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Abstract

Wastopia is a blockchain and IoT platform that
tracks all types of waste, including organic,
recyclable, and hazardous, ensuring every step is
transparent and fraud-proof through a hybrid
Hyperledger Fabric and Besu system. Smart
contracts reward users with WastoCoin tokens
for proper disposal, motivating eco-friendly
habits, while a certified network
improves efficiency and trust. The platform also
educates students to foster a culture of
sustainable waste management. Designed to
scale from cities to rural areas, Wastopia tackles
pollution and health risks while supporting
several UN Sustainable Development Goals, and
advancing Dr. Muhammad Yunuss 3 Zero
Formula: zero poverty, zero unemployment, and
zero net carbon emissions.
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L. Introduction

The world is drowning in waste. Each year,
humanity produces over 2.24 billion tonnes, and
by 2050, this number will rise to 3.88 billion
tonnes. In many places, much of this waste is left
untreated, silently poisoning our soil, air, and
water, while adding to climate change through
dangerous methane emissions.

Electronic waste is one of the most dangerous
streams of all. Old phones, computers, and
gadgets are often discarded into informal
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recycling hubs where toxic substances like lead
and mercury threaten workers and communities.
At the same time, valuable metals disappear into
untraceable markets, taking away economic
opportunities and harming the environment.

Wastopia was created to change this reality. It is
not only a blockchain-based waste management
platform but also a movement to spark a new
generation of awareness. We are making it
accessible to everyone, from students learning
about sustainability for the first time to
communities, businesses, and policymakers who
can lead large-scale change. Our mission is to
make management a transparent,
rewarding, and collective responsibility for all.
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At the heart of Wastopia is a hybrid blockchain
framework that combines Hyperledger Fabric
for secure operations with Hyperledger Besu for
public transparency. loT-enabled smart bins
record waste data in real time, ensuring every
discarded item is tracked, valued, and rewarded
through WastoCoin. This creates a system where
eco-friendly actions tangible
benefits, encouraging consistent participation
from every sector of society.

translate into

By reaching people from the classroom to the
marketplace, we are building a culture of
sustainability that grows stronger with each



generation. Wastopia is how we move towards
cleaner streets, empowered communities, and a
healthier planet for everyone.

I1. Problem Statement: The Global Waste
Crisis Demands Urgent Innovation

Humanity is facing a waste management crisis
of unprecedented scale. As of now, over 2.24
billion tonnes of municipal solid waste are
generated every year, and that figure is projected
to surge by 73%, reaching 3.88 billion tonnes by
2050.

Global Waste Generation Projection (1995-2050)
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This isn’t just a logistical issue; it’s a threat to
global sustainability, public health, and social
equity.

Shockingly, 38% of the worlds waste is
mismanaged, with 33% openly dumped and just
13.5% recycled. Most regions' Waste systems are
outdated, overwhelmed, or
especially in developing countries, where over
90% of waste is dumped or burned without
regulation. The result? Polluted air, poisoned
water, damaged soil, and a growing contribution
to climate change, with the waste sector
producing around 20% of human-caused
methane emissions and a gas 80 times more
harmful than CO,.
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The Uneven Burden: The crisis hits hardest in
developing regions like Sub-Saharan Africa and
South Asia, where waste is projected to increase
by up to 196% by 2050. In countries like
Bangladesh, daily waste generation has grown
fivefold in 30 years, from 6,500 tonnes in 1991 to
over 33,000 tonnes in 2021, with projections
nearing 142,000 tonnes/day by 2041.

BANGLADESH WASTE GENERATION VS
COLLECTION (1991-2041)
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Bangladesh’s waste stream is over 70% organic,
which presents composting opportunities, but
only 37% of urban waste is collected, and most
of what’s left ends up polluting rivers, drains,
and communities.

The E-Waste Time Bomb: Alongside traditional
waste, electronic waste (e-waste) has emerged as
one of the fastest-growing waste streams
globally. In 2019 alone, the world generated 53.6
million metric tonnes of e-waste, and this
number is projected to reach over 74 million
tonnes by 2030. E-waste contains hazardous
materials like lead, mercury, and cadmium that
can cause irreversible harm to human health and
the environment if not managed properly.

Yet, only 17.4% of global e-waste is formally
collected and recycled, and much of the rest is
dumped or handled informally. In South Asia,
the lack of proper e-waste regulations and
infrastructure is especially severe. Devices are
often burned in the open air or stripped without
protective equipment, exposing workers and
communities to toxic substances. In Bangladesh,
a growing informal market thrives on unsafe
recycling practices, often involving children and
marginalized communities.

The e-waste crisis compounds the existing waste
management burden and adds new layers of



environmental injustice, data security risks, and
health emergencies.

What’s Broken: Systemic Barriers to Effective
Waste Management

The crisis isn’t just about volume. It’s a multi-
dimensional problem rooted in broken systems:

Trust Deficit: Many people simply don’t
believe their waste is properly managed. Over
40% don’t know where their waste goes, and
50% believe recycling is a myth and a product of
poor transparency and broken promises.

Access Inequality: Poor and marginalized
communities receive little to no waste services,
while wealthier areas are prioritized. This
reinforces cycles of poverty, pollution, and poor
health.

Lack of Incentives: Most people don’t have a
reason to care. There are no visible rewards, few
motivators, and no meaningful recognition for
responsible disposal.

Institutional Breakdown: Government agencies
lack coordination, training, funding, and
enforcement power. Waste management budgets
are stretched thin, especially in countries where
20-50% of municipal budgets already go to
waste services.

The Consequence: A Culture of Apathy and
Informality

Because of these gaps in infrastructure, trust,
and motivation, people default to what’s easiest:
dumping waste or handing it off without
knowing where it ends up. In informal systems,
e-waste is often handled by untrained workers,
while organic waste rots in landfills instead of
being composted. The disconnect between
behavior and consequence fuels apathy, and
without incentivized participation, the cycle
continues.

The global crisis is not just an
environmental issue; it’s a trust, access, and
motivation issue. Until these three pillars are
addressed, waste will continue to grow faster
than we can manage it.
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I11. Solution: Project Wastopia

Wastopia is a decentralized platform designed to
revolutionize waste management by addressing

the deep-rooted inefficiencies, corruption, and
lack of accountability in traditional systems. It
leverages a hybrid blockchain architecture to
create a transparent, traceable, and community-
driven model that works at both local and
national levels.

At its core, Wastopia tackles three primary
challenges: the absence of traceability in the
waste lifecycle, the lack of meaningful incentives
for stakeholders, and the nonexistence of a
digital infrastructure to handle complex waste
streams like e-waste. Our system is particularly
tailored to the needs of developing countries,
where institutional inefficiency and unregulated
disposal create serious environmental risks.

Hybrid Blockchain for Trust and Control:
Wastopia’s architecture uses Hyperledger Fabric
to manage permissioned participants such as
municipal authorities, certified recyclers, and
transport vendors. This ensures strict access
control and verified roles. For public-facing
transparency, we integrate Hyperledger Besu or
other EVM-compatible chains. These handle
tokenization, auditability, and
interoperability. Together, this setup combines
institutional control with public trust, offering a
platform that is secure, scalable, and auditable.
Real-Time Waste Tracking and Data Integrity:
Every interaction with waste, whether it is
collected, transported, or recycled, is logged
onto the blockchain with immutable timestamps
and verifiable metadata. Using QR codes and
10T sensors, including weight and GPS tracking,
our system eliminates human error and
fraudulent reporting. Each type of waste stream,
organic, plastic, hazardous, and electronic, is
tracked independently. This modularity ensures
precision and regulatory compliance.

E-Waste Accountability Built In: Wastopia treats
e-waste as a critical category given its toxic
footprint and potential for illegal
Discarded electronics are assigned unique IDs,
allowing end-to-end tracking from the moment
they are disposed of to their final dismantling or
export. Hazardous components like lithium
batteries and circuit boards are monitored to
prevent black-market dumping or unsafe

international

resale.



recycling. This solves a growing problem that is
often ignored due to a lack of oversight.

A Token That Rewards Good Behavior:
WastoCoin. Participation is incentivized through
WastoCoin, our utility token. When citizens sort
their waste properly, schedule timely pickups, or
recycle verified materials, they earn tokens.
Collection workers and recyclers
rewarded for verified, efficient performance. The
reward system is dynamic, adapting to the
community's needs, seasonal waste trends, and
local behaviors. WastoCoin can be redeemed for
services like mobile top-ups, utility discounts, or
even direct financial aid. It is designed for real-
world impact, especially among the underbanked
population. There are no NFTs or speculative
elements, only verified action and fair reward.
Educating a Waste-Responsible Generation.
Beyond technology, Wastopia is also a
movement. A cornerstone of our initiative is
educating young minds. We are rolling out
programs across schools, colleges, and
universities to teach environmental
responsibility, digital literacy, and the role of
traceability in civic infrastructure. By embedding
Wastopia into classrooms and campuses, we aim
to create a generation that understands waste as
a shared responsibility and blockchain as a civic
tool. This cultural shift ensures our impact
outlives the technology itself.

Full Transparency for Everyone

Our platform provides an open dashboard for all
stakeholders. Citizens can track what happens to
their
performance analytics. Auditors and NGOs can
verify everything without
access. This ensures that accountability is built in
from the ground up.

Designed to Scale Across the Nation
Wastopia pilot in
neighborhoods, but its design is modular and
scalable. The system supports low-bandwidth
connectivity, multilingual interfaces, and variable
deployment models. Whether it is a large metro
city or a limited
infrastructure, Future

are also

waste. Municipalities get real-time

requiring insider

starts as a urban

rural community with
Wastopia can adapt.

upgrades may include modules for

carbon credit management, import-export

compliance, or decentralized policy voting.
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V. Why Blockchain?

Wastopia isn’t just a waste management system;
it’s a blockchain-native ecosystem built from the
ground up to solve long-standing inefficiencies,
trust issues, and accountability gaps in waste
handling. Each of the following innovations is
not merely enhanced by blockchain; it is made
possible only because of blockchain. Below is a
breakdown of the eight key blockchain-driven
pillars that make Wastopia radically more
efficient, transparent, and inclusive than
traditional systems.

A. Immutability & Transparent Record-Keeping
Problem Solved: In legacy systems, disputes arise
over waste collection volumes due to tampered
logs, lost entries, and misaligned records among
municipalities, collectors, and recyclers.

Why Traditional Systems Fail:
databases

Centralized

can be altered, require trusted
intermediaries, and are difficult to audit. Under-
reporting and over-reporting are common tactics
that exploit these gaps.

Blockchain’s Solution: Every waste deposit is
cryptographically hashed and logged immutably
on-chain. QR scans and smart weight sensors
create an incorruptible, time-stamped record of
each deposit.

Quantifiable Impact: Audit time reduced by up
to 70%. Dispute resolution costs fall by 50% due

to a single shared source of truth.



Why This Needs Blockchain: Traditional
databases rely on trust; blockchain provides
trustless verification through consensus and
cryptographic proofs, eliminating the need for a
central authority.

B. Real-Time Payouts via Smart Contracts
Problem Solved: Delayed payments and opaque
incentives demotivate collectors, recyclers, and
citizens, causing financial stress and disputes.
Why Traditional Systems Fail: Payments must
pass through manual layers, bank processing,
and outdated approval pipelines.

Blockchain’s Solution: Smart contracts automate
payouts instantly upon verified action (e.g.,
deposited, recycled). Payments are
disbursed in WastoCoin or stablecoins without
human intervention.

Quantifiable Impact: Payments occur within
seconds, increasing worker retention by 30-40%,
and reducing admin overhead by up to 60%.
Why This Needs Blockchain: Only blockchain-
based smart contracts can offer decentralized,
trustless, instant financial execution based on
IoT-verified events.
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C. Tokenization & Proper Incentive (WastoCoin)
Problem Solved: Low public engagement in
recycling programs and declining motivation
over time.

Why Traditional Systems Fail:
loyalty programs are prone to manipulation,
offer low value, and fail to sustain behavior
change.

Blockchain’s Solution: WastoCoin creates a
transparent, tamper-proof reward economy.
Incentives are dynamically adjusted based on
participation and performance, creating a game-
like feedback loop that drives
engagement.

Quantifiable Impact: Recycling participation
among app users increases by 25%. Token-based
engagement contributes to long-term retention
and community growth.

Why This Needs Blockchain: Token economies
require decentralized infrastructure to ensure
integrity, transferability, and real-time reward

Centralized

recurring

issuance.

D. End-to-End Traceability

Problem Solved: Brands and regulators need
verified chains to  combat
greenwashing and ensure responsible material
handling.

Why Traditional Systems Fail: Paper records and
siloed ERP systems are easily falsified and lack
interoperability.

Blockchain’s Solution: Waste tracking data is
recorded on-chain with updates at each custody
checkpoint (collector, sorter, recycler), forming a
tamper-proof digital trail for every waste item.
Quantifiable Impact: Compliance verification
time reduced from 3 months to 3 days. Eco-
branded recycled materials gain a 12% pricing

recycling

premium.

Why This Needs Blockchain: Only a
decentralized ledger ensures an unbroken,
tamper-proof, cross-organizational
custody.

chain of

E. Decentralized Governance & Community DAO
Council
Problem Solved: Centralized waste infrastructure

decisions often ignore community input,
resulting in inefficiencies and distrust.

Why Traditional Systems Fail: Top-down
governance creates bottlenecks, lacks

transparency, and alienates stakeholders.
Blockchain’s Solution: The Wastopia DAO
empowers residents, workers, and businesses to
vote on key decisions like bin placements or
fund allocations. Smart
execution without manual approval.

Quantifiable Impact: Policy implementation time
drops by 40%. Stakeholder satisfaction increases
by 30% through participatory governance.

Why This Needs Blockchain: Only decentralized
smart-contract
transparent, tamper-resistant governance at
scale.

contracts enforce

voting ensures secure,

F. Blockchain-Integrated IoT Data & Proof-of-
Recycling

Problem Solved: Sensor data from bins (e.g.,
weight, fill level) is vulnerable to spoofing and
network failures, leading to fraudulent claims.



Why Traditional Systems Fail: Central servers
can’t verify data origin or prevent tampering
during transmission.

Blockchain’s Solution: SmartBins act as oracles,
cryptographically signing sensor data and
submitting it through decentralized networks.
Smart contracts validate data before any action
is triggered.

Quantifiable Impact: Fraudulent claims blocked
100%. Manual inspections reduced by 80%,
significantly cutting operational costs.

Why This Needs Blockchain: Verifiable, trustless
data reporting demands decentralized oracles
and immutable ledgers that traditional IT lacks.

G. Self-Sovereign Identity (SSI) & Verifiable
Credentials

Problem Solved: Informal workers often lack
formal identification, restricting their access to
services and recognition.

Why Traditional Systems Fail: 1dentity systems
are centralized, exclusionary, and prone to fraud
Or misuse.

Blockchain’s Solution: Every user receives a
decentralized digital identity, earning credentials
like “Top Collector” or “DAO Voter.” These are
portable, verifiable, and privacy-preserving.
Quantifiable Impact: Onboarding time drops by
50%. Participation increases by up to 50%.
Fraud rates decrease significantly.

Why This Needs Blockchain: Only blockchain
enables secure, interoperable identities that users
fully own and control without revealing private
data.

H. E-Waste Management & Circular Supply
Chains

Problem Solved: E-waste is often lost to
informal channels or landfills, wasting valuable
materials and creating environmental risks.

Why Traditional Systems Fail: Take-back
schemes are hard to verify, and there’s no
reliable method to trace devices post-sale.
Blockchain’s Solution: Device take-back and
recycling data are recorded immutably, linked to
verifiable transactions from certified facilities.
Token rewards incentivize proper disposal and
traceable return.

Quantifiable Impact: Verified e-waste collection
rises by 60%. The manufacturer's raw material
recovery improves by 35%.

Why This Needs Blockchain: Transparent,
tamper-proof lifecycle tracking and
decentralized reward logic are required to
enforce circular supply chain accountability.

Wastopia’s use of blockchain is not just for
show; it is the foundation of everything we do.
From financial inclusion and secure data to real-
time rewards and community decision-making,
every core feature relies on it. Without
blockchain, our strengths in automation, trust,
traceability, and token-based incentives would
not be possible or scalable. In tackling waste
mismanagement and environmental harm,
blockchain is more than a tool; it is the
backbone of lasting change.

V. Features of Wastopia

Immutable Waste Tracking Ledger: Wastopia
uses a permissioned blockchain as a tamper-
proof ledger for all waste-related activities.
Every event, such as sensor readings from bins,
collection records, and recycling claims, is
securely hashed and appended to the
blockchain. This creates a transparent,
unchangeable timeline of waste management
that can be audited in real time.

IoT-Enabled SmartBin Network: SmartBins
monitor waste weight, fill level, and type using
IoT sensors. Real-time data is first stored in a
traditional analytics.
Verified metadata is then sent via secure oracles
to IPFS, and the resulting hash is stored on the
blockchain. This
efficient data processing, transparent collection
of records, and tamper-proof public verification

Real-Time Smart Contract  Rewards
(WastoCoin): Whenever a verified waste deposit
or recycling action is recorded, Wastopia’s smart
contracts instantly transfer WastoCoin tokens to
the participant’s digital wallet. This automated,
on-chain reward system removes delays and
intermediaries, ensuring users receive immediate
incentives for their contributions.
failures, leading to fraudulent claims.

database for internal

hybrid approach ensures

network



Decentralized Proof Storage (IPFS): Heavy
data, such as photos of waste loads, weight
certificates, and facility reports, is stored off-
chain on decentralized storage networks like
IPFS. Only the cryptographic hashes of this
data are saved on the blockchain to guarantee
immutability and scalability without burdening
the ledger.

Proper E-waste management: Wastopia adds a
blockchain-based system to track e-waste from
collection to certified destruction. Each step is
logged on-chain, and verified recyclers issue
tamper-proof destruction certificates. This stops
false recycling claims, builds public trust, and
rewards verified disposal with digital tokens,
driving a transparent and profitable circular
economy.

Youth-Led Waste Revolution in Campuses:
Wastopia will launch its mission in colleges and
universities, embedding responsible
disposal habits in the next generation of leaders
and innovators. By turning recycling and proper
disposal into a campus tradition, Wastopia
cultivates environmental responsibility early.
This approach not only ensures long-term
cultural change but also builds a strong user
base, laying the foundation for nationwide and
global scalability. Campuses become both the
testing grounds and the launchpads for a green,
tech-enabled revolution.

Partial Decentralized Community Governance

(DAO):  Blockchain  enables  Wastopia’s
community governance by securely recording
every proposal, vote, and decision on a
transparent and permanent ledger. Smart
contracts automate the execution of approved
policies without relying on any central authority,
ensuring fairness and trust. This decentralized
system prevents tampering and makes decision-
making visible to all stakeholders, allowing the
community to create and implement policies
confidently and efficiently.
Verifiable Credentials & Self-Sovereign Identity:
Each participant holds a decentralized identity
secured by cryptographic verifiable credentials.
These credentials confirm roles such as certified
waste handler or recycling achievements without
exposing sensitive personal

waste

information, supporting privacy and
accountability.
~~~~~~~~~~~~ @
Citizen Interaction with \\ Recycling and Compliance

Smart Bins Recyclers process collected
waste and submit blockchain-
verified proof of proper
recycling, ensuring
environmental compliance
and maintaining transparency
for regulators and businesses

Citizens scan QR codes on N
10T smart bins to deposit
waste, with sensors
automatically measuring
weight/type and recording
data on a secure blockchain
ledger linked to their profile.
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Real-Time Waste Tracking

The waste lifecycle from
collection to recycling is
fully tracked on
blockchain, ensuring
complete traceability and
preventing fraud like
underreported collection Profit Distribution via Smart Contracts

or improper disposal.

Sustainability and Circular Economy
It fosters a circular economy:
turning waste into recyclables or

energy—with transparent
blockchain ensuring trust,
incentives, and accountability.

Smart contracts automatically
calculate and distribute recycled
material profits, rewarding
citizens and recyclers with
WastoCoin based on their waste
contribution amount and type.

Future Implementation Roadmap

To expand Wastopia's impact and scalability
beyond initial deployment, we have identified
several future-facing modules that complement
the core system while remaining aligned with
blockchain-enabled circular economy goals.

« Decentralized Marketplace for Recyclable
Materials: We plan to introduce a token-
gated digital marketplace that connects
verified waste collectors, recyclers, artisans,
and small businesses. This platform will
facilitate the trade of recyclable raw
materials and upcycled products, with smart
contracts transparent pricing,
traceability, and fraud  prevention.
Transaction history and reputation scores
will be tied to user wallet addresses, ensuring
accountability and trust.

« Circularity Dashboard for Industry &
Regulators: A real-time analytics dashboard
will be developed to provide municipal
authorities,

ensuring

partner organizations, and

stakeholders with data-driven
insights into waste generation, recycling
efficiency, environmental impact, and
behavioral trends. Built using tools like
Grafana or Apache Superset, this dashboard
will be secured via access control policies on
Hyperledger Fabric.

« Inter-City NFT-Based Waste Tracking: We
aim to extend Wastopia’s NFT-based waste

industry



tracking system to support interoperability
multiple cities or regions. This

issuing dynamic "WasteChain
Passport NFTs" to registered entities,
embedding  location and  timestamp
metadata at each stage of the waste supply
chain. Future upgrades may include cross-
chain capabilities using Hyperledger Cacti

across
includes

or EVM  bridges to support multi-
jurisdiction  tracking and international
expansion.

« Al-Enhanced Smart Sorting: To improve the
quality and efficiency of waste segregation,
we intend to integrate Al models trained on
waste image datasets for automated material
recognition. Edge devices deployed in smart
bins or recycling centers will process inputs
in real-time to classify and validate waste
types before tokenization. This ensures

cleaner recycling streams and prevents

fraudulent claims.

VI. Impact Benefits for Project Wastopia

A. Stakeholder Benefits

. Farmers: Up to 30% reduction in waste
management costs, potential  15-20%
additional revenue from waste conversion,
improved soil health metrics.

. Financial Institutions: New green lending
portfolio opportunities worth $50M+, 25%
reduced default risk through improved farm
operations.

. Government: 40%
monitoring costs, streamlined compliance
tracking.

. Research Institutions: Access to real-world
waste management data, development of

lower environmental

innovative solutions.
B. Social & Economic Impact

. Employment: Creation of 500+ direct jobs in
waste processing.

. Environment: 45% reduction in agricultural
pollution, 30% decrease in carbon emissions.

. Economic: $100M+ in new revenue streams
from waste products.

. Health: 35%
health issues.

reduction in waste-related

. Innovation: Development of 5+ new waste
processing technologies.

Supporting 1000+

households through improved infrastructure

C. Sustainability

Wastopia aligns with multiple global and
national goals. Sustainable Development Goals
(SDGs) are one of them.

. Community: rural

GOOD HEALTH
AND WELL-BEING

Wastopia can reduce pollution in cities like
Dhaka, improving public health by lowering
diseases caused by poor waste disposal.

Tracking industrial waste with Wastopia ensures
compliance with disposal regulations, protecting
Bangladesh’s vital water resources.

DECENT WORK AND N
ECONOMCERONTH Wastopia creates jobs in recycling, empowering
/s/" informal workers and driving innovation in

" sustainable industries.

Combining blockchain with IoT modernizes
waste tracking, boosting industrial efficiency and
supporting sustainable infrastructure.

Smart waste systems improve urban waste
collection, making Bangladesh’s cities cleaner and
more livable.

Lifecycle tracking in industries like textiles fosters
recycling and resource efficiency, promoting a
circular economy.

13 i Transparent carbon tracking aids emission
reduction, aligning with Bangladesh’s climate
mitigation goals.

L > 2

Proper hazardous waste disposal safeguards
soil health and biodiversity, supporting
sustainable land use.

Wastopia supports global and national goals by
cutting greenhouse gas emissions, advancing the
circular economy, and helping achieve the
Global Plastic Treaty through smarter waste
tracking and recycling. It helps nations meet
climate targets, enables corporations to reach
ESG goals, and transforms waste into
opportunity, dignity, and impact. Guided by Dr.
Muhammad Yunus’s Three Zero formula,
Wastopia reduces poverty with fair income for
workers, creates jobs in recycling, and cuts
carbon emissions through transparent, climate-
conscious systems. More than technology, it is a
movement where every action, every bottle, and
every person helps build a greener, fairer, and
more inclusive world.



VII. System Architecture and
Implementation

Wastopia is built on a hybrid blockchain
framework that integrates the permissioned
privacy and security features of Hyperledger
Fabric with the public transparency and
openness of Hyperledger Besu. This design
enables secure, immutable tracking of waste
management events,
mechanisms, and a
ecosystem. It balances data privacy, regulatory
compliance, and real-time data processing to
support stakeholders across the waste lifecycle.
System Workflow: Waste data is captured
through IoT-enabled smart bins equipped with
sensors monitoring parameters such as weight,
fill levels, time, and location. Edge gateways
perform local validation to ensure data integrity
before forwarding it to the Hyperledger Fabric
network. Fabric’s private blockchain records
these events immutably and executes smart
contracts that issue internal reward points based
on verified waste disposal activities.

A middleware layer-implemented via
Hyperledger Cactus or Weaver, securely bridges
Fabric and Besu by synchronizing internal
reward points with ERC-20 tokens and NFTs on
the public Besu network, enabling transparent
tokenization and maintaining data integrity
across both chains. Users interact with this
ecosystem through mobile and web applications
to track contributions, redeem rewards, and
participate in community marketplaces.
Architectural Components: The architecture
consists of several key layers:

. IoT and Edge Layer: Smart bins and
associated locally
validate waste data to minimize erroneous or
fraudulent inputs.

. Private Blockchain Layer (Hyperledger
Fabric): Authorized entities, including
municipalities and recyclers, utilize this
permissioned network to track the waste
lifecycle, issue reward points, and enforce
privacy
membership services. Sensitive information
is restricted to authorized parties, ensuring
compliance and confidentiality.

verifiable reward

scalable marketplace

sensors collect and

controls via channels and

. Public Blockchain Layer (Hyperledger
Besu): Serves as the transparent, user-
accessible platform for managing ERC-20
tokens and NFTs that represent verified
recycling achievements and eco-incentives.
The network supports wallet integration for
token management and fosters public trust
through auditability.

. Interoperability Middleware: Acts as a
secure, atomic bridge that synchronizes data
and tokens between Fabric and Besu,
preserving privacy and data consistency
while
operations.

. Application and API Layer: User-facing
applications provide QR/NFC scanning for
waste logging, dashboards for recyclers and
auditors, and APIs for integration with
municipal and logistics systems.

. Off-Chain Storage: Large data assets such
as images and telemetry logs are stored in
decentralized systems like IPFS, with
cryptographic hashes anchored on-chain to
guarantee data integrity.

Governance and  Compliance:
governance on Fabric defines access policies,
reward structures, mechanisms,
ensuring system integrity within the consortium.
Besu empowers token holders to engage in
community governance through proposals and
voting on sustainability initiatives. Privacy-
sensitive data remains confined within the
Fabric network, aligning with data protection
regulations, provide
transparency for regulatory oversight.

Identity and access

enabling  seamless  cross-chain

On-chain

and audit

while immutable logs
Security Architecture:
management leverage certificate authorities and
membership service providers on Fabric, while
Besu employs public-private key authentication
via wallet integration. All transactions are
cryptographically signed and stored immutably,
with end-to-end encryption securing data in
transit and at rest. Edge validation, network
segmentation, and monitoring
mitigate potential attack vectors.

Scalability and Future Readiness: Wastopia’s
modular design supports cross-chain token
migration and mirroring to Layer 2 solutions

continuous
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such as Polygon or Arbitrum, enabling
scalability and broader interoperability. The
architecture  facilitates  integration  with
decentralized finance (DeFi) mechanisms like
yield farming and liquidity staking. Smart
contracts
allowing iterative feature enhancements without
service disruption. The system is extensible to
incorporate additional sustainability use cases,

including carbon credit trading and electronic

are designed to be upgradeable,

waste tracking.

VIII. Wastopia Data Flow Architecture

Wastopia delivers a next-generation, auditable
management ecosystem using IoT,
decentralized storage (IPFS), and enterprise
blockchain (Hyperledger Fabric & Besu). This
data flow guarantees end-to-end transparency,
robust audit trails, and advanced
mechanisms; meeting international standards for
blockchain-based sustainability platforms.

waste

incentive

. Smart Waste Event Acquisition: Participants
deposit waste in IoT-enabled Smart Bins,
which automatically record weight, type,
timestamp, location, and photographic
evidence for each disposal.

Edge Validation & Evidence Preparation:
Edge Gateways validate and pre-process
sensor and photo data in real time, detect
fraud or anomalies, and prepare organized
evidence for decentralized storage.
Decentralized Off-Chain Storage (IPFS):
Validated photos, logs, and documents are
uploaded to IPFS, which generates a unique
CID for each file as a cryptographic
reference.

Blockchain Event Registration (Hyperledger
Fabric): Edge Gateways submit validated
waste data, market value (via smart
contracts), and IPFS CIDs to Hyperledger
Fabric, creating immutable, verifiable event
records.

Incentive Pool Funding: Corporate sponsors
and recyclers fund the Incentive Pool
through transparent on-chain transactions,
scalability and fair
distribution.

Reward Tokenization (Hyperledger Besu):
Users receive digital tokens equal to their
waste’s market value plus periodic bonuses,
and achievement-based NFTs are minted on
Besu with metadata stored on IPFS.

User Interface & Marketplace Access:
Wastopia’s web and mobile apps let users
manage tokens and NFTs, which can be

ensuring revenue



traded or redeemed in a marketplace with
verifiable authenticity.

. Physical Waste Handling Workflow:
Recyclers collect waste from bins or
aggregation points, confirming pickups
against on-chain records, and earn solely
from downstream sales, not participant fees.

. Stakeholder Governance: Sponsors gain
ESG/CSR tracking, platform visibility, and
governance roles, while all incentive flows
and community actions are transparently
recorded on-chain for multi-stakeholder
oversight.

IX. Governance: Building Trust Through
Transparent & Modular Control

Wastopia is built on governance-first principles
to ensure decisions are transparent, inclusive,
and resilient. Unlike centralized platforms that
simply add blockchain technology as an
afterthought, Wastopia’s governance framework
empowers all stakeholders through three core
domains: Network Membership Governance,
Business Network Governance, and Technology
Infrastructure Governance.

Network Membership Governance: The platform
operates on a hybrid blockchain architecture.
Institutional actors participate through a
permissioned Hyperledger Fabric network, while
community members engage via an EVM-
compatible public chain such as Hyperledger
Besu. Entry into the network is controlled
through a KYC process to onboard only verified
municipalities, recyclers, and certified waste
processors. Role-based access control ensures
that participants such as collectors, sorters, and
auditors  have  appropriate  permissions.
Government  agencies  participate  with
observation-only nodes, granting them real-time,
read-only access for compliance monitoring.
Business Operational
governance is anchored in a Business Charter
encoded in smart contracts. This charter
automates penalties for service failures, such as
missed pickups or fraud, and dynamically
distributes based on
contributions. Governance decisions, including
bin placement, fund allocation, and local

Network Governance:

incentives verified

incentive customization are managed by the
Wastopia DAO Council. This council includes
diverse voices such as local citizens, waste
workers, youth delegates from educational
institutions, and municipal representatives,
ensuring governance reflects community needs.
Technology Infrastructure Governance: The
technical backbone is governed to guarantee
security and decentralization. Nodes are hosted
by trusted partners, such as municipalities,
NGOs, and vetted private entities, distributing
control to reduce single points of failure. Smart
contract upgrades require DAO approval,
ensuring collective consensus before changes.
Waste data collected by IoT sensors is
cryptographically signed and stored in
distributed storage (e.g., IPFS), with hashes
anchored on-chain for data integrity.

Risk Mitigation and Compliance: To maintain
trust and prevent abuse, Wastopia uses self-
sovereign identity (SSI) technology, assigning
verifiable credentials based on behavior and role.
This prevents double claims and protects privacy
while building portable reputations. IoT data is
validated cryptographically; any unsigned or
tampered data is rejected by smart contracts.
Government agencies can extract analytics and
initiate inspections via integrated API endpoints,
ensuring ongoing regulatory oversight.
Youth-Led Participatory Governance: Wastopia
is committed to engaging the next generation
through education and participation. School,
college, and university programs are integrated
into the DAO framework, featuring curriculum
sessions, voting simulations, and campus pilot
projects. This approach fosters a tech-savvy and
environmentally conscious citizen base ready to
sustain and grow the platform in the future.

X. Target Group and Stakeholders
Wastopia is built on a multi-stakeholder
governance model to ensure accountability,
decentralization, and real-world feasibility. Each
stakeholder group has a defined role in the
ecosystem, supported by contracts,
verifiable credentials, and permissioned access
via Hyperledger Fabric.

smart



1. Public Sector & Regulatory Authorities:
Government bodies, including municipal waste
management departments, environmental
agencies, and policy regulators, serve as primary
enablers and overseers of Wastopia.

. They validate waste collection targets,
inspect facility operations, and issue digital
compliance certificates through integrated
APIs.

. Observation-only Fabric nodes are allocated
to maintain auditability while preserving
regulatory neutrality.

. Their involvement anchors the system in
legal legitimacy and supports potential
nationwide rollout.

2. Operational Entities: This group includes
licensed waste collectors, recycling facilities,
landfill operators, and logistics partners
responsible for ground-level execution.

. Each entity is verified and assigned roles via
the Fabric Certificate Authority.

. IoT devicess, RFID tags, or mobile
verification are used to submit real-time
operational data.

. Their actions trigger smart contracts related
to payment settlements, violations, or
performance incentives.

3. Community Members: Wastopia is citizen-
first. Local households, small businesses, and
educational institutions directly engage with the
system through an intuitive frontend connected
to the blockchain backend.

. Participants earn impact points and
tokenized rewards by sorting waste or
reporting illegal dumping.

. Community voting privileges can be granted
for DAO-style decision-making on local
issues (e.g., park cleanups, bin placements).

. Schools and universities are invited to
nominate youth ambassadors, promoting
long-term civic engagement and ownership.

4. Auditors & Watchdogs

Independent NGOs, environmental watchdogs,
and third-party audit firms act as external
validators of the system’s integrity.

These actors operate endorsement peers within
Fabric and validate the accuracy of key
transactions.

. Smart contracts prevent tampering or data
censorship, even from internal actors.

. Audit reports are made publicly accessible
via IPFS or the project’s web portal,
enhancing transparency.

5. Technical & Ecosystem Partners: This includes
software developers, IoT vendors, academic
collaborators, and private sponsors.

. Tech partners contribute to
maintenance, scalability upgrades, and
security audits.

. Sponsors can support
specific goals (e.g., clean river campaigns,
school awareness drives) with transparent
tracking of fund utilization.

. Collaborations with universities
continuous innovation and access to future
talent pipelines.

system

stake tokens to

ensure

X1I. Operational Workflow

The operational workflow for Wastopia is
designed to ensure efficiency, transparency, and
accountability across all stages of waste-to-
energy management. It follows a structured
sequence of activities, where each phase
connects seamlessly to the next, creating a
closed-loop ecosystem.

1. Waste Collection and Categorization:
Municipal waste management teams, private
contractors, and community-led initiatives
collect from designated zones. At
collection points, waste is categorized into
organic, recyclable, and non-recyclable materials
using IoT-enabled sorting systems. Data from
each collection is logged onto the blockchain for
traceability.

2. Waste Transportation and Tracking: Transport
vehicles are equipped with GPS and IoT sensors
to monitor real-time location, load status, and
condition. All transport data is recorded on the
blockchain, ensuring no loss, diversion, or
tampering during transit.

3. Processing and Conversion: Collected waste is
delivered to processing facilities. Organic waste
undergoes anaerobic digestion to produce
biogas, while recyclables are forwarded to

waste



material recovery facilities. The conversion
process is monitored by IoT devices that feed
operational data directly into the blockchain
ledger.

4. Energy Distribution and Credit Allocation:
Energy generated from waste is fed into the local
power grid or distributed as off-grid solutions
for rural areas. Smart contracts automatically
allocate energy credits to stakeholders, enabling
transparent tracking of benefits and incentives.
5. Auditing and Compliance: Independent
auditors and government regulatory bodies
access
compliance with environmental and operational
standards. This ensures accountability at every
stage.

6. Community
Citizens are rewarded through a token-based
incentive system for proper waste disposal and
participation in recycling programs. Educational
campaigns promote responsible
management practices, supported by transparent
reporting through the blockchain.

real-time blockchain data to verify

and Incentives:

Engagement

waste

XI1. Overview of the competition

In Bangladesh, waste management is handled by
a combination of government authorities, non-

governmental organizations (NGOs), and
private sector companies. However, despite
multiple  players, most solutions lack
transparency,  scalability, and  advanced
technological integration, particularly
blockchain.

Below is a breakdown of major competitors and
their focus areas:

Manual processes,
limited no
real-time tracking,
corruption risks

Wastopia introduces
Large-scale

Government  coverage; municipal

o backed real-time tracking
authority

and auditing.

Experience in ) : )
I Limited digital Wastog
ntegpati it | coneit

ecycling &
NGO/Private oy

Partnership

p reach, dependency on  with smart contracts and
community - :
donor funding incentive programs
engagement

Lack of tech Wastopia integrates local
infrastructure, no waste programs into a
national-level unified, data-driven

integration platform

Community waste
NGO awareness, localized
initiatives

Focus on plastic

Limited scope (plastic-

Private Sector ,
centric), centralized data

Wastopia provides
transparent payment and
work tracking via
blockehain, reducing
exploitation

No formal records,
exploitation risks, no
safety standards

Informal Highly adaptive,
Sector low-cost operations

scalable across waste types

Competitive Gaps in Bangladesh
1.Lack of Transparency — Current systems are
prone to data manipulation, hidden costs,
and inefficiencies.
2.Fragmented Ecosystem — No centralized
digital platform that connects government,
private, and informal sectors.
3.Limited Public Incentives — Most initiatives
don’t reward households or businesses for
proper waste disposal.
4.Absence of Real-Time Data — Waste flow
tracking is often manual and slow.
Wastopia’s  Differentiator: By
Hyperledger Fabric for local operations with
EVM-compatible
auditable data, Wastopia can unify the waste
management  ecosystem,
monitoring, and provide tangible incentives, all
while ensuring tamper-proof records.

combining

blockchain for scalable,

offer real-time

XIII. Risk and Mitigation Strategies

The primary risks for Wastopia’s blockchain-
enabled circularity platform and the concrete
measures we will use to manage them across
three domains: Operational, Technical, and
Implementation.
Operational

Risk: Uneven readiness among households,
schools, workers, recyclers, and
municipalities may slow onboarding, weaken
participation, and create processing bottlenecks.

Mitigation: Conduct a 90-day pilot to train
local champions (schools, municipal teams,
recycler supervisors), certify them as trainers,
and expand via instructor-led, ward-by-ward
rollouts tied to throughput and SLA milestones;
publish simple playbooks, hold regular office
hours, and use performance dashboards to
sustain partner engagement.

informal

Technical

Risk: ToT device tampering and falsified
events, duplicate or collusive submissions, smart
contract vulnerabilities, Al/model drift, and data
inconsistency between Hyperledger Fabric, Besu,
and municipal ERPs.



Technical

Risk: 10T device tampering and falsified
events, duplicate or collusive submissions, smart
contract vulnerabilities, Al/model drift, and data
inconsistency between Hyperledger Fabric, Besu,
and municipal ERPs.

Mitigation: Equip devices with secure
elements and signed telemetry; bind one-time
QR or NFC tags to device and time; implement
duplicate detection and randomized routing;
deploy audited, pausable contracts with multi-
signature controls and canary releases; version
Al models with on-chain hashes,
retraining, and require human review for low-
confidence cases; standardize a canonical event
model with idempotent messaging and
scheduled reconciliation.

schedule

Implementation

Risk: Cross-jurisdiction compliance exposure
for e-waste and EPR and data privacy, plus KYC
friction when converting rewards to fiat or high-
value benefits.

Mitigation: Maintain a live compliance matrix
and full chain-of-custody; work exclusively with
licensed transporters and recyclers; keep
personal data off-chain with consent and
deletion controls; require KYC for cash-outs and
high-risk actions using established providers
and, where available, data-source oracles; align
any cross-border e-waste movement with current
Basel Convention requirements, including prior
informed consent where applicable.

X1V. Value and Distribution

A. Value Proposition

Wastopia delivers a secure, transparent, and
automated waste-to-resource ecosystem by
combining Hyperledger Fabric,
Besu/EVM.

Our hybrid blockchain model ensures traceable
flows, decentralized identity, and
tokenized incentives while maintaining high

Hyperledger

waste

privacy and regulatory compliance.

Seamless Onboarding — Decentralized identity
management  and authentication
mechanisms enable citizens, recyclers, and
agencies to register once and interact securely
without repeated KYC processes.

secure

Automated & Transparent Transactions —
Smart contracts on Fabric handle payments,
reward  distribution, and
eliminating corruption and manual bottlenecks.

End-to-End Traceability — IoT-enabled bins
record each deposit on-chain, ensuring waste
flow visibility from collection to recycling or
energy conversion.

Privacy + Accountability — Permissioned
ledger with role-based access, encrypted storage,
and immutable logs ensures both data protection
and legal traceability.

Resilient Infrastructure — Decentralized
architecture with edge computing removes single
points of failure and maintains operations
during outages.

Cost & Time Efficiency — Reduced
intermediaries, automated KYC, and digitized
processes cut operational costs and speed up the
waste lifecycle.

Global Interoperability — Open-source and
standards-based design avoids vendor lock-in,
enabling cross-border policy alignment and
technology adoption.

procurement,

B. Prospective Roadmap

Consortium Formation — Engage experts in
blockchain, waste management, IoT, ESG, and
policy for governance and co-development.
MYVP Development — Build core modules: smart
bin connectivity, WastoCoin wallets, SSI, and
Fabric/Besu integration.

Localized Pilot — Test in a controlled zone to
validate IoT-to-blockchain data flow, incentive
models, and stakeholder engagement.

Iteration & Optimization — Refine contracts,
interfaces, and hardware based on pilot results.
IoT & Edge Deployment — Roll out connected
bins, gateways, and backup power in targeted
areas.

Carbon & ESG Integration — Enable verifiable
carbon tracking and corporate ESG dashboards.
Scaling & Onboarding — Expand city-by-city,
integrating workers,  municipal
authorities, and recyclers.

Training & Awareness — Educate users and run
adoption campaigns.

Performance & Security Framework — Monitor
KPIs, run audits, and apply Al for predictive
maintenance.

informal



Global Expansion — Partner internationally for
policy harmonization and technology export.

XV. Market and Partners

1. Total Addressable Market (TAM)

The Total Addressable Market represents the
global opportunity for blockchain-powered
waste management, recycling, and sustainability
tech solutions:

« Global Waste Management Market: $1.6
trillion  (includes collection, treatment,
recycling, and disposal)

. Global E-Waste Recycling Market: $143
billion (fast-growing segment due to tech
consumption)

. ESG Reporting & Carbon Credit Market:
$50  billion (corporate  sustainability
compliance and trading platforms)

Total TAM = $1.6T + $143B + $50B = ~$1.8
trillion
This estimate captures the full global ecosystem
that Wastopia’s platform could impact through
digital traceability, incentivization, and reporting
layers.

2. Serviceable Available Market (SAM)
The SAM refines TAM to match Wastopia’s
realistic operational focus, based on:

« Functional Applicability (25%): Only ~25%
of the global waste sector aligns with
Wastopia’s capabilities — mainly the
digitally  traceable, blockchain-enabled,
incentive-driven parts like smart waste
collection, transparent recycling, and ESG
data solutions. Physical-only and manual
logistics segments are excluded.

. Geographic (25%): Initial
deployments will target developing countries
in South and Southeast Asia, where digital
waste management adoption is rapidly
growing and infrastructure modernization is
underway. These regions represent ~25% of
the functionally relevant market.

Focus

Calculations:

SAM = TAM x Functional Applicability x
Geographic Focus

SAM = $1.8T % 0.25 x 0.25 = $112.5 billion

This figure represents the realistic market where
Wastopia’s blockchain-based platform can be
deployed initially with high product-market fit
and scaling potential.

3. Serviceable Obtainable Market (SOM)
Building on the focused SAM of $112.5 billion,
Wastopia’s realistic target is to capture around
1% of this market within the first three years,
amounting to approximately $1.125 billion. This
target is based on strategic partnerships, pilot
deployments, and expanding adoption in key
regions. As Wastopia’s platform gains traction
and trust grows, we expect to increase market
share to 3% of the SAM by year five, translating
to $3.375  billion and reflecting strong,
sustainable growth potential.

$1.8 TRILLION

o $112.5 BILLION
Serviceable Addressable Market

¢ $1.125 BILLION
Serviceable Obtainable Market

4. Strategic Partnerships
To capture this opportunity, Wastopia aims to
partner with:
. Municipal regulatory
bodies for compliance and integration
recycler

governments and

. Waste collection agencies and
cooperatives for system adoption

. Technology providers specializing in IoT
devices and blockchain infrastructure

. ESG and carbon credit platforms for
seamless reporting and incentives

. International
alignment and global scalability

organizations for policy

XVI. Go to Market Strategy

Wastopia’s Go-To-Market (GTM) strategy is
designed to ensure early credibility, broad
stakeholder engagement, and scalable adoption.
Our phased approach integrates Community-
Led Growth, Ecosystem Partnerships, and
Targeted Institutional Engagement, enabling us



to start small, prove impact, and expand rapidly
while maintaining trust and transparency.

® @ @

Communlty Munll;lpallty Recyclers

Input
Wastopla s Platform
Wastg SmartBins Blockchain Reward
Collection
Wastocoin Marketplace
i Carbon
Reporting | | Credits
Clean Verified
Waste streams recycling

Phase 1 — Controlled Pilots (0-12 Months)
Objective: Demonstrate Wastopia’s effectiveness
in structured, high-engagement environments.

. Deploy IoT-enabled SmartBins with
blockchain-backed logging in
universities, corporate campuses, and large
residential complexes.

. Launch WastoCoin as a
incentive for services such as canteen credits,
transport passes, and mobile top-ups.

. Display live public dashboards showing
waste diversion,
participation metrics.

. Secure CSR and ESG-focused sponsors to
fund reward pools and gain visibility
through verifiable impact reporting.

Expected Outcomes: High user participation,
accurate waste segregation, and sponsor-backed
ESG validation.

waste

redeemable

token distribution, and

Phase 2 — Municipal Micro-Pilot with Informal
Sector Integration (12-24 Months)

Objective:  Validate
municipal waste management environments.

Wastopia in complex

. Partner with a progressive municipal ward to
embed blockchain-based waste tracking into
official workflows.

. Onboard municipal contractors and
informal waste workers via self-sovereign
identity (SSI) and verifiable credentials.

. Enable citizen-led illegal dumping reporting
through the mobile application with
geotagged blockchain verification.

. Run joint public awareness campaigns with
municipal authorities to build trust and
participation.

Expected  Outcomes:
efficiency,
measurable income growth for informal sector
workers.

Improved  collection
reduced uncollected waste, and

Phase 3 — National Scaling and Marketplace
Launch (24+ Months)

Objective: Position Wastopia as a national
infrastructure and expand into regional markets.

. Sign SaaS agreements with multiple
municipalities for waste tracking, rewards,
and reporting modules.

. Launch
verified recyclable material trade between
collectors, recyclers, and manufacturers.

. Integrate carbon credit generation and
trading to support corporate sustainability
targets.

. Expand into markets with similar waste
management challenges, starting with South
Asia and selected African nations.

the Wastopia Marketplace for

Expected Outcomes: Large-scale waste diversion,
verified carbon credit transactions, and a

thriving circular economy network.

Positioning and Engagement

. Position Wastopia as “The Transparent
Waste Economy”, combining verifiable
impact, community ownership, and
institutional reliability.

. Build partnerships with recyclers, NGOs,
IoT hardware providers, and ESG-focused
corporates for long-term sustainability.

. Engage youth ambassadors, eco-influencers,
and community leaders to drive adoption
and cultural change.

Revenue and Sustainability Model

. Early Phases: CSR sponsorships, NGO
grants, and recycling partner contributions.

« Scaling Phase: Municipal SaaS
subscriptions, marketplace transaction fees,
carbon credit sales, and ESG data licensing.

This phased GTM strategy enables Wastopia to
begin with measurable, high-trust deployments,
transition smoothly into municipal systems, and
scale into a self-sustaining, multi-city, multi-
country platform for transparent and incentive-
driven waste management.



XVII. Comprehensive Revenue Model

Wastopia generates revenue through smart bin
sales and leases, transaction fees, subscriptions
for data and ESG tools, carbon credit
commissions, recycling marketplace fees,
training programs, and technology licensing.

Revenue Stream Model Type Fee / R Description & Notes
Estimate
Affordable bins deployed to
e e i One-time sale & iirsgigolfg;r municipalities and partners;
& Leasing recurring lease leasing supports maintenance and
400/year lease
upgrades.
Small fee on every waste deposit,
Waste Transaction- 0.5% of incentive payout, and recycling
Transaction Fees based transaction value transaction recorded on
blockchain.
Data Analytics & BDT 1,000— :ﬁmﬁm‘;‘:ﬁﬁ "a;"
ESG Subseription  BDT 5,000 per g .
Subscriptions month (tiered) R A IRl
corporates, and NGOs.
ORTORCO NN Commission- | 3%~ L0%op oo on verified carbon credit
. trades facilitated via the
Trading Fees based trade value f
blockchain.
Reeydling Transaction- BDT 2,000 — Charges on the sale o.f prot.:,essed
Marketplace Fees based BDT 4,000 per recyclable materials via
P ’ ton processed  platform-enabled marketplaces.
Certification & Onetime  BDT4000per  ©ockehain waste management
Training p——— S training and certification for
= stakeholders.
T’echn?logy Licensing &  BDT 20,000+ per Exportmg teclmolog)t, integration
Licensing & ‘et focs e services, and advisory for
Consulting pro) e international partners.

Revenue Streams & Fee Structure

(Milion)

n 1,000 40 04 100 0.5 0.2 0 0.5 0.1 0 5.7
3,000 12.0 1.2 300 13 08 02 IS 0.3 0.1 17.6
10,000 40.0 40 1,000 50 25 10 5.0 1.0 03 598
20,000 80.0 80 2400 120 50 3.0 100 2.0 05 1205

E 50,000 200.0 20.0 6,000 30.0 120 7.0 250 4.0 1.0 299.0

Revenue Projection Table

Key Key
Resources Activities

- Blockchain & IoT
Development
. IoT-Ena SmartBi - DAO Governance &
Network
. WastoCoin Token Ecosystem

Incentive Programs

- E-Waste Tracking &
Recycling

- Education & Community
Engagement

« Marketplace Development
for Recyclable Materials

Frameworks

Customer
Segments

Customer
Relationships

« Self-Service, Transparent Platform
with Real-Time Tracking
Community Engagement via DAO
Governance
Educational Integration with Schools
& Colleges

. Feedback Loops & Policy
Participation Opportunities

« Publicly Accessible Dashboards for
Transparency

- Rewards System via WastoCoin

Curernoia Y
\‘V_IASTOP 4)

Social Media

. Corporate Partnerships

- Community Events and
Workshops

- DAO Community
Platforms

The projection table shows steady growth over
five years, from initial deployments to wide
adoption, driving both revenue and sustainable
impact.

XVIII. Business Model Canvas

Our business model redefines waste and
recycling management by turning everyday
challenges into scalable opportunities for impact.
Leveraging blockchain and IoT, we ensure full
traceability,  transparency, and  security
throughout the entire waste cycle, from
collection to recycling.

We use advanced technology and real-time data
to make responsible management
accessible and actionable for households,
businesses, governments, and schools. Our
approach is strengthened by active community
engagement and robust partnerships with
municipal agencies and innovative companies,
creating a resilient ecosystem.

Our revenue streams extend beyond traditional
models by rewarding positive environmental
actions and fostering continuous innovation. At
the core, we are committed to measurable ESG
outcomes and meaningful community impact,
making compliance  straightforward and
sustainability profitable for all stakeholders.

waste

P¥d  Revenue Cost
il Streams Structure

« Transaction & Licensing « Tech Development &
Fees Maintenance

« Subscriptions for « SmartBin Deployment &
Municipalities Operations

« Licensing Fees « Education & Community

« Carbon Credits Programs

. Advertisement Revenue - Partnership Management

« Recyclable Material Sales + R&D for New Features

« Corporate ESG « Al Model Training
Sponsorships & Grants

Value Key
Propositions & Partnerships

- End-to-End T « Municipal Governments, Urban
Planners, and Environmental Agencies

« NGOs and Academic Institutions

. Certified Recycling and E-Waste
Processing Facilities

. IoT, Blockchain, and AI Technology
Providers

. Renewable Energy Producers for
Waste-to-Energy Projects

. Corporate Sponsors with ESG Goals &
CSR Commitments

ceability

« Inclusive, Transparent
5overnance
- Verified E-Waste

« Scalable Design for
Deployments




XIX. Financial Projection for
Wastopia (FY26 - FY28)

Wastopia is expected to start with initial
investments and operational costs leading to a
net loss of approximately 1.2 crore BDT in
FY26. Break-even is projected in FY27 with a
net profit of around 4.7 crore BDT.

Category FY25 (BDT) FY26 (BDT) FY27(BDT) Justification / Notes
Continuous R&D for
Technology ~
12,000,000 12,000,000 14,000,000 blockchain and loT
Development )
improvements.
Marketing & Incréased ma_rketing to
Gl 8,000,000 8,500,000 11,000,000 drive adoption and
stakeholder engagement.
Includes operational costs,
Operations & N .
> 22,000,000 30,000,000 39,000,000 blockchain maintenance,
Maintenance
and support.
Hiring skilled personnel for
Staff Salaries 12,500,000 13,000,000 16,000,000 tech, support, and
expansion.
L 3,500,000 3500000 4,000,000 CCnoralexpenses scaling
with operations.
0 ola00 - 58,000,000 67,000,000 84,000,000

Total Expenses

Financial Year Total Revenue (BDT) Total Expenses (BDT)
4,6000,0000 5,8000,0000
11,4000,0000 6,7000,0000

FY26

17,2500,0000

FY27

Category

FY25 (BDT)

ARSI 18,000,000
Sales & Leasing | 1 i
Waste
Transaction
Fees

5,000,000

Recycled
Materials Fees

Data Analytics
2 ESG 1,500,000

it
Carbon .Cred 3,000,000
Trading

12,000,000

Licensing &

5,000,000
Consulting

Training &
Certification

1,500,000

8,4000,0000

Summary

XX. Conclusion

Wastopia is sparking a revolution in how future
generations will handle waste and energy. By
harnessing blockchain, we bring unmatched
transparency, efficiency, and trust to an urgent
global problem. Built for real impact today with
a vision for tomorrow, Wastopia transforms
waste into value while driving sustainability
forward. This project proves that blockchain is
essential to creating a cleaner, smarter future
that we all deserve. The change starts now.

Project Wastopia by team_se7en

FY26 (BDT)

35,000,000

12,000,000

25,000,000

7,500,000

12,500,000

18,000,000

4,000,000

FY27 (BDT)

50,000,000

20,000,000

40,000,000

12,000,000

20,000,000

25,000,000

5,500,000

114,000,000 172,500,000

Total Revenue

Justification / Notes

Rollout targets ~10%
urban households in
Bangladesh.

Fees from blockchain-
recorded waste deposits &
recycling activities.

Market capture of
recyclable waste sales
increasing regionally.

Subscriptions for real-time
data, ESG reporting, and
dashboards.

Revenue from verified
carbon credit facilitation
on-chain.

Tech export and consulting
fees for international
partners.

Blockchain training for
waste workers and
organizations.

By FY28, strong growth across revenue streams
and improved efficiencies will drive net income
up to approximately 8.85 crore BDT.

Net Income (BDT)
-1,2000,0000
4,7000,0000

8,8500,0000
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