste types environmental impact?))

materials

e Penalties are intended to deter
potential offenders from
engaging in illegal waste activities
(e.q., illegal dumping,
unauthorized waste treatment,
etc.)

Fine types depending Assignment of hazardous waste fines to court instead of
on environmental immediate fines given the higher impact on
impact environment and society

Tailoring of fines
mechanism to
strategy and
infrastructure

Enforcement mechanism to follow the strategy and
the available infrastructure of the country / city in
addition to pain points

1) Common proxy used by countries include differentiation between hazardous and non-hazardous waste — However, this simplification might lead to distortions (e.g., severe environmental catastrophes can also be generated by non-hazardous waste)
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e RAK policy framework deep dive — 3. Ensure waste flow control

RAK should establish comprehensive and severe penalties for individuals and
companies that are differentiated based on env. impact

Penalties for illegal waste activities — Parameters value in benchmarked countries

v

@ Parameter

Differentiation Factor

. @ Proposed variation for RAK

Undifferentiated Based on env.
impact!)

v

@ Rationale

Allows for a tailored approach towards those illegal activities with a higher impact on
the environment and people, even though clear classification of waste is necessary to
reduce ambiguity

Fine mechanism

Fixed Dependent on #
of violations

Introduces fairness by ensuring that penalties are graduated based on the frequency of
violations? (i.e., history of non-compliance)

Ensures flexibility in addressing violations (e.g., only selected violations would

Fine type o i _ require court process), even though it could increase costs (e.g., due to legal fees) and
Administrative Administrative and delay the resolution of some cases
fines only court fines

Violation type

One value chain Multiple value  All value chain

Encourages holistic compliance with waste management regulations, despite
increasing administrative complexity (e.g., requiring extensive coordination efforts by
different stakeholders)

Violator type

step chain steps steps
Individuals or companies Individuals and
companies

Supports accountability at all levels of society and industry, supporting a fair
distribution of the regulatory burden

1) Environmental impact could be estimated through various means including a "severity matrix" or a newly developed "environmental catastrophe rate"; 2) First-time offenders receive a relatively lower fine, allowing for education and correction, while
repeat offenders face increased fines to reflect a pattern of non-compliance

Source: Desk research, Roland Berger
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Waste management licensing ensures government oversight, stakeholder rights,
and regulatory compliance in waste handling and disposal activities

Waste management license requirement— Key concepts

Overview and rationale

e Instrument emphasizes the Key questions to be addressed
establishment or enhancement of
waste management licensing
frameworks for corporations
engaged in activities such as
handling, disposal, and
management of waste
materials

Who need a waste management license / permit / NoC?

e Waste management licenses serve
to reinforce the government'’s
regulatory authority over waste
materials, allocate rights to
designated stakeholders, and
ensure strict compliance with
established waste management
regulations

Which department is responsible for the approval of the license / permit /
NoC?

Who will enforce the compliance of licensed stakeholders?

Source: Desk research, Roland Berger 257



G RAK policy framework deep dive — 3. Ensure waste flow control

RAK should establish comprehensive licensing framework to cover all waste
streams and entire value chain with the waste volume/profit sharing

Licensing — Proposed parameters value and rationale

@ Parameter @ Proposed variation for RAK

@ Rationale

v

v

»
»

Waste streams _ Regulates and ensures all waste streams are managed under PSD and authorized
Selected waste waste management operators. While currently focusing on leaked waste streams, a
streams comprehensive policy will be developed for future sector growth
Waste value chain _ Ensure PSD oversees the entire waste flow to maintain compliance across all waste-
Selected waste related operations, and to guarantee consistent feedstock supply for facilities or
value chain step authorized suppliers

Licensing fee mechanism _ _ _ Develop a framework for sharing a percentage of profit or revenue with licensed waste

management operators to maximize PSD's income streams. As the sector evolves
and requires greater private sector involvement, fixed or volume-based
mechanisms may be introduced

e.g. UCO/ULO, THW

Licensing validation _ Authorize dedicated waste management operators in the short to medium term to ensure

duration 1 year 2 years + consistent operations, while allowing PSD the opportunity to reevaluate operators
and refine sector activities

Source: Desk research, Roland Berger 259



The E-manifest provides a digital solution to track waste movements across the
value chain efficiently fostering regulatory compliance

E-manifest— Key concepts

Overview and rationale

e Instrument relies on creating and Conceptual model
mandating the use of a

standardized electronic form

. . . ” Data capture and
that supports waste tracking Data submission = rocessin
throughout its lifetime by being P 9
filled/ updated after each transfer “ .
: S API 43
e The instrument aims to: =g
— Assist in data analysis and NN / 35
tracking by providing govt./ _J =<
authorities with a complete view
of the waste in circulation
. Industry ;o)
—Save time and money by systems?) =
replacing traditional paper forms p— =
with easy-to-retrieve digital &
forms E-Manifest -
= services o
l =
[}
et — () &5
Web Web FO
applications submissions ~

1) Various software and technological solutions used by companies involved in waste management which must be integrated with the E-manifest system; 2) Information usually available with a delay (e.g., 90 days)
Source: Desk research, Roland Berger
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G RAK policy framework deep dive — 3. Ensure waste flow control

RAK should implement an E-manifest that tracks all types of waste — The system
should be free for use for all WM players to facilitate adoption

E-manifest — Proposed parameters value and rationale @
@ Parameter @ Proposed variation for RAK @ Rationale
Waste type _ Allows for a comprehensive overview on all waste transfer processes within RAK

enabling better overall waste management

Hazardous waste Supports more robust analytics as well as trends, inefficiencies and opportunities
only identification even tough it involves greater complexity and higher costs for
implementation than a system based only on hazardous waste

Pricing _ Facilitates system adoption even though it does not provide a systematic mechanism to

Paid offset the costs of the development, operation and maintenance of the E-manifest
al

Removes the need for billing, collections, and financial tracking, simplifying
administration for RAK

Source: Desk research, Roland Berger 262






Q Appendix

The policy instruments have been prioritized across eight criteria falling under
two dimensions; impact and feasibility (1/5)

Scoring of longlist of policy instruments (1/5)

Policy

Public reporting & accountability
Recycling targets

Sorting at the source
Mandatory recycling bins
Curbside Collection Programs
Inspection

E-manifest

Landfill ban

Export ban

Digital watermarks

Impact Feasibility
Time to Impact Fon strategic objectwe | | TOtAl | | Pre-requisite Timeline ey Total
3 1 2 2 1
1 2 2 2 2
3 3 2 3 3
3 3 1 1 1
2 2 1 1 1
3 2 2 2 2
2 3 2 2 3
3 2 2 1 2
3 2 2 3 2
3 3 1 1 1
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° Appendix

The policy instruments have been prioritized across eight criteria falling under
two dimensions; impact and feasibility (2/5)

Scoring of longlist of policy instruments (2/5)

o Impact o o Feasibility ®
Pol icy Time to impact Pgrs‘t s‘:saptlgggil..btj (:_?t?\? eCt Total Pre-requisite Timeline Asligg fedg;O Total
Deposit Refund System 3 3 1 2 2
Regulated tariffs structure 2 2 1 1 1
Waste recycling subsidies 2 2 3 3 1
Penalties for illegal waste
activities 3 3 3 3 3
De-centralized treatment
subsidies = 2 2 2 2
Waste incineration tax 3 2 1 1 1
Landfill tax 3 2 2 3 2
Recycling credits 3 3 2 2 1
CAPEX subsidies for WM
facilities z 2 3 3 1
Capacity building 1 2 1.7 3 3 2 2.4
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° Appendix

The policy instruments have been prioritized across eight criteria falling under
two dimensions; impact and feasibility (3/5)

Scoring of longlist of policy instruments (3/5)

Policy

Minimum recycled content

Green procurement targets

CAPEX grants for encouraging
off-taking

Special loans offerings

Grants for new off-take
solutions

Feed-in-tariffs
Resource efficiency clusters

Tax exemption

Recyclable raw materials
trading credits

Green procurement report

Impact Feasibility

Time to Impact Fon strategic objectwe | | TOtAl | | Pre-requisite Timeline ey Total
3 3 2 3 3
1 2 17 2 2 2
2 3 3 3 1
1 3 3 3 1
1 3 3 3 1 1.8
3 3 2 2 1
1 1 1 1 1
1 2 2 2 2
2 3 2 2 2
1 1 2 2 1
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° Appendix

The policy instruments have been prioritized across eight criteria falling under
two dimensions; impact and feasibility (4/5)

Scoring of longlist of policy instruments (4/5)

Policy

Right to repair
Products-as-a-service mandate
Extended guarantees

Fines for planned obsolescence

Sharing/leasing/renting
incentives

Products and materials ban/tax
Mandatory waste audits
Eco-design

Waste reduction targets

Subsidies for surplus food
redistribution

Impact Feasibility

Time to Impact Fon strategic objectwe | | TOtAl | | Pre-requisite Timeline ey Total
3 1 2 2 1
3 2 1 1 1
3 1 3 1 1
3 1 3 1 1
3 1 1.6 2 3 1 1.6
3 3 2 2 3
2 2 2 2 2
1 3 2 1 1
1 3 2 3 2
3 1 1 1 3
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° Appendix

The policy instruments have been prioritized across eight criteria falling under
two dimensions; impact and feasibility (5/5)

Scoring of longlist of policy instruments (5/5)

Policy

Waste auditing incentives

Food labelling

Extended producer
responsibility (EPR)

PAYT mechanism for citizens

PAYT mechanism for industries

WM license/permit/NoC
requirement

Carbon tax

Eco labelling

Corporate sustainability reports

Statutory requirements
information

Impact Feasibility
Time to Impact Fon strategic objectwe | | TOtAl | | Pre-requisite Timeline ey Total
2 1 2 3 1
2 2 1 2 1
3 3 3 2 3
3 3 1 1 1
3 3 3 2 3
3 3 2 3 3
3 2 2 2 1
2 1 3 2 1
1 3 3 3 1
! 1 2 2 1
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