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RAK waste value chain challenges

RAK waste management current challenges

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

Source: Roland Berger

Pre-collection Collection Treatment Disposal

1 bin system 
implemented

Collection delays and 
bin overflow

5% recycling rate for 
MSW

90% reliant on 2.5 -
3.5 m 3 bins 

70% + fleet over 5 
years old and 30% 
breakdown rate  

0% recycling rate of 
CDW

Lack of waste 
reduction measures

Limited collection 
activities for special 

wastes

0% recycling rate of 
special waste

Absence of proper 
management for

gas  and leachate

Limited public awareness, polices, standards and data management

RAK Waste volume generation [%]

58%
21%

7%

11%

CDW
MSW

2%
IHW 0%

MHW

Other 1)

Total waste 
generated

× 1.3 m tons p.a.

Agriculture 

and animal

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

RAK currently generates ~ 1.3 m tons of waste and faces several key challenges 
across the waste value chain



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

Make city clean & reduce waste 
generation of MSW and CDW

Generate revenue from MSW and CDW 
recycling

Participate in other waste streams to 
capture profitability

Enablers Organization & governance Regulations & standards Financial transparencyData management Awareness
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Enhance the (pre)-collection service level

Assess opportunities for landfill management

Improve MRF performance

Monetize and recycle Municipal Solid Waste 

Develop recycling plan for Construction Demolition 
Waste

Develop industrial hazardous waste treatment 
capabilities

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)

Explore opportunities for waste reduction
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generation of MSW and CDW
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The waste reduction plan will focus on technology, awareness, and policy 
initiatives

Waste reduction plan

Technology Policy Awareness

WASTE COMPOSTER/DIGESTOR AND COMPACTORS

LOCATED IN 4/5 STARS HOTELS

Products and materials ban/tax 

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

Waste fee on commercial

Introduce disposal fee on commercial waste 
generators

Source: Roland Berger

Residents

Students

Educate public on impact of 
waste  and waste reduction 
measures

Foster sustainable, waste 
limitation mindset among youth 

Construction

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

Sorting at source

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

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)

Hotels

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

Potential collaboration with Ne'ma

COMPOSTER/DIGESTOR

500 -1,000 KG
DAILY CAPACITY

8-20 M 3

CAPACITY PER MACHINE

COMPACTOR

AED 100 -150 k AED 60 -70 K
COST PER MACHINE COST PER MACHINE

Reduce 
transportation 

demand

COMPOSTER DIGESTER COMPACTOR
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Decentralized composter/digester implementation strategy

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

Benefit/cost Operating model selection

B
e
n

e
fit

C
o

s
t

ÅTransportation 
cost reduction

ÅHigher landfill 
diversion

ÅEmission 

reduction from 
organic waste 
in landfill

ÅInspection 

and 

enforcement

ÅAwareness 

and 

education

Cost of the machine will be 
borne by the hotel , which will 

be responsible for its 

procurement and installation

Single property onsite 

Shared composter/digester

Hotel employee 
dispose waste

Reuse for landscaping 
[Composter]

Dispose in sewage network 
[Digester]

Dispose in sewage 
network [Digester]

PSD transport 

waste

PSD operate 

facil ity

ÅPSD enforce the 
installation of 
composter/digester

ÅHotel operate machines 
on their own

ÅLimited operational 
complexity for PSD

ÅPSD to install and 
establish 
composting/digesting 

station

ÅPSD to transport organic 
waste from hotels

ÅPSD to operate and 
maintain station

Reuse for landscaping 
[Composter]

Preferred option

Decentralized 

composter/digester initiative

ÅPSD should target high-end/ large hotel for 
composter/digester implementation due to high 
potential of food waste generation

AED 100 - 150 k AED 100 - 120 k

Implementation cost

FIVE star hotels

FOUR star hotels

Composter Digester

Source: Desk research, Roland Berger

ÅWaste mgmt. 
fee reduction

ÅBrand image 
improvement

ÅMachine 

installation

ÅStaff training

PSD Hotel
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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

DOUBLE TREE BY HILTON MARJAN ISLAND RESORT 

Digester/composter initiative enforcement plan

Source: PSD, Roland Berger

RAK hotel location and size 2026
Q1 Q2 Q3 Q4

K
e

y
 a

c
ti
v
it
ie

s

Initial rollout

Collaborate with luxury 
hotels (4 -5 stars)  with the 
highest key counts to install 

digesters or composters

ÅPlan and rollout initiative

ÅIdentify suitable suppliers

Expand installation

Expand efforts to medium size 
hotels (3 -4 stars)  to complete 
initiative

ÅCollaborate and educate hotel

Monitoring the 
performance  of the 
initiative's pilot phase

Monitoring the compliance  
of initiative

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

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)



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
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Assess opportunities for landfill management

Improve MRF performance

Monetize and recycle Municipal Solid Waste 

Develop recycling plan for Construction Demolition 
Waste

Develop industrial hazardous waste treatment 
capabilities

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)

Explore opportunities for waste reduction

02 03

Enhance the (pre)-collection service level

V
IS

IO
N

01

Make city clean & reduce waste 
generation of MSW and CDW
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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

Source: Roland Berger

1-BIN SYSTEM

Minimal awareness needed

Lowest cost, simple collection

! No separation, fewer 
recyclables sold

! Low recovery rates, reducing MRF 
potential and recyclables sales

Awareness

Cost consideration

Off -Take market availability

Infrastructure alignment

3-BIN SYSTEM

Requires extensive awareness 
campaigns

!

High cost due to daily collection of 
organics

!

! Limited market for compost in RAK 
ï but hotels can dispose organics 
in on site digestors

! Requires the set-up of composting 
plants ï but can be deployed in 
hotels

RECOMMENDED

2-BIN SYSTEM

Requires moderate awareness, 
achievable

Moderate cost, manageable 
collection frequency

Market available for recyclables 
and RDF

Aligned with MRF/RDF 
infrastructure

Waste sorting and segregating requirement will be included in the
comprehensive waste management standard to guide developers and waste generators

FOR HOTELS
Awareness needed to 
bridge current gap
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A two -bin system is recommended for private villas/communities to segregate 
recyclables and improve recycling rate  

Key consideration

Source: Roland Berger

Bin taken out on collection day at the specified collection 
time and returned after collection

Bins deployed in communities and placed 
inside 1)  properties

1

3-4 times 
per week

Minimum 
weekly

Collection frequency

Standardized color 
codes of bins and bags

60 L bin 120 L bin 240 L bin

+

Labels and educational instructionsExample of bin sizes

On each bin, 
showing 
material types

RFID tags  on bins to enable data collection

ÅPSD will oversee the 
procurement and deployment 
of bins

ÅPSD will establish waste 
collection contracts with 

master developers and charge 
them for the services provided

ÅA structured collection 
schedule will be implemented, 
requiring residents to place 
bins outside for collection and 
return them afterward

2

Sorting at source ï villas/communities (commercial segment) 

General Recyclables

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

System design and specs

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

segregation rate monitoring 

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

Source: Roland Berger

Residential 2-bin system implementation detailing

ÅPilot zone size 10 -20% of total residential 
villas (4,000-10,000 villas)

ÅFor example, select zones like Al Dhait and 
Khalifa bin Zayed city

2027/2028 ï Phase 1 piloting

ÅBased on lessons learned, gradually expand 
system implementation area

Å2028 -2029:  roll out to 50% of residential 
area 

Å2029 -2030:  complete transition for all areas

2029/2030 ï Phase 2 full scale 

implementation

High level 

CAPEX 
estimation 

for bin 

deployment

AED 

~25 -30 

m

Al Jazeera 

Al Hamra

Jazeerat Al 

Marjan
Al Jazeera 

Al Hamra 

Industrial

Khalifa Bin 

Zayed City

Al Dhait

Al Nakheel

Al Rams

Residents Villas ~ 46 k units

Phase 1 piloting

Phase 1 pilot 

KPIs

Are residents 
actually using the - 
bin system?

Are residents 
placing the correct 
material in the right 

bin?

ÅKPI to track: 
participation 
rate of 2 bin 

system (%)

ÅContamination 
rate of dry mixed 
recyclable bin 

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

Key consideration

ÅPSD 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

ÅCCTV camara can be 
implemented to ensure the 
residents compliance

ÅCollection contract will be 
signed with building 

management with tailored 
collection schedule

Sorting at source ï high rise buildings

Source: Roland Berger

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

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

Minimum weekly

Digital technology to track the 

compliance

System design and specs

Waste sorting and segregation guidelines 
will be included in the waste management 
standard document
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A two -bin system can be deployed in public spaces to promote waste 
segregation and improve recycling rate

Key consideration

ÅImplement a two -bin system 
to emphasize the importance 
of recycling in the public 

spaces

ÅConsider fill-level sensors, 

compaction, underground 
bins, and awareness-focused 
nudging designs to ensure 
public compliance, raise 
awareness, and maintain the 

city's cleanliness

Sorting at source ï public spaces

Source: Roland Berger

Compliance

Primary solution is awareness, and 

clear messaging

On each bin, showing 
material types

1) Optional

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

On ground bins

Smart technology integration

Fill-level sensors or compaction1)

Underground bin 1)

Underground bins to in closed communities to 
maintain the cleanliness while passing down 
cost to developers

System design and specs

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

Key consideration

ÅGiven the high volume of food 
waste, a three-bin system will 
be implemented to facilitate 

recycling and reduce organic 
waste

ÅOrganic waste will be treated 
onsite using decentralized 

composting or digesting 
machines, rather than being 
collected

ÅPSD will rent out bins while 
requiring hotels to purchase 
waste digestor/ compactor 
machines

Sorting at source ï hotels

Source: Roland Berger

Standardized color codes of bins 
and bags

Collection frequency

Minimum weekly

Based on demand of the hotel

Directly treated on site by waste digestors

Stainless steel skip for general waste and 1,100 -4,500 L bin for recyclables, and smaller 
plastic bin for organic waste 

On each bin, 
showing material 
types

120-240 L bin

Organics

1,100 ï 
4,500 L bin

Recyclables

5-17 m3 skip

General waste

Waste composter/ digestor Waste Compactor

General waste and 
recyclable bins can be 
bought/replaced by 
waste compactor to 
reduce collection cost

On-site composter or digester to directly process 
organic waste collected from organic bins

Waste storage rooms

Inside (ground floor or basement) or in a 
closed room next to the building

System design and specs

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

Source: Roland Berger

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

High frequency of visits

Convenient

< 50 50-100 100-500 500-1,000 1,000-2,500 2,500-5,000 >5,000

RAK sector and population concentration

1

23

4

56

7

8

9

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

Source: Desk research, Roland Berger

Al Khaleej 
Market

A discount supermarket in 
the northern part of RAK, 

serving the surrounding 
residential area

X1

RVM Collection center

Grove Village Shopping mall close to 
RAK hotel and sports clubs 

with popular restaurants 
and cafes 

X1

RAK mall One of the main shopping 
malls in RAK, with large 

food court, retail stores, 
and entertainment options

X1 X1

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

Flamingo 
Beach

Most visited beach in RAK 
with potential to collect 

bottles and prevent littering

X1

Eid Prayer 
Ground

Public space close to RAK 
Municipalities and gov. 

departments

X1

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

Hamra areas

X1 X1

Saqr  Park One of major and most 
visited park in RAK with 

green spaces, playgrounds 
& other facilities

X1 X1

Al Naeem City 
Center

Shopping mall close to 
residential areas with 

hypermarket like Carrefour

X1 X1

RAK Hospital Main and biggest hospital 
in RAK with high potential 

of collecting bottles

X1

Manar mall Shopping mall located at 
RAK city center with 

hypermarket and high 
street stores

X1

RAK beach One of the most popular 
beaches in RAK, 

conveniently located near 
the National Museum

X1X1

My City Center 
Al Dhait

Shopping mall in Al Dhait 
residential area with 

hypermarket like Carrefour 

X1

Deploy RVM in 
10 most visited 

gas stations

X10

Gas 
station

Shopping malls/market Public spaces Hospital

Total: X22 X5
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Enhance the (pre)-collection service level

Improve MRF performance

Monetize and recycle Municipal Solid Waste 

Develop recycling plan for Construction Demolition 
Waste

Develop industrial hazardous waste treatment 
capabilities

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)

Explore opportunities for waste reduction

02 0301

Make city clean & reduce waste 
generation of MSW and CDW

Assess opportunities for landfill management
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Comparison between capping and mining suggests that landfill capping is a 
more cost -effective and faster option for implementation

Source: Roland Berger

Landfill management

Landfill capping as the ideal solution

L
A

N
D

F
IL

L
 C

A
P

P
IN

G
L
A

N
D

F
IL

L
 M

IN
IN

G

30 -50

500 -700

~1

~3 -4

Initial 
investment 
[AED m]

Initial 
investment 
[AED m]

Time 
requirement 
[Year]

Time 
requirement 
[Year]

Less initial 
investment required 

Key next steps for landfill capping

Faster 
implementation

Less operational 
risks

1

2

3

4

5

6

Develop and issue RFP for landfill closure 
engineering firm

Collaborate with selected engineering consultant to 
finalize capping design

Develop and issue RFP for landfill capping 
contractor

Oversee and monitor the landfill capping 
work

Develop and issue RFP for landscaping / reusing 
(solar farm) design and work 

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

EXPECTED TIMELINE

Q1 2025

Q1- Q2 2025

Q1-Q2 2025

Q2 2025 ï Q4 2025

Q3 2025 

Q4 2025 

21



22

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

Source: Roland Berger

Explore 
opportunities 
for waste 
reduction

Enhance 
the (pre) -
collection 
service 
level

Assess 
opportunities 
for landfill 
mgmt.

1.1

1.2

1.3

Finalize new bins 
deployment

Finalize fleet 
upgrading

Plan and rollout 
collection 

centers/ RVM

Pilot test composter/ 
digester initiative

Enforce  digester 
program for hotels

Finalize new 
landfill 

construction

Finalize landfill 
capping and 
rehabilitation

Test

Start  capping  and 
new landfill 
construction

Draft and finalize waste management policy 
& standard 

RAK Waste 

man agem ent 
stand ard

Enabler

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

Q1 Q2 Q3 Q4 Q1
2025 2026

éé
2027 -2028 2029 -2030

Plan  
residential 2-
bin system

Implement 2 -bin 
system across 

residential areasConduct awareness campaigns/ nudging programs & monitor the performance  of pre-collection system 

Issue engineering 
RFP for capping & 

new landfill

Timeline

Bin last delivery will be in September 
and fleet October 2025

RVM can be pushed to Q2 [quick win]

Time of 2bin  system based on 
awareness

Å Operation on new landfill in October 
2025

5 recycling centers all over RAK

Good locations

Al hamra

Sakra park
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Source: Roland Berger

Develop recycling plan for Construction Demolition 
Waste

Develop industrial hazardous waste treatment 
capabilities

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)

03

Generate revenue from MSW and CDW 
recycling

Improve MRF performance

Monetize and recycle Municipal Solid Waste 

02
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A semi -automated MRF balances investment, operational costs, and recovery 
rates, making it the most suitable option for the current state

MRF upgrades

Source: Roland Berger

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

We propose to upgrade MRF with: 

MRF UPGRADING COMPARISON

Semi -automated MRF Fully-automated MRF

M
R

F
 T

Y
P

E
 

T
E

C
H

C
A

P
E

X

Manual MRF

O
P

E
X

U
P

T
A

K
E

F
E

S
.

MANUAL SORTING AND PICKING MANUAL PICKINGAUTO SORTING AUTO SORTING AUTO PICKING

RECOMMENDED AS MOST FEASIBLE 

SOLUTION IN CURRENT CONTEXT

TO BE DEVELOPED WHEN SORTING AT 

SOURCE IMPROVES

X-

LOWEST INVESTMENT MODERATE INVESTMENT HIGER INVESTMENT

X -

HIGH OPEX MODERATE OPEX LOW OPEX

X

LOW RECOVERY RATE HIGH RECOVERY RATE HIGH RECOVERY RATE

FEASIBLE FEASIBLE

X

NOT FEASIBLE AT THIS STAGE

X-FAVORABLE ACCEPTABLE UNFAVORABLE
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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

JV financials & impact

CAPEX AED 83 m

IRR 5%

Revenues ('30) AED 26 m p.a.

MSW diversion ('30) 30-40%

New MRF line and RDF plant overview

Partnership & operating model Key success factorsPotential Partners

PSD Partner

Cement companies

Off taker

In-kind asset 
contribution

Equity 
contribution

Offtake agreement

JV

Collaborate with an experienced partner 
possessing strong expertise in RDF production

DisposalRecycling/treatment

RDF Facility

Engineered landfillUpgraded with 

automated technology

Relocate and add new 1)  MRF

+

10%

Sales of recyclables

45%

Expanded capacity to 280 k tpa Processing input c. 130 k tpa c. 85 tpa of RDF

100 %

Sales to cement plants

Rejects

Plastics Paper Metals

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

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

cement plants

1

2

3

xx% % of waste volume processed in the previous treatment step

Source: PSD, Roland Berger

45% Rejects 70%

30%

RDF product

1) new line has capacity of 170 k tons p.a. 
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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
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V
IS

IO
N

S
T

R
A

T
E

G
IC

 P
IL

L
A

R
S

Source: Roland Berger

Improve MRF performance

Monetize and recycle Municipal Solid Waste 

Develop industrial hazardous waste treatment 
capabilities

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)

0301

Generate revenue from MSW and CDW 
recycling

Develop recycling plan for Construction Demolition 
Waste

02
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Financials & impact

CAPEX

IRR

Revenues ('30) 

Gate fee

AED 33 m

18%

AED 19 m p.a.

Clean: AED 10 

Mixed: AED 20

CDW diversion ('30) 60-70%

Partnership & operating model Key success factorsPotential Partners

Implement gate fee to self -sustainable 

operation of the facility

DisposalRecycling/treatment

Engineered landfill

Apply GPS and monitoring to ensure 

constant flow of feed stock

1

2

xx% % of total waste volume processed by the CDW facility

Source: PSD, Roland Berger

PSD Works 
Agency

Construction 
projects

Aggregate

Sand

Sales of recyclables

95%

<5%

Expected capacity 
700 k tpa

5%

70-100%

Gate fee 
implemented for 

both mixed and 
clean CDW 

CDW  plant

PSD

Major construction sites

Internal offtakeExternal offtake

100% ownership

O&M

PSD 
internal 

operation

EPC
ECP 

contractor 
[100%]

No operational 
partner needed

Implement a policy requiring construction 

projects to incorporate a minimum 

recycled content, ensuring the reuse of 

recycled aggregates

3

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
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Timeline

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

Source: Roland Berger

2025 2026

Q2 Q3Q1 Q4 Q2 Q3Q1 Q4

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

Start MRF 
relocation and 

upgrading

Finalize MRF 
relocation and 

upgrading

Develop 
decommissioning 

plan & hire contractor

Select EPC 
contractor

Initiate MRF and RDF 
operation

Float RFP & select 
JV partner

Monitor construction of new MRF & RDF 
(~7 -8 months)

Develop plant 
engineering design

Prepare hiring plan

Initiate CDW 
operations

Improve MRF 
performance

2.2

Monetize and 
recycle 
Municipal 
Solid 
Waste 

2.1

Develop 
recycling plan 
for CDW

2.3

Develop plant 
engineering 

design

Select EPC 
contractor

Float RFP & select 
engineering 

company

Monitor construction of 
CDW plant (~ 6-7 months)

Prepare hiring 
plan

Prerequisite : conducting waste 
characterization study

Put Waste characterization in parallel 
up to Q3

Push till Q3-4 2026 for MRF/RDF
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Data management

Improve MRF performance

Monetize and recycle Municipal Solid Waste 

Generate revenue from MSW and CDW 
recycling

Develop recycling plan for Construction Demolition 
Waste

Enhance the (pre)-collection service level

Explore opportunities for waste reduction

Make city clean & reduce waste 
generation of MSW and CDW

Assess opportunities for landfill management

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

Enablers Organization & governance Regulations & standards Financial transparencyAwareness

V
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A

R
S

Source: Roland Berger

01

Participate in other waste streams to 
capture profitability

Develop industrial hazardous waste treatment 
capabilities

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)

03
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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

Source: PSD, Roland Berger

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

Collection Recycling/treatment and disposal

IHW

IHW ~ 100 %IHW   transport

IHW treatment plant [ 13k  tpa ] Engineered landfill

Rejects

Located in landfill

Wood waste ~ 100 %
Shredder and baler

Expected capacity 5-10 tph

Located in landfill

Wood offtakers

100%

PSD to trade

UCO/ULO 1) PSD licensed 
transporter

~ 100 %

UCO collection center

Located in landfill UCO to 

be supplied to an exclus ive 

treatment p layer
100 %

PSD will receive royalty fees
UCO treatment plant 

outside of RAK

Tires received in PSD landfill

Engineered landfill

100 %

Tire offtakers

Tires

Maintain current operation

TiresAgriculture (wood) UCO/ULO 1)

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

Business model JV Business model In-house Business model Concession Business model In-house

Potential partners Potential partners Potential partners Potential partners

No partner needed 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

+ other streams

Initiated
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Timeline 2025 2027

Q3 Q1 Q2 Q1 Q2Q4Q4 Q3

Sign the offtake 
agreement  for 

wood sales

Select partner and 
sign JV agreement

Set-up 
shredding 
facility for 
wood waste

3.2

Develop IHW 
treatment 
capabilities

3.1

Monetize 
other streams 
through 
royalty fees 

3.3

Float RFP for waste 
treatment project

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

Source: Roland Berger

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

Q3

2026

Conduct facility 
engineering design

Start construction 
of IHW facility

Select partner & 
define partnership 

model

Enforce  UCO to be 
handled by licensed 

transporters

Enabler

RAK Waste 

man agem ent 
stand ard

Draft and finalize waste 
management policy & standard 

Move to Q3 2025 for IHW

Wood say we the shredding ongoing 
trials ï wood sale ï wood is being 
shreeded  and trials for RDF

Wood can be mixed with RDF

Finalize feasibility 
study

Initiate industrial hazardous 
waste operations



Participate in other waste streams to 
capture profitability

Develop industrial hazardous waste treatment 
capabilities

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)

0302

Improve MRF performance

Monetize and recycle Municipal Solid Waste 

Generate revenue from MSW and CDW 
recycling

Develop recycling plan for Construction Demolition 
Waste

Enhance the (pre)-collection service level

Explore opportunities for waste reduction

Make city clean & reduce waste 
generation of MSW and CDW

Assess opportunities for landfill management

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

V
IS

IO
N

S
T

R
A
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E
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 P
IL

L
A

R
S

Source: Roland Berger

01

Enablers Data managementOrganization & governance Regulations & standards Financial transparencyAwareness
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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 ï [Current state]

Source: Roland Berger

RAK Public Service Department

WM executive director office 

Shared service 

Pre-collection/ collection Treatment and disposal

Commercial collection

Residential collection

MRF

MHW

Landfill

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

Shared service at PSD level

Elias to lead, Vatche to jump in
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The revised structure introduces two new business units and strengthen the 
existing treatment unit

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

Source: Roland Berger

RAK Public Service Department

WM executive director office 

Shared service 

Licensing & NoC.

Finance HR Inspection Regulation IT, etc.

Pre-collection/ collection Treatment and disposal

Commercial collection

Residential collection

Licensing and Business intelligence
Business development and 

awareness

Business intelligence

Project development

Awareness

MSW

HW

Landfill

CDW

Shared service at PSD level Now or modified departments

Elias to lead, Vatche to jump in
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The revised structure introduces two new business units and strengthen the 
existing treatment unit

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

Source: Roland Berger

Key benefit

Clear accountability

High specialization

Improved financial 
transparency

Cost synergies from 
shared services

RAK Public Service Department

WM executive director office 

Shared service 

Licensing & NoC.

Finance HR Inspection Regulation IT, etc.

Pre-collection/ collection Treatment and disposal

Commercial collection

Residential collection

Licensing and Business 

intelligence

Business development and 

awareness

Business intelligence

Project development

Awareness

MSW

HW

Landfill

CDW

Shared service at PSD level Now or modified departments

Elias to lead, Vatche to jump in
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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

Implement 

business line -specific financial reporting

RDF

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

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

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

ÅStandardize reporting processes across all business lines to ensure 

consistency and comparability

Source: Roland Berger

CDW MRF MHW é

Elias to lead, Vatche to jump in



To support the strategy, an awareness program should be directed at four 
key segments

Awareness overview

Source: Roland Berger

Inform and encourage residents 
to adopt sustainable behaviors 

and sorting practices

Residents

Train hotels on the sorting 
system and food planning to 

promote source separation and 

reduce food waste

Hotels

Instills knowledge about 
environmental challenges and 
sustainable practices from a 

young age

Students

Raise awareness about the 
importance and mandatory 

compliance of on-site sorting at 

construction sites

Construction

Å% of target audience reached
Å# tons of recyclable collected per 

community
Å# tons of food waste donated

Å# tons of organic waste treated 
onsite
Å% reduction in food waste from 

hotels

Å# of workshop /curriculum delivered 
Å% participation rate of schools
ÅStudent and parent awareness & 

behavior change

Å% of clean CDW received
Å# of site visit conducted
Å% of construction site compliant 

with sorting at source

Elias to lead, Vatche to jump in
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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

Non -exhaustive and illustrative

Source: Roland Berger

Disposal
Recycling/
treatment

CollectionPre -collection

WASTE VALUE CHAIN DATA COLLECTION

Bin location and 
collection 

condition

RFID

# tons of 
waste 

transported

Weight sensor Geo vehicle 
location and 

monitoring

GPS sensor

# tons of 
waste 

processed

Online reporting

# tons of 
waste received

Weight bridge

# tons of 
output sold

Online reporting

FOCUSED 
WASTE STREAM 

MSW

CDW

HW

(MHW/ 
IHW)

CENTRALIZED DATA MGMT. PLATFORM

WM dashboard

ÅWaste generation

ÅCollection rate

ÅIllegal dumping

Åé.

Vehicle tracking

ÅVehicle location

ÅIllegal dumping 
monitoring

ÅRoute optimization

Åé

Single source of truth

Inspection and enforcement 
enablement 

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



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

Suggested waste management policies and standards

Key objectives

1 Waste reduction

2 Secure off take market

3 Ensure waste flow control

Current state

!
Absence of a waste 
management policy outlining 
compliance requirements

!
No waste management 
guidelines exist to guide 
external stakeholders

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

RECOMMENDED PRIORITY POLICIES TECHNICAL WASTE MANAGEMENT STANDARDS

Products and materials ban/tax 

Waste fee on commercial segment

Sorting at the source

Minimum recycled content

Extended producer responsibility (EPR)

Fines for non -compliance/illegal activities

WM license/permit/ NoC requirement

E-manifest (waste management digital system)

RAS AL KHAIMAH WASTE 
MANAGEMENT GUIDELINE

Section 1 MSW

1. Target groups

2. Source segregation, bin systems, and waste streams

3. Waste and recycling storage systems and requirements

4. Waste collection requirement

5. é.

Section 2 CDW

1. Scope and target audience

2. Requirements for Obtaining NOCs

3. Material classification

4. Waste producers and source segregation

5. Collection and transport

6. Treatment

7. Inspection and fines

8. é.

Source: Roland Berger

Being developed at federal level
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4.2

4.1

4.3

4.4

4.5

Timeline

Regulations & 
standards

Org. & gov.

Implementation roadmap  - Enablers

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

Data mgmt.

2025 2026

Q2 Q3 Q2 Q3Q4Q1 Q1 Q4

Awareness

Financial 
transpa-
rency

Establish project development, 
awareness , sub-departments 

Draft RAK WM 
standard/guideline

Finalize draft of RAK WM policy Policy rollout

Ongoing
RAK Waste 

management 
st andard

Finalize fleet/bin monitoring system Develop integration plan  with 
MRF/RDF, CDW and MHW

Finalize integration with 
newly built facilities

Ongoing

Develop awareness plan

Awareness program roll out & monitoring
Residents Hotels Students Construction

Implement department -
specific P&L  reporting 

CDW MRF MHW éRDF

Plan hiring for CDW project
Plan hiring for MRF/RDF 
project
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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 ï PSD WM department

Source: Roland Berger

9
1

67

2026

4

18

6

13

68

2027

5

18

6

14

70

2028

6

2025

6

16

72

2029

6

19

7

17

74

2030

65

78

109
114

119 122

19

EBITDA

RDF

CDW

MRF - 
new line

Other waste
streams

Baseline
revenues

30% 31% 34% 34% 34% 34%
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Compared to the 2030 baseline, EBITDA is expected to increase by AED ~ 20 m 
reaching ~AED 40 m

EBITDA evolution ï PSD WM department

Source: Roland Berger

EBITDA 2025 Baseline 
EBITDA 2030

5

MRF/RDF

9

CDW

5

Other waste streams EBITDA 2030

19
22

41

+19
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The strategy will require a cumulative investment of ~AED 286 m to be deployed 
over the next years

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

Total: AED 351 m AED 286 m

Overview of investment required

Refuse -derived fuel 
(RDF)

Construction and 
Demolition Waste 
(CDW)

Materials Recovery 
Facility ( MRF)

Landfill

Other waste streams 
(Wood and IHW )

Bin and fleets

AED 20 m

AED 33 m

AED 64 m

AED 38 m (capping)

AED 46 m

AED 55 m (new 

landfill)

AED 10 m1)

AED 33 m

AED 32 m1)

AED 38 m (capping)

AED 23 m1)

AED 55 m (new 

landfill)

Investment in facility civils works, RDF 

required equipment purchase and 

vehicles

Investment in CDW fixed facility civils 

works, required equipment purchase 

and vehicles

Investment in civils works, MRF 

equipment, and vehicles

Investment in wood shredding 

equipment, co-investment in IHW 

facility civil work, and required 

equipment

Investment in civils works of current 

landfill capping and new landfill 

development

2025

2025

2025

2026

2025

Investment in new collection/service 

vehicles, bins, and extra bins serving 2-

bin system

2025

Project investment PSD required investment CAPEX injection year

AED 65 m (2025)

AED 30 m (2029)

AED 65 m (2025)

AED 30 m (2029) 2028
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The following slide highlights key questions raised during 
the last SteerCo  meeting

1

2

3

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?

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

Source: Roland Berger
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Green/Landscape waste shredding/drying and sales is the ideal solution due to 
its simplicity, market availability, and cost -effectiveness

Source: Roland Berger

Cost consideration

Off -Take market availability & 
feasibility

Technical & operational 
complexity

Green/Landscape & manure waste management options

Option 1: Shredding/drying 
& sales

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

Option 2: Composting

Transformm green waste 
and manure waste into 
compost

Option 4: Anaerobic 
digestion

Transformm green waste 
and manure waste into 
biogas and compost

Option 5: Pyrolysis

Process waste to convert it 
to biochar or charcoal

Low CAPEX and OPEX

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

Requires only basic 
shredding/drying equipment 
with simple operations

Mid to high investment 
needed

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

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

!

!

!

RECOMMENDED

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

Requires advanced 
technology and skilled 
operators

!

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

!

High set-up cost!

Requires more technical know 
and operational expertise

!

!

Mid to high investment 
needed

!

What are the options available for managing landscaping/green waste?1
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Diverting waste from landfill could result in savings of up to ~AED 30 -40 m by 
2030 and an extended landfill lifespan

What are the savings realized from diverting waste from landfill?2

Overview of landfill diversion cost saving

86

803
665 15 17 20

RDF CDW MRF - 
new line

Other 
waste 

streams

Baseline Landfill 
diversion

Cost saving

30 - 40

Key
takeaway

ÅBy 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%

ÅEstimated OPEX per ton for 
landfill is ~ AED 40 - 50

ÅWith the landfill diversion, 

the annual operating costs 
are expected to decrease by 
~ AED 30 -40 mn

ÅAs a result, the lifespan  of 
the new landfill will be 
extended

Source: Roland Berger

Estimated landfill diversion [ volume k tons] and cost -saving 

[ AED mn  p.a.]
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Local compost production in the UAE is limited, and the market demand 
potential in Ras Al Khaimah is relatively low

Implications for RAK

ÅUAE utilizes only about 2% of its produced fertilizer , falling below the global average, 98% of produced fertilizer is 
exported to other countries

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

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

What are the market dynamics for compost in the UAE?3

0

20

40

60

80

100

2010 2020 2022

2%

92%

UAE

World

Composting (fertilizer) supply and demand analysis

UAE fertilizer demand and supply

Fertilizer consumption [% of fertilizer production] Key market drivers

D
e

m
a

n
d

S
u
p
p
ly

Potential buyer but small 
consumption capability 
(RAK: ~2-4 t p.a.)

Potential use case but 
limited consumption 
capability

Limited use in RAK and 
UAE due to only 0.7% 
arable land

Facing competition from two major 
WM and composting players, 
including Bee'ah, which serves the 
Northern Emirates

Besides there are several small 
composting players in Dubai

UAE composting facility [selected]

Tourism & hospitality Landscaping Agriculture

Sharjah municipality 
composting plant

60,000

2018

20,000

N/A

Tadweer  composting 
plant

Capacity [tons/ year] Year operational

2 major players

Smaller 
producers

Both 
facilities 
are 
struggling 
to secure 
compost 
offtake 

Small producers

Source: World Bank, 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

2
0
3

0
 

ta
rg

e
ts

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

2. Generate revenue from MSW and 
CDW recycling

3. Participate in other waste 
streams to capture profitability

Enhance the (pre)-collection service level

Explore opportunities for waste reduction

Assess opportunities for landfill management

Improve MRF performance

Monetize and recycle Municipal Solid Waste 

Develop recycling plan for Construction Demolition 

Waste

Develop industrial hazardous waste treatment 

capabilities

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)

Enablers Organization & governance Regulations & standards Financial transparencyData managementAwareness

V
is

io
n

S
tr

a
te

g
ic

 p
ill

a
rs

Source: Roland Berger

30-35% MSW landfill diversion rateEBITDA margin of 30-35%Total revenues of AED 120-130 mn 60-70% CDW landfill diversion rate

1.1

1.2

1.3

2.1

2.2

2.3

3.1

3.2

3.3



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



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



54

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

Pre-collection focus areas

Source: Roland Berger

Invest in a new fleet 
and upgraded 

technology to enhance 
timely waste collection 

and reduce bin overflow

Deploy RVMs/collection 
center to maximize 

revenues from 
recyclables

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

rates
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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

Source: Roland Berger

Bin system comparison

1-bin system

Minimal awareness needed

Lowest cost, simple collection

! No separation, fewer 
recyclables sold

! Low recovery rates, reducing 
MRF potential and 
recyclables sales

Awareness

Cost consideration

Off-Take market 

availability

Infrastructure alignment

For hotels

3-bin system

Requires extensive awareness 
campaigns

!

High cost due to daily collection 
of organics

!

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

! Requires the set-up of 
composting plants ï but be 
deployed in hotels

Recommended

2-bin system

Requires moderate awareness, 
achievable

Moderate cost, manageable 
collection frequency

Market available for recyclables 
and RDF

Aligned with MRF/RDF 
infrastructure
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A two -bin system is recommended for private villas/communities to segregate 
recyclables and improve recycling rate  

Key consideration

Source: Roland Berger

System design and specs

Bin taken out on collection day at the specified 
collection time and returned after collection

Bins deployed in communities and placed 
inside 1) properties

1

3-4 times 
per week

Minimum 
weekly

Collection frequency

Standardized color 
codes of bins and 
bags

60 L bin 120 L bin 240 L bin

+

Labels and educational instructionsStandardized color codes of bins and bags

On each bin, 
showing 
material types

RFID tags  on bins to enable data 
collection

ÅPSD will oversee the 
procurement and 
deployment of bins

ÅPSD will establish waste 
collection contracts with 
master developers and 
charge them for the 
services provided

ÅA structured collection 
schedule will be 
implemented, requiring 
residents to place bins 
outside for collection and 
return them afterward

2

Sorting at source ï villas/communities 

General Recyclables

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

Source: Roland Berger

Key considerationSystem design and specs

ÅPSD 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

ÅCCTV camara can be 
implemented to ensure 
the residents compliance

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

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

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

Minimum weekly

Sorting at source ï high rise buildings

Digital technology to track the 

compliance
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A two -bin system combined with awareness initiatives to promote waste 
segregation and educate the public on recycling

Source: Roland Berger

Key considerationSystem design and specs

ÅImplement a two -bin 
system to emphasize the 
importance of recycling in 
the public spaces

ÅConsider fill-level sensors, 
compaction, underground 
bins, and awareness-
focused nudging designs 
to ensure public 
compliance, raise 
awareness, and maintain 
the city's cleanliness

Unified color codes

Smart technology 

integration

Fill-level sensors or compaction1)

Data Tracking

Data tracking of waste 

generation is done on 

location basis, with 

limited applicability to 

trace back to individuals

Compliance

Primary solution is awareness, clear 

messaging, and bin lid design

On each bin, showing 
material types

Sorting at source ï public spaces

Underground bin 1)

1) Optional

Underground bins to maintain 
the city's cleanliness and 
aesthetic appeal

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

Source: Roland Berger

Key considerationSystem design and specs

ÅGiven the high volume of 
food waste, a three-bin 
system will be 
implemented to facilitate 
recycling and reduce 
organic waste

ÅOrganic waste will be 
treated onsite using 
decentralized composting 
or digesting machines, 
rather than being 
collected

ÅPSD will rent out bins 
while requiring hotels to 
purchase waste digestor 
machines

Sorting at source ï hotels

Standardized color codes of bins 
and bags

Collection frequency

Minimum weekly

Based on demand of the hotel

Directly treated on site by waste digestors

Stainless steel skip for general waste and 1,100 -4,500 L bin for recyclables, and smaller 
plastic bin for organic waste 

On each bin, 
showing material 
types

120-240 L bin

Organics

1,100 ï 
4,500 L bin

Recyclables

5-17 m3 skip

General waste

Waste composter/ digestor Waste Compactor

General waste and 
recyclable bins can be 
bought/replaced by 
waste compactor to 
reduce collection cost

On-site composter or digester to directly process 
organic waste collected from organic bins

Waste storage rooms

Inside (ground floor or basement) or in a 
closed room next to the building
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The plan to upgrade the fleet includes buying 129 vehicles, totaling ~ 40 -45 m 
AED

Collection fleet

Ground cleaning & 
sweeping fleet

Transfer station fleet

Total cost ~ × 40 -45 m AED Total vehicles

~ 10% of budget

~ 10% of budget

~ 80% of budget

Waste Trailer With Compactor - (70cbm)

Vehicle type

Hook Loader (RORO) HV

Rear Loader LV

Golf Car - Mini Tipper With Bin Lifter

TMC - Truck HV

Drawbar

Skip Loader - Double Skip

Rear Loader HV

3 Ton Pickup Tipper Body S/C

Sweeper Manual - Walk Behind

Vacuum Cleaner - Pedestal

Sweeper Truck - Mechanical

Skid Steer Loader

Streat Washer

3 Ton Pickup Cargo Body D/C

Vacuum Cleaner - Manual

Tractor heads for waste trailers compactors

Backhoe Loader Wheeled

5

4

Vehicles [#]

20

13

10

9

6

6

5 (4 double 1 single)

4

1

21

10

5

3

2

2

1

Under purchase

Under purchase

Status

Under purchase

Under purchase

Already Received

Postponed to 2025

Under purchase

Under purchase

Under purchase

Under purchase

Under purchase

Under purchase

Postponed to 2025

Under purchase

Already received

Postponed to 2025

Postponed to 2025

Already received

Delivery within 6 months

Delivery within 6 months

Expected delivery

Delivery within 6 months

Delivery within 6 months

-

-

Delivery within 6 months

Delivery within 6 months

Delivery within 6 months

Delivery within 6 months

Delivery within 6 months

Delivery within 6 months

-

Delivery within 6 months

-

-

-

-

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

3 Ton Pickup Cargo Body S/C 2 Under purchase Delivery within 6 months

129
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Dubai Technologies will support PSD with upgrading its fleet on both Hardware 
and Software

ÅDubai Technologies is the leading 
UAE provider of smart 
transportation and fleet 

solutions

ÅThey have strong expertise in 
tracking , monitoring , and 
optimizing fleet operations

ÅPSD has awarded a contract to 
dubai technologies to help them 
both with software as well as 

hardware upgrades for it's 
collection fleet

Software upgrades

Hardware upgrades

Fleet GPS upgrade

Source: PSD, Desk research, Roland Berger

ÅRoute optimization and dispatch 
planning for efficient operations

ÅImproved collection cycles 
using data-driven insights

ÅReal -time monitoring for 

dynamic resource allocation 

ÅRFID for bins

ÅWeight sensors in trucks

ÅGPS tracker on vehicles

A unified waste 
management platform 
with subscription 

costing 600 k AED per 
year

Technology 
provider



64

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

Source: Roland Berger

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

Recyclable 

drop -off area

Residents and businesses 
arrive at the center with 
specific waste items 
(plastics, wood, 
electronics, etc.).

1 Sorting 

& weighing

Items are sorted based on 
type (e.g., plastics, 
metals, wood),  each 
category of waste is 
weighed to determine the 
quantity

2 Rebate 

calculation

ÅRebate is calculated 
based on the weight and 
type of the waste item, 
following predefined 
rates

ÅThe user receives a 
rebate (monetary 
reward or discount 
voucher) based on the 
drop-off

3 Processing 

& storage

ÅCollected waste items 
are processed for further 
recycling or reuse

ÅItems are stored in 
designated areas until 
they are transported or 
processed

4 Waste 

processing/sale

ÅRecovered materials are 
processed and prepared 
for sale or onward 
distribution

ÅRevenue generated 
helps sustain the 
operations of the center

5
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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 schematic

Source: Roland Berger

Recyclable drop -off Sorting & weighing
Rebate calculation 
& reimbursement

Processing & storage Sale

Scavengers

Other waste 
generators/ 
collectors

Plastics

Glass

Paper

Metals

Others

Waste processing (e.g., 
compaction)

Storage

Weighing

Calculation

Traders

Recyclers

Others

Rebate payment

é é
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Public redeems 
vouchers 
in the application

Points added to PSD 
rewards application

Public scans 
QR code

RVM scans itemsPublic disposes 
items into the RVM 

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

Source: Roland Berger

1 2 3 4 5

Plastic bottles
Aluminum cans

Accepted Materials

Waste reduction

Data-driven Insights 
(e.g. recycling trends)

Recyclables: 400L (~ 500 bottles)
Non-Recyclables: 110L

Capacity

RVMôs benefits List of features

How it works

Encouraging recycling
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64 51 2 3

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

Increasing 
engagement and 
collection rates by 
partnering with 
popular brands 

Ensure 
recycling app 
with appealing 
rewards

Increasing 
engagement and 
unlocking 
advertising revenue

Secure 
high footfall 
locations

Reducing 
operational costs by 
integrating RVMs in 
PSD collections 

Leverage 
collection 
capabilities

Optimizing costs of 
depreciation and 
maintenance and 
ensuring 
technological needs 
for DRS

Purchase
suitable 
RVMs 

RVM

Increasing 
engagement and 
unlocking 
advertising revenue

Secure 
on-RVM 
advertisement 
partners

Desc ition 
on how 
to 
rec ycle

1) Potential companies for partnerships

Engaging the  
population in 
recycling and 
increasing collection 
rates of RVMs 

Promote 
awareness 
campaigns

RC found assumptions of 
RvM  per capita

1 RVM per ca. 

2500 people

In Germany

1 RVM per ca. 

6,300 people

In ABu dhabi

1 RVM per ca. 

6,300 people

In ABu dhabi

60 -160 RVM's

Range RAK
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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

In
te

g
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te
d
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V
M

 
o

p
e
ra
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rs

R
V

M
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e
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d
e
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Source: Desk research, Roland Berger

Sale of recyclables

Advertising on RVMs

Procurement of RVMs

D&A

Maintenance of RVMs

SG&A

Profit

R
e
v
e
n

u
e

 
le

v
e
rs

C
o
s

t 
le

v
e
rs

Profitability levers

Collected volumes 
per material 

Material price

RVMs
Advertising price per 

RVM

Leasing or buying 
cost per RVMs

Number of RVMs

App development App operation

Number of RVMs
Maintenance cost 

per RVM
Additional sales, general, and administrative 

cost

Reward scheme

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

Target collecting 
material

Plastic bottles Cans
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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

Source: Roland Berger

RAK sector and population concentration

< 50 50-100 100-500 500-1,000 1,000-2,500 2,500-5,000 >5,000

Reverse vending machine

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

Collection center

Ideal piloting location should have features of:

High traffic

High frequency of visits

Convenient

1

23

4

56

7

8

9

~ 20
expected # of RVM

~ 500 -600 k
required CAPEX for RVMDeep dive on 

next slide
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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

Source: Desk research, Roland Berger

Al Khaleej 
Market

A discount supermarket in 
the northern part of 

RAK, serving the 
surrounding residential 

area

X1

RVM Collection center

Grove Village Shopping mall close to 
RAK hotel and sports clubs 

with popular restaurants 
and cafes 

X1

RAK mall One of the main 
shopping malls in RAK , 

with large food court, retail 
stores, and entertainment 

options

X1 X1

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

Flamingo 
Beach

Most visited beach in RAK 
with potential to collect 

bottles and prevent 
littering

X1

Eid Prayer 
Ground

Public space close to RAK 
Municipalities and gov. 

departments

X1

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

Al Hamra  areas

X1 X1

Saqr  Park One of major and most 
visited park in RAK with 

green spaces, playgrounds 
& other facilities

X1 X1

Al Naeem City 
Center

Shopping mall close to 
residential areas with 

hypermarket like 
Carrefour

X1 X1

RAK Hospital Main and biggest 
hospital in RAK with high 

potential of collecting 
bottles

X1

Manar mall Shopping mall located at 
RAK city center with 

hypermarket and high 
street stores

X1

RAK beach One of the most popular 
beaches in RAK , 

conveniently located near 
the National Museum

X1X1

My City Center 
Al Dhait

Shopping mall in Al Dhait  
residential area  with 

hypermarket like Carrefour 

X1

Deploy RVM in 
10 most 

visited gas 
stations

X10

Gas 
station

Shopping malls/market Public spaces Hospital

Total: X22 X5



 B.2.1.2 . Explore opportunities 
for waste reduction



72

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

Approach for waste reduction

1 2

3

Identify major waste source Define waste reduction measures

Track and monitor progress

We assess and define waste 
generation sources in RAK 
based on waste composition to 
identify target audiences

Policy and 
awareness

Waste reduction via 
technology

We explore waste reduction measures from 2 main perspectives 
and tailor the strategy to suit the target audience

Leverage policies and campaigns to 
influence and enforce behavior change

Implement proper technology to enable 
waste reduction effort

We establish measurable and achievable KPIs  
and targets to track progress and evaluate 
waste reduction efforts

Source: Roland Berger

KPIs Strategic target

Milestones and metrics to measure 
initiative level progress

Emirates level target to track the 
regional waste reduction efforts
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MSW and CDW make up 80% of the waste composition, making them a top 
priority for reduction efforts

Major waste generation source in RAK

Source: Roland Berger

Waste generation sources in RAK [%] Waste composition [%] Key
takeaways

ÅCDW and MSW are the primary 
types of waste generated in RAK, 
accounting for 80 % of total waste

ÅMost of the waste in RAK comes from 
construction sites, residents, and 

commercial entities (incl. hotels, 
retail shops, etc.), with anticipated 
growth from hotels

ÅWithin MSW, organic waste and 
plastic waste are the largest 
contributors, making up ~ 35 % of 
the total composition

ÅThe main targets of the waste 

reduction strategy are hotels and 
the general public , focusing on 
reducing high waste volumes with 
relative ease, while construction 
sites are a secondary target

26%

9%

15%
4%

8%

17%

18%

2%

Others Textiles Bulky & wood Metals Glass Paper Plastic Organic

MSW Residential 

[ 17 %]

MSW Commercial 

[3%]

Construction 

[ 58 %]

Others 

[ 22 %]

Commercial 
waste 
generation is 

expected to 
grow with the 
development of 
the tourism 
industry
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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

Source: Roland Berger

Reduce food waste volume and promote sustainable practices in Ras Al Khaimah by establishing decentralized waste 
reduction at the source

Target segments

Hotels

Equip hotels with 
waste digestors to reduce food 
waste at point of generation

Required enablers

Objective

Target plan

Phase 1: 

Pilot instal-
lations in 
select 
communities 
and hotels

Phase 2: 

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

Focus of next slide

Organic waste bins to 
facilitate sorting at source

Community and staff 
training

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

Monitoring and data 
tracking

Key benefits

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

Lower  greenhouse 
gas emissions

Improve circularity 
by reusing compost in 
green areas
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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

Source: Desk research, Roland Berger

Waste digestion to water

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

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

Decentralized composting

Target audience Cost and providersTechnology

Hotel

Community

Restaurant

Retail shop

Hotel

Community

Restaurant

Retail shop

AED 100 - 150 k

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

ÅThe resulting effluent can be 
further processed at WWTP

AED 100 - 120 k
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On-site composting/digestion machines can support hotel food waste reduction, 
with PSD ensuring compliance and mandating installation for large generators

Key
takeaways

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

ÅA treatment capacity of 1.8 -2.4 k 
tons is needed to achieve a 30 -50 % 

reduction in hotel food waste

ÅPSD must ensure compliance of 

hotels with existing composting 
machines through regular field 
inspections

ÅFor hotels with no composters , 
regulatory measures are needed to 
mandate the installation of 

composting/digestion machines

ÅA future community composting 

project can be launched if the hotel 
pilot project is successful

Estimated and expected food 
waste generation [k tons p.a.]

Source: RAK statics, PSD, Roland Berger 

Hotel onsite organic waste treatment project analysis

2023 RAK hotel statistics

52  hotels

4.3 m guest 

nights1)

1.2 m tourist 

received1)

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

Estimated 
generation

Envisioned 
generation

Gap

4-5 2.5 -3

1.5 -2

Capacity required 
[k tons p.a.]

Required 
capacity

1.8 -2.4

On-site composting 
and digestion 
machines typically 

achieve an 85 % 
organic waste 
conversion rate on 
average
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PSD could initiate the roll -out of on -site composting/ digestion machines at the 
following five -  and four -star hotels in RAK

Iniative description

FIVE star hotels

FOUR star hotels

ÅFor the roll-out of the on -site 
composting/ digestion 
machines PSD should target 
high -end hotels in RAK, due 
to their size  and willingness 
to invest in sustainable 
iniatives

ÅHotels will purchase and 
install on -site food 
digestor machines

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

Hilton Ras Al Khaimah Resort 
& Spa

Intercontinental Resort Mina 
Al Arab

Marjan Island Resort & Spa Ritz Carlton RAK, Al Hamra 
Beach

Ritz Carlton RAK, Al Wadi 
Desert

Rixos Bab Al Bahr Resort

DoubleTree by Hilton Marjan 
Island Resort

Bin Majid Beach Hotel Hampton by Hilton Marjan 
Island

Hilton Garden Inn Mangrove Hotel Ras Al Khaimah Hotel

Al Hamra Residence by 
Deutsche Hospitality

Hotel target list for on -site composting/ digestion machines

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

DOUBLE TREE BY HILTON MARJAN ISLAND RESORT 

RAK hotel location and size 2026
Q1 Q2 Q3 Q4

K
e

y
 a

c
ti
v
it
ie

s

Initial rollout

Collaborate with luxury 
hotels ( 4-5 stars)  with the 
highest key counts to install 

digesters or composters

ÅPlan and rollout initiative

ÅIdentify suitable suppliers

Expand installation

Expand efforts to medium size 
hotels ( 3-4 stars)  to complete 
initiative

ÅCollaborate and educate hotel

Monitoring the 
performance  of the 
initiative's pilot phase

Monitoring the compliance  
of initiative

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

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)

Digester/composter initiative enforcement plan

Source: Roland Berger
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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

Reduce waste 
generation 
and amount 

sent to 
landfill

Products and materials 

ban/tax 

Waste fee on 

commercial

Sorting at the source

Minimum recycled 

content

Extended producer 

responsibility (EPR)

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 generated to encourage 
waste reduction

Set up clear sorting at the source (e.g., 3-bin 
system) to maximize recovery of materials

Mandate a minimum blend ratio of recycled materials 
in production manufacturing, construction, and 
energy supply

Mandate producers to be responsible for the impact 
of their products in the final stage of its life cycle, 
after consumption

ÅExtend current single use plastic bag ban to other single -used plastic products 

ÅImplement a multi -component fee structure
ÅApply a fee on waste volume generated from commercial entities

ÅApply a multi -bin system
ÅSort 2-3 waste streams based on area characteristics

ÅDefine a relatively low minimum recycled content rate ( 10 -15%)
ÅApply policy on construction material and fuel usage

ÅTo collaborate with MOCCAE  in developing the EPR framework from the federal level

Source: Roland Berger

More details information on polices can be found in the policy recommendation report
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PSD could iniatiate two types of awareness campaigns, one targeted on 
achieving food reduction and one on reducing CDW

Source: Roland Berger

Organic waste reduction ï awareness campaigns

CDW awareness campaignFood reduction awareness campaign

Engagement 
model

Industry workshops, campaigns through professional networks, on -
site demos, and digital tools linking sites with recyclers

Social media tips, workshops for businesses, supermarket and 
communities

Impact Less CDW in landfills, increased material recycling, and stronger 
compliance with sustainability regulations

Reduced food waste, lower methane emissions, and increased public 
awareness of sustainability practices

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

Target audience
Households Restaurants

Supermarkets Schools

Contractors Developers

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

Operational

Potential KPI's ï Food waste reduction at hotels

Non-exhaustive

Source: Roland Berger

Environmental Financial

Food waste processed per 
Hotel (Tons/ months)

Tracks the volume of food 
waste managed through 
composting/digestion machines 

or collected from local hotels

Participation rate of hotel (%)

Measures the percentage of 
international and local hotels 
complying with the initiative

Reduction in food waste sent 
to landfill (%)

Monitors the percentage 
decrease in food waste 
disposal compared to pre-

initiative levels

GHG emissions avoided (tons, 
CO2e)

Quantifies the reduction in 
greenhouse gas emissions 
from diverting food waste from 

landfills

Cost savings from waste 
disposal reduction (AED, per 

month)

Tracks the reduction in landfill 
disposal fees and 
transportation costs



 B.2.1.3 . Assess opportunities 
for landfill management
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The strategic options for landfill management are twofold: relocating to a new 
landfill and exploring solutions for the existing landfills

Landfill consideration 

Source: PSD, Roland Berger

ÅPSD identified a suitable landfill site in the Seih Al Bana area, with around 
sufficient area to support long -term waste management

ÅThe new landfill design must meet future capacity needs and comply with 
environmental regulations to ensure sustainable operations 

ÅPSD is evaluating strategic options for the Aljazeera landfill, which has a 
capacity of 2,300,000 m³  and is currently 60-70% utilized

ÅThere are two options:

ïLandfill capping to secure and contain the existing waste, minimizing 
environmental risks

ïLandfill mining and reclamation to recover land and potentially extract 
valuable resources

Moving to a new landfill Exploring solution for existing landfills1 2


