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ing renewable energy use.

Solar Impact: The use of
solar energy helps reduce
operational costs and the
environmental footprint of
waste management activ-
ities. It supports Oman'’s
National Energy Strategy

2040, which aims to
achieve 30% renewable
energy.

Sustainability Goals:

Advances Oman's efforts
to incorporate renewable
energy into essential ser-
vices, improving waste
management  practices
and reducing greenhouse
gas emissions.

Main Outcome(s): Supports
efficient waste management
through renewable energy,
reduces reliance on fossil
fuels, and aligns with national
sustainability  and  energy
diversification goals.

Potential Challenges: High
initial investment costs, ongo-
ing maintenance  require-
ments, and integration with
existing waste processing sys-
tems.

India: Solar Energy for Circular
Economy in Waste Manage-
ment

Project Lead Institution: Coun-
cil on Energy, Environment &
Water (CEEW)

Highlights:

Installed Capacity: India’s
installed solar capacity of
66.7 gigawatts (GW) as of
FY23 has generated about
100 k tons of cumulative
waste, projected to increase
to 340 k tons by 2030.

Around 67% of this waste

will be generated in Rajas-
than, Gujarat, Karnataka
(50% of waste generation
by 2030), Tamil Nadu, and
Andhra Pradesh.

By 2030, India will generate
around 600 kt of cumula-
tive waste from existing
and new capacities. This
volume is expected to
increase 32 times by 2050,
resulting in about 19,000 kt
of cumulative waste.

Main Outcome(s): Promotes the
use of solar energy to power
waste management systems,
thereby improving efficiency
and reducing the carbon foot-
print of waste disposal. Sup-
ports India's transition towards
a circular economy.

Potential Challenges: Imple-
mentation costs, infrastructure
development, and integrating
solar energy into existing
waste management systems.

United Arab Emirates (UAE):
Be'ah Waste Management

Complex

Project Lead Institution: Be'ah

Highlights: Be'ah operates a
cutting-edge construction
and demolition (C&D) waste
recycling facility. This facility
includes a solar-powered
crushing plant that processes
C&D waste into recycled
aggregates.

Main Outcome(s): The facility
reduces landfill use and con-
serves natural resources by
turning C&D waste into usable
aggregates for new construc-
tion projects. It supports the
UAE's sustainability and circu-
lar economy goals.

Potential Challenges: Ensuring
consistent solar energy supply
and maintaining efficient pro-
cessing operations,
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4. Key success factors for inter-

national expansion:

Proven Technology

Reliability = and  Efficiency:
Ensure the solar technology
used is proven to be reliable
and efficient in various envi-
ronmental conditions.  This
includes demonstrating suc-
cessful deployment in differ-
ent climates and operational
contexts.

Certification and Standards:
Adhere to international stan-
dards and obtain relevant cer-
tifications (e.g, ISO, CE) to
build trust and credibility in
new Mmarkets.

Track Record: Showcase «a
solid track record of success-
ful projects and deployments
in  existing markets.  This
includes case studies, testi-
monials, and performance
data.

High Scalability and Adaptation

- Modular Design: Develop
scalable solutions that can

easily adapt to different
sizes and types of C&D

waste  operations.  This
helps in addressing varying
market demands  and
operational scales.

+ Local Adaptation: Adapt
the technology to local
conditions, including

weather, waste types, and
regulatory  requirements.
Customization may be
necessary to fit local needs

and improve  adoption
rates.
- Integration Capadbilities:

Ensure the system can
integrate seamlessly with
existing waste manage-
ment infrastructure and
processes.

Investor Attractiveness

Financial Viability: Present a
clear and compelling business
model that demonstrates
strong financial returns and
long-term sustainability. This
includes cost-benefit analy-
ses, projected ROI, and risk
assessments.

Market Potential: Provide

detailed market research and
analysis showing the potential
for growth and profitability in
target international markets.
Highlight any existing demand
for  solar-powered  waste
management solutions.

Regulatory Compliance and
Policy Alignment

Local Regulations: Understand
and comply with local regula-
tions related to waste man-
agement, solar energy, and
environmental impact. Navi-
gate permitting processes
and adhere to legal require-
ments in each market.

Government Incentives:
Explore and leverage govern-
ment incentives and subsidies
for renewable energy proj-
ects. These can provide finan-
cial support and enhance the
attractiveness of your solu-
tions.
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Use-case: Versatile and scal-
able tool supporting deci-
sion-making through exten-
sive data collection

1. Description:
Recycling Bl is a new digital

solution for smarter waste
management and recycling.
Harnessing the power of data
at every stage of the waste
management recycling value
chain. Enabling better busi-
ness decisions for the recy-
cling industry while increasing
material recovery and accel-
erating the circular economy.
Capturing data as trucks col-
lect waste and reach the
weighbridge. Tracking data
with custom parameters on
what types of waste enter
your facility. Enhancing visibil-
ity on material recovery rates
to identify new efficiencies

and  additional revenue
streams. Consolidating
insights ~ across  business

through automated reporting,
giving high-level overviews
and detailed insights to help
optimize operations.

2. Impact on the waste man-

agement value chain:

In the waste management
industry, valuable data lies at
every stage of the value
chain, from the point of waste
generation to recycling and
disposal. This data was devel-
oped, tried, and tested at
Beah's award-winning waste
management complex.

Recycling Bl is flexible in terms
of scalability. It can be imple-
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mented for a single project, a
full complex, or a whole city,
and it can also be implement-
ed on a national scale.

Recycling Bl can be tailored to
be implemented to achieve
the following benefits:

Waste Data Classification -
Consultation to classify waste
types, set targets, and identify
parameters:

Help achieve organiza-
tional targets & vision.

Study & analyze different
waste types to build a
waste data structure,

ldentify data fields
required for digital track-
iNg.

Develop a waste data-
base.

Turnkey weighbridge solutions
Capture and record all waste
generation or disposal dataq, to
track progress against targets:

Deploy weighing systems,
sensors, & tools.

Commission weighbridge
system.

Develop standard operat-
ing procedures.

Provide operation and
maintenance services.
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Reporting and Automation -
Get real-time insights and
generate reports automatical-
ly on the parameters that
matter:

Create an automated

custom report.

Enable live data reporting
and analysis.

Build live dashboards to
monitor identified KPls.

Support on requirements
to develop new reporting
features.

3. International examples:

Recycling Bl is being increas-
ingly adopted worldwide, with
organizations leveraging data
to improve their waste man-
agement and recycling prac-
tices, optimize operations,
reduce costs, and enhance
sustainability.

RECYCLINGBI
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Below are some international
examples of Recycling Bl:

1. Beeah (UAE)

- Bl Application: Beeah uses
real-time data from sen-
sors, smart bins, a weigh-
bridge  network, and
GPS-enabled waste col-
lection trucks to optimize
operations, reduce fuel
consumption, and improve
material recovery.

- Outcome: BEEAH has
achieved  90% landfill
waste diversion in Sharjah,
the highest in the region,
thanks to having Recycling
Bl among the technologi-
cal innovations used. This
is hoping to accelerate the
circular economy and
contribute to the city's
goal of zero waste to land-
fill by 2025.

2. Recology (United States)

- Overview: Recology, a San
Francisco-based  waste
management company,
uses Bl tools to manage
recycling and waste col-
lection in the city and sur-
rounding areas.  Their
system helps track waste
generation, collection
routes, recycling rates, and
resource recovery effi-
ciency.

- Bl Application: They use
data analytics to monitor
waste diversion from land-
fills and optimize the recy-
cling  processes. The
systemn  also  provides
insights into the types of
waste being generated,
helping to design public
awareness campaigns
and inform policy deci-
sions.

Outcome: San Francisco has

one of the highest recycling
rates in the United States, with
over 80% of its waste being
diverted from landfills. Recol-
ogy's data-driven approach
has been instrumental in
achieving this milestone.

3. Waste and Resources Action

Programme (WRAP) (UK)

- Overview: WRAP is a
UK-based non-profit that
uses Bl tools to provide
data-driven insights into
waste management,
recycling, and sustainabili-
ty initiatives.

- Bl Application: WRAP col-
lects and analyzes data on
material flows, recycling
rates, and the environ-
mental impact of waste
mManagement processes.

The insights are used to
develop national recycling
strategies and  support
businesses in  improving
their waste management
practices.

« Outcome: WRAP's Bl
system has helped the UK
significantly reduce waste
sent to landfills and
improve recycling rates,
particularly for materials
like plastic and food waste.

4. Key success factors for
international expansion:

Local Partnerships: Establish-
ing solid collaborations with
local stakeholders is essential
for effective implementation
and community acceptance,

Partnerships enhance market

entry and operational suc-

cess.

- Regulatory = Compliance:
Ensuring adherence to
local regulations is critical
to mitigate risks and main-
tain operational integrity.
This includes navigating
diverse regulatory frame-
works across  different
regions.

- Financial and Environmen-
tal Benefits: Demonstrating
clear financial advantages
and positive environmen-
tal outcomes is vital for
gaining support from mu-
nicipalities and investors.
Caose studies from suc-
cessful  implementations,
such as Beeah in the UAE
and Recology in the US,
strongly endorse these
benefits.

- Scadlability and Flexibility:
The ability to scale opera-
tions and adapt to various
market conditions
enhances Recycling Bl's
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attractiveness. The tech-
nology is designed to inte-
grate  seamlessly  with
existing waste manage-
ment systems, including
fleet management and
recycling facility software.
Advanced Data Analytics:
Recycling Bl leverages
real-time data analytics
capabilities  to optimize
waste mManagement
operations, track waste
flows, and improve recy-
cling rates. Tools like
sensor networks, loT inte-
gration, and cloud-based
systems  contribute  to
operational efficiency and
reliability.

Proven Track Record: A
history of measurable out-
comes, such as increased
recycling rates and
reduced landfill use,
enhances Recycling Bl's
appeal to investors
focused on sustainable
technologies.

Alignment with Global Sus-
tainability Trends: The
technology's adaptability
to diverse markets, cou-
pled with its alignment
with global sustainability
goals, positions Recycling
Bl as a compelling invest-
ment opportunity, particu-
larly for investors targeting
green technologies and
scalable business models.

globalwastetozero.com
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Working stream #5: Enabling and tracking impact
through data and digital solutions

Use-case:  Incentive-based
deposit system enhancing
collection of recyclables (Re-
capp Veolia)

1. Description:

Implementation  of  Smart
Recycling Stations providing
deposit solutions of mixed
recyclables through a digital
application  enabling  the
tracking of users, users’ waste
consumption, tonnage col-
lected, and usage frequency,
rewarding households and
consumers with  a cash
system and diverting waste
from landfills while promoting
more awareness on the
importance of segregation at
source to improve the collec-
tion rate of recyclables in a
country significantly.

The Recapp Digital App
already has more than 30,000

households, and 100,000+
users are registered who can
either request a collection of
their packaging at home or
use one of the drop-off ma-
chines such as RVMs or Smart
Machines. Smart boxes pro-
vide digital rewards with more
than 20 reward retail partners
and Smart Recycling Stations
with a cash reward through
Careem Pay app.

2. Impact on the waste man-

agement value chain:

By sorting and baling collect-
ed recyclables and selling
them to organizations that
recover the materials,
RECAPP actively closes plas-
tic loops and supports the
local circular economy. This
approach promotes sustain-
ability and demonstrates an
interesting twist in generating
revenue by selling recyclable

RECAPP Smart Recycling Station
A full digital user Journey

lenter an the app the
number of Bags Lo be
deposited.

1)

| sean the GR Code of
the Srmart Station with
my RECAPP App.

| drop my bags inside the Smart
recyeling Station

materials.

The RECAPP app allows users
to track and measure how
their recycling efforts posi-
tively impact the environ-
ment. Users are provided with
an interactive and valuable
perspective of how much
waste they have recycled
over time and can compare it
with the amount of CO2
reduced in the environment.
The initiative has successfully
collected more than 2,500
tons of recyclables. RECAPP
has established partnerships
with 22 reward partners, and
users have been rewarded
with  1250,000  vouchers.
Moreover, the initiative has
contributed to reducing 4,000
tons of CO2 emissions.

RECAPP solutions have
demonstrated the impor-
tance of awareness with the
impressive commitment of

| have the RECAPF &pp
installed on my phone and
have an account.

pull fram the station the
RECAPP sticker to place it
on my bag

| receive tha confirmation of my
deposit on the app.

My cash poinls are granted
after Al verificalion.
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the UAE communities who
have made significant efforts
in their environmental behav-
iors, such as starting to pro-
vide only 1.7 Kg of recyclables
per session in 2021 to 6.3 Kg in
2024, segregating their pack-
aging as new learners with
17% of mistakes to less than
4% of rejection recognized in
their waste bags.

3. International examples:

The service has been suc-
cessfully implemented in the
UAE, specifically in the emir-
ates of Abu Dhabi and Dubai.

RECAPP is endorsed by the
Ministry of Climate Change
and Environment (MOCCAE)
and the Environment Agency
of Abu Dhabi (EAD), alongside
significant food and beverage
industry players, including Al
Ain  Water, Rainbow, and
Nestlé. Additionally, RECAPP
received support from promi-
nent local industrial entities
such as Emirates Global Alu-
minium and Borouge.

However, RECAPP encoun-
tered challenges in imple-
menting these recycling sta-
tions in public areas, as
obtaining permits from mu-
nicipalities can be a slow and
cumbersome process.

Steps to Dispose of Your Bags
in the Smart Recycling Station:
Scan the QR Code
Affix the sticker with the
6-digit code to your bags
Indicate the number of
bags you will be dropping
off
Take a photo of all your
bags together
Drop your bags into the

station
Receive cash points as a
reward (0.20 AED/kg).

4. Key success factors for

international expansion:

Lower Capital Expenditure:
The Smart Recycling Sta-
tion requires significantly
less initial investment than
alternative  technologies,
making it a more financial-
ly viable option.

Cost Efficiency: It operates

at five to ten times lower

cost than traditional solu-
tions, maximizing budget
efficiency for waste man-
agement operations.

No Electricity Required:
Unlike many existing solu-
tions, the Smart Recycling
Station operates without
electricity, reducing oper-
ational constraints  and
costs.

Scalability: The  Smart
Recycling Station's design
allows for straightforward
scaling, enabling expan-

sion as waste manage-
ment needs to grow.

Fully Digitalized Ecosys-
tem: The station operates
within an utterly digital
ecosystem, enhancing
operational efficiency and
data management.
Traceability: It provides
comprehensive tracking of
waste collection and recy-
cling activities, ensuring
accountability and trans-
parency in waste man-
agement processes.
Incentivization through
Cash Rewards: Users are
incentivized to recycle
through cash rewards
(0.20 AED/kg), encourag-
ing higher participation
rates and fostering a cul-
ture of recycling within the
community.

globalwastetozero.com
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