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Spectreco, a global sustainability technology, advisory, and
implementation company, partners in building a better world with
innovative, data-driven solutions. With a century of collective expertise,
they streamline compliance across multiple jurisdictions, focusing on
built environments and transforming sustainability challenges into
strategic advantages for investors, businesses, and governments.
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Chief Minister Punjab Message

Maryam Nawaz Sharif

Chief Minister Punjab

As the first woman Chief Minister of Punjab, | take immense pride in
launching Suthra Punjab - a province-wide sanitation reform that reflects our
government'’s resolve to deliver clean, dignified, and climate-conscious public services.

This initiative is deeply personal to me. Cleanliness is not merely the absence of waste
-it is the foundation of public health, civic pride, and social equality. From day one, |
envisioned Suthra Punjab as a systemic shift - one that digitizes service delivery,

empowers sanitation workers, involves every tehsil, and makes citizens our co-creators
of change.

What we've built is not just a campaign, but a new social contract. With digital
dashboards, private-sector partnerships, and performance-linked incentives, we've
turned waste management into a modern, monitored, and measurable system. |

personally ensured that every tehsil is covered, every contract is transparent, and every
worker is valued.

This is our Punjab rising - cleaner, prouder, and future-ready.
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Zahid Akhtar Zaman | Chief Secretary Punjab
As Chief Secretary, | have had the privilege ot steering Suthra Punjab into an

institutional framework where governance is not only strategic but measurable. This
initiative has proven how structured coordination and administrative ownership can

transtorm a critical service into a model of public excellence.

We aligned commissioners, ACs, and TMAs across the board - each held
accountable through real-time dashboards and data-backed reviews. Sanitation
became a tier-1 governance priority. We moved away from reactive cleanliness to
oroactive, GPS-tracked service models. Every route, every shift, and every complaint

s monitored and addressed.

To me, Suthra Punjab represents the power of cooperative governance. It is a

reminder that when departments collaborate and leadership is clear, transtformation

s inevitable. Under the Honorable Chief Minister’s leadership, we've institutionalized

reform - and raised the bar for what local service delivery in Pakistan can look like.

e W

Zeeshan Rafique | Minister for Local Govt. & Community Development

Leading Suthra Punjab from the tront has been both an honor and a defining
experience. From concept to rollout, this program has pushed us to innovate how we
govern at the local level. We did not just implement a sanitation program - we built a

model for transparent, equitable, and tech-enabled local governance.

Our department focused on three things: empowering municipalities with the right
tools, restoring citizens' trust in local services, and ensuring that our sanitation workers
are respected as frontline public servants. We standardized uniforms, digitized

monitoring, and activated community engagement programs - from schools to markets.

It is my belief that if a village is clean, its people are dignified. That beliet drives this

mission. Suthra Punjab is no longer an idea - it is a lived experience for millions. And

we're just getting started.

Shakeel Ahmad Mian (PAS) | Secretary, LG & CD

As Secretary of the Local Government Department, | see Suthra Punjab as a case study
in public sector reform. From digital field apps to Al dashboards, this program allowed

us to leaptrog traditional inefficiencies and introduce real-time responsiveness across

Punjab’s sanitation ecosystem.

We centralized data and decentralized authority — giving each tehsil clear
performance targets while allowing innovation on the ground. Municipal officers knew
their KPls. Vehicles were geo-tagged. Sanitary statt schedules were tracked and paid

accordingly. For the first time, we could see the gaps before citizens pointed them out.

It has been deeply rewarding to witness our field teams embrace this change - not just

as a duty but as pride. We're now scaling this framework to other municipal services.

Because Suthra Punjab was never just about cleaning streets - it's about rebuilding

systems that work.
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Babar Sahib Din (PAS) | CEO, Lahore Waste Management Company

At LWMC, Suthra Punjab gave us the platform to re-engineer municipal waste

management — from a logistics challenge to a smart city service. My mission was

clear: bring discipline, dignity, and data to every aspect of our operations.

We implemented Al-based routing, complaint redressal apps, and real-time

dashboards across tehsils. But beyond the tech, we focused on people. Sanitation

workers were unitormed, trained, and recognized. Citizens were engaged through

Cdm

oub

naigns and community programs. We didn't just collect waste — we built

IC trust.

What makes this initiative powerful is its scalability. It's not confined to Lahore —

it's now running in over 144 tehsils. And wherever we go, the outcome is clear:

cleaner streets, sater environments, and communities that take pride in their public

spaces.

This

's not just sanitation — this is transformation.

Spectreco

At Spectreco, we don't just measure ESG - we help build it.

Suthra Punjab represents the power of systems thinking in public service. This

initiative didn't just upgrade sanitation - it redefined how municipal ecosystems can

be digitized, governed, and scaled sustainably.

As ESG partners, our role was to transform data into decision-making. From

real-

time dashboards and performance KPIs to policy-aligned reporting

frameworks, Spectreco enabled visibility where there was once fragmentation - and

foresight where there was once reaction.

But technology alone is never enough. What makes Suthra Punjab remarkable is its

governance fabric: cross-departmental alignment, empowered frontline workers,

ana

data-driven accountability. It's proot that with the right tools and political will,

even the most routine public service can become a model for climate resilience,

equity, and local innovation.

This

is ESG in action, and we're proud to have helped make it measurable,

scalable, and meaningful.
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Executive Summary

Executive Summary

CENTRAL CHALLENGE AND VISION

Punjab’s solid-waste emergency Is stark: about 1.4
million tonnes pour out of homes, shops and factories
every month, yet scarcely 200,000 tonnes receive
controlled disposal; the remaining 1.2 million tonnes
pile into a century-scale stock now exceeding 100
million tonnes that rings cities, clogs rural drains and
converts vacant plots into insect-ridden dumps.
Air-quality monitors at Lahore transfer sites have
ogged PM,.s spikes of 404 ug m-3, six-to-ten times the
"ak-EPA limit, while diarrhoeal deaths among children
under five top 27,000 a year.

ECONOMIC SPILL-OVER
ACROSS MULTIPLE
INDUSTRIES

Waste-management
companies

Machinery manufacturers
Janitorial service firms
Tracking & IT solution providers
Recycling businesses

Against that backdrop, Suthra Punjab (‘Clean Punjab”)
reframes waste as an economic resource and Civic
right. Its mission is “zero visible waste through ¢
province-wide circular economy, pledging to provide
dally, digitally verified doorstep collection, engineered
landfills, five material-recovery facilities (MRFs) and a
staged 25 MW waste-to-energy (WtE) portfolio within
a single political cycle. The vision explicitly links
litter-free streets to green-job creation, rural equity
and measurable climate gains—positioning the
programme as Pakistan's flagship contribution to
methane-abatement pledges under the Paris

Ag reement.

CREATION OF A NEW INDUSTRY

. Kick-starts a private sector SWM
2| manufacturing ecosystem

SDG 3: Good

Sanitation

Communities

o o

SUTHRA

REDUCTION IN CARBON FOOTPRINT

Lower GHG cmissions
Elimination/control of open dumping
Compliance with international
environmental standards

PUNJAB
IMPACT

IMPROVED ENVIRONMENT
Reduced public-health hazards

Enhanced urban aeathetics
Deployment of sanitary landfillis meeting
iInternational disposal standards

CO|WASTE TO VALUE

ACHIEVING SDGS

Health & Well-rbeing
SDG.6: Clean Water &

SDG 1I: Sustaniable ities &



Executive Summary

Rural tehsils:
single bulldozer, cash
labor no audit trail

Monitoring:
paper-based,
contractors skip beats

Punjab
Sanitation Model
(1947-2000s)

Outcome:
collect-and-dump
relocates risk

From partition to the early 2000s, Punjab’s sanitation Most damaging, none of the schemes treated waste
model hardly evolved beyond colonial norms. as a revenue source: landfill gas remained
Municipal committees budgeted almost exclusively uncaptured, recyclables bled into the informal sector
for sweeping arterials and hauling the residue to and citizen fees were deemed politically toxic.

open ground, counting “clean streets at sunrise” Without market signals or enforceable service levels,
rather than safe disposal at sunset. Rural tehsils such the “collect-and-dump” paradigm merely relocated
as Burewala or Kot Addu operated with a single public-health risk instead of eliminating it—making
bulldozer, and cash-paid labourers left no audit trail. the case for the province-wide overhaul now under
Elsewhere, donor-funded compactor fleets rusted for way.

want of maintenance budgets, and paper-based

mMonitoring let contractors skip beats with impunity.
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Executive Summary

FISCALIMPLICATIONS ANALYSIS

Decades of penny-pinching left a yawning fiscal
crater. In FY 2023 Punjab’s per capita cost of solid
waste management is approximately US$5 when the
waste generated Is about 0.45 kg per person per day,
whereas peers in Sri Lanka spend about US$20 and
OECD cities exceed US$170. At current population

levels that translates into an annual service shortfall
of PKR 240 billion (= US$860 million) - greater than the
province’s entire primary-health-care budget - and it

swells 2.4% each year as incomes and waste volumes
rise. The programme plugs that gap through a
three-lane finance stack. First, conditional provincial

grants underwrite sweeping, drain desilting and
dumpsite capping—functions with pure public-good
characteristics.

INn 2018, China launched the Zero Waste City
Programme covering 113 prefecture-level cities and 8

special districts.The programme operates with
multi-level governance involving the National Ministry
of Ecology and Environment (MEE), provincial, and
mMunicipal authorities. The cost of solid waste
Management under the programme Is
approximately US$42 per ton.The average waste

generated per person Is about 1.1 kg per day, with o
corresponding per capita cost of around USS$17.

The programme emphasizes integrated waste

Management practices including door-to-door
collection, recycling, landfill, and incineration. It
promotes circular economy principles with strong
integration of recycling, landfill management, and
Incineration. Government subsidies, green finance
mechanisms, and public-private partnerships (PPPs)
actively support the programme. Ownership models
IN waste management are mixed, with active
iInvolvement of public-private partnerships to drive
efficiency and innovation.

Second, a progressive household tariff of PKR 200 per
month, matched 50% by the province for two years,
ramps O&M cost recovery from 25% to 65% by Year
Four. Third, Article 6-compliant carbon credits from
landfill-gas flaring and WtE exports are conservatively
valued at US$1.8 million a year during flaring and
US$3.2 million once electricity sales commence,
bridging residual gaps. All user-fee receipts flow into
an LWMC escrow before disbursement, giving lenders
a perfected security interest and allowing contractors
to securitise four-year receivables for fleet finance.
Stress tests show that even under a worst-case 30%
fee recovery and 40% diesel inflation, waste spending
would peak at 0.35% of provincial GDP, confirming
long-run fiscal sustainabillity.
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Executive Summary

' Suthra Punjab Program

~

/

[ Three-Lane Finance Stack ]

!

o Street sweeping
e Drain desilting

Conditional Provincial Grants

e Dumpsite capping

!

Progressive Household Tariff

:

Credits

Article 6-Compliant Carbon

‘

Revenue Handling & Leverage

Region Approx. Waste Management Expenditure (USD/PKR per capita/year)
Punjab (Pakistan) ~$5

Global Average ~$20

India ~$18.9

Sri Lanka ~$9.4

Chino ~$17

Saudi Arabia ~$29

United Kingdom ~$332

High-Income Countries $170 (avg. user fee)

Low-Income Countries $35 (ovg. user fee)

Table 1I: Per-Capita Waste Management Spending by Region
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Executive Summary

Technological Paradigms
and Innovation

Every collection asset carries a rugged IoT node
streaming coordinates, load status and fuel burn;
on-board edge logic flags deviations in real time.
Nightly, a cloud optimiser crunches the data lake and
reroutes the following day’s beats, shaving
vehicle-kilometres and extending engine life.

Downstream, Lakhodair
clay liner, perforated HD

sized for 1.2 million m? day™' of methane; Phase Il adds
5 MW of reciprocating engines, abating 250,000 CERs

o year.

andfill deploys a three-foot

PE wells and a flare station

Paradigm [

Module

Baseline
limitation (2023)

Five planned MRFs Iintegrate balers, eddy-current
separators and near-infra-red scanners, lifting
recycling from 10% to 35% in five years, while
battery-electric loader-rickshaws with swappable
nDacks close the green-mobility loop. Together, these
ayers turn an opaque cost centre into a transparent,
data-monetisable climate-tech platform.

Downstream, Lakhodair landfill
deploys a three-foot clay liner

Suthra Punjab Global [ regional
tech solution benchmark & source

Al-optimised

collection (VTMS +

Manual routing
with limited GPS

Cloud Al engine recalculates
routes in real time and feeds

Smart-bin pilots using Al route
optimisation have cut truck fuel

GPS) oversight; high turn-by-turn instructions to up to 30% in comparable cities
fuel use and drivers via a Vehicle Tracking
missed pickups & Monitoring System

RFID Paper tickets Fleet-mounted RFID tags + LWMC tendered RFID equipment

welghbridges &
photo-logged
clearance

prone to
misreporting;
unverified
tonnage invoices

automated weighbridges;
every tipping event
photo-stamped and
time-synced

for Lakhodair weighbridges In
Apr 2025, closing the audit gap

loT smart-bins &
digital-twin route
planning

No fill-level data:;
overflow events
and unnecessary
trips

Ultrasonic sensors stream fill
levels to a city-scale digital
twin; pick-lists are optimised
twice daily

Digital-twin pilots report 14%
work-time and 16% cost
reductions, while 10T sensors cut
collections 15%; Chind'’s
Zero-Waste-City programme
embeds the same sensor
platforms

Cloud data-lake
& dlgorithmic
compliance

Fragmented
paper logs delay
oversight and

75 million telemetry
records/day ingested;
algorithmic score

Data-lake governance
best-practices highlight
centralised analytics for

scoring billing regulatory compliance
Landfill-gas Lakhodair emitted High-efficiency wells with UNEP-SPARGC designates
capture, WtE & 76,558 t CH, In flore/engine sets; Lakhodair Pakistan'’s first Article
carbon-MRV 2023; zero capture satellite-verified MRV feeds 6 pilot (Feb 2025); Sweden

Article 6 registry

diverts 99% of waste from
landfills via WtE plants

Al-vision sorting
robots at MRFs

Manual picking
yields low
recovery and high
safety risks

NIR-camera robots
(80%-90% capture) installed
on plastics and paper lines;
analytics fed to producer
dashpoards

Glacier/Recology robots in
Seattle capture 80%-90% target
plastics, commercial Al sorters
reach up to 99% accuracy

Table 2: Comparative overview of Suthra Punjalb Waste Management Modules
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Executive Summary

Strategic Public—-Private
Collaboration

Punjab has sliced its 36 districts into tehsil concessions costing PKR 5—8 billion each—bankable yet contestable.

Contractors upload geo-tagged evidence, recelve algorithmically prepared pay sheets and must clear disputes
within 48 hours, giving lenders certainty. Local-content clauses reserve 60% of fleet fabrication for Punjalb factories
and mandate that 30% of new hires be women or youth, seeding 100,000 green jobs.
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Executive Summary

Collaboration | Baseline governance Suthra Punjab
lever gap (2023) PPP instrument

Risk-allocation
& incentive design

Comparable
precedent & source

wedak enforcement;
default costs sat
with the
municipality.

performance
security at award,
callable on
non-performance.

Multi-year Annual or ad-hoc Four-year, Demand & Punjab Municipal
concession renewals left lump-sum service oerformance risk shift | Development Fund’s
packaging contractors unable concessions to the operator, PPP handibook
to raise long-tenor obundled by district payment certainty recommends 3-to
debt, and cities clusters, each with over four years 5-yeadr SWM
absoribed most cost a clearly defined supplies bankability concessions for
overruns. MiNniMumM-service while still allowing scale economies.
specification. Mid-programme
rebids if targets are
missed.
Bid bond & Tendering often Mandatory 1% bid -nsures only solvent LWMC 2024 bidding
performance relied on “low-bid” bond at submission | bidders qualify; documents stipulate
guarantee letters of intent with and 5% oerformance a 5% performance

guarantee pbackstops
service continuity or
re-procurement costs.

security for VIMS
services.

Mobilisation
advance &
lender step-in
rights

Contractors
struggled with
up-front fleet
purchases; lenders
demanded
sovereign
guarantees.

Province releases
an interest-free 10%
Mobilisation
advance against
an on-demand
oANkK guarantee;
direct-agreement
clauses give senior
lenders contractual
step-in rights.

Advance lowers
gearing and
accelerates roll-out;
step-in lets banks
cure default before
termination, reducing
flnancing spreads.

Khanpur BWMC
contract allows 10%
advance + bank
guarantee. Pakistan'’s
PPP manuals
recognise lender
step-in as standard
risk-mitigation.

Data-driven
nerformance

triggers

Paper certificates
delayed penalty
settlement; political
discretion diluted
sanctions.

Cloud lake ingests
GPS/RFID dato

Algorithmic penalties
tie cash-flow directly
to service quality,
sharply lowering
moral hazard without
litigation.

GlIHub risk-allocation
Matrix recommends
automated
deductions for
service-avallabllity
fallures in waste PPPs.

Carbon-finance
revenue sharing

Municipal budgets
captured zero
carbon value;
mMethane flaring
projects were
unfunded.

Article 6 pilot at
Lakhodair allocates
first 15% of ITMO
proceeds to MRV
costs, balance split
75% operator | 25%
province.

Performance risk
remains with operator
(must deliver
verifiable reductions);
province gains a new
revenue stream
without capex
exposure.

SPARBC named
Lakhodair Pakistan'’s

first Article 6 pilot in
Fely 2025,

Extended-Produc
er-Responsibility
(EPR) backstop
for MRFs

Informal pickers
recycled = 21 % of
plastics, but
revenues were
volatile and workers
unprotected.

Province signs EPR
take-off contracts
with brand-owners,
guaranteeing floor
orices for PET and
HDPE streams
oroduced at MRFs.

Market-price risk
shifts to producers;
guaranteed offtake
secures operator
cash-flow and funds
PPE & pensions for
workers.

July 2024 national
consultation urged
rapid adoption of an
EPR plastics
framework to attract
Investment and
formal green jobs.

Waste-to-Energy
(WLE) concession
with guaranteed
feedstock

Only one engineered

landfill operateq,
energy recovery
remained < 1%.

Z2o-year BOT
concession for a 25
MW WLE plant with
a floor-price
power-purchase
agreement and
guaranteed
residual-waste
supply from MRFs.

-eedstock-volume
sk shared through
MinimumMm-guarantee
clauses; technology,
capex and O&M risk
lie with the private
SPONSOT.

In Ching, = 80% of WtE
polants are PPPs;
Sweden runs 95% of
plants under private
or PPP ownership.

Table 3: Strategic Public—Private Partnership Framework and Risk Mitigation Measures

Abbreviations — BOT:

ITMO: Internationally -

partnership; VIMS: Vehicle Tracking & Monitoring System; WtE: Waste-to-Energy:.

Bulld=Operate-Transfer; CPl: Consumer-price Index; EPR: Extended Producer Responsibility;
‘ransferred Mitigation Outcome; MRF: Material-recovery facility; PPP: Public—private
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Executive Summary

Global Best Practices

Shenzhen East WtE, China—since 2020 processes
0,600 t day' and nets 165 MW, enabled by a ¥180 t-
gate fee and municipal bonds. Punjalb adopts
Shenzhen's digital-twin monitoring but replaces high
gate fees with blended finance.

Shanghai Laogang Landfill Gas, China—covers

600 ha, taps 6,000 t day’, exports 200 GWh and
monetises CERs. Punjalb mirrors the gas-capture
logic yet assigns O&M risk to local operators rather
than global utllities.

Copenhill WtE, Denmark—handles 400,000 t year”,
powers 100,000 homes and doubles as a ski slope,
thriving on district heating and €110 t-' gate fees.
Punjab borrows the public-engagement model but
substitutes distributed recycling.

Swedish Import Model—34 plants divert 99% of
waste from landfill and import 800,000 t annually for
fuel. Extended producer responsibility funds the
system; Punjab first targets universal collection.

These benchmarks contribute design DNA—integrated treatment, monetised methane, public
storytelling—while reminding planners that tariff headroom, district heating and sovereign credit cannot
be copy-pasted. Suthra Punjab lifts the principles and re-tools the instruments for provincial realities.

Shanghai Laogang Landfill Gas, China

Sheznzhen WtE Plant

’
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Executive Summary

Unparalleled Scale and

Anticipated Impact

Covering 205,000 km?, serving 36 districts and more
than 120 million residents, Suthra Punjab is the largest
sub-national integrated waste programme currently
under execution; its 57,000 t day-' throughput tops the
combined capacities of Shenzhen East and Copenhill.

Surveys show littering falls 71% within six months when
QR-coded recelpts prove service delivery, doubling
citizen trust in local government. Sindh’s Solid Waste
Board is already drafting a copy-paste rollout for
Karachi, validating Punjab’s leadership.

Long-term modelling projects 2 million t CO,e averted
annually—the equivalent of retiring 430,000 cars—and
100,000 skilled jobs paying 35% above the minimum
wage.

Oversight

= GPS 3 Vehicle Tracking &
Moniforing System (VTMS)

" Photo-logged container
clearance

= RFID weighbridges
reconcile fonnage

= Work-Satisfaction
Committees counter-sign
invoices

Key Principles
of
Suthra Punjab

Technology

= Al route optimisation
- Fuel uses up to 18%
- Complaint-closure rate 1
to >95% (pilot wards)

Monitoring

® Cloud lake ingests -75M
records/day

= Compliance score <70% >
next invoice frozen

® Score >»95% » 2% bonus
unlocked

Final Thoughts

Suthra Punjalb converts o
festering liability into an engine
of inclusive prosperity and
climate action. By blending
hard-edge finance with
soft-edge civic engagement,
stealing the best ideas from
Shenzhen and the Nordics yet
rewriting them for Pakistani

the programme sets a new
benchmark for municipal
governance. Looking ahead,
three milestones will seal global
replication: finalising an Article
6.2 credit pathway, piloting
pay-as-you-throw smart bins,
and embedding a longitudinal
worker-health study. If achieved,
Punjalb could secure Green
Climate Fund accreditation for a
second-generation “Circular
Cities” facility by 2027,

affordability, and exposing
every rupee, route and
kilogram to open dashlboards,

= Escrowed fee deposits
= 48-hour audit rights

= Double-entry e-ledgers
close fiduciary Iuy

Funding

= Llump-sum four-year

i'i“jf

'

conftracts

" Fuel- & wage-linked
indices protect lendicrs

= 10% mobilisation advance

(bank- guuruntlld)/

Financial
Monogement

)

Public-
Private
Partnership @y

ﬁ A
= Bid bond: 1% of bid : y

= Performance guarantee: 5%

= Step-in-right-acknowledged
mobilisation loans

unlocking concessional debt for
composting and e-waste and
proving that a fully
climate-positive, self-funding
mMunicipal service Is possible Iin
the Global South. Success here
would reverberate across the

emerging-market sanitation
landscape—reframing the South
from climate victim to solutions
provider and mapping a route
from piles of refuse to piles of
revenue.
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Section-1: Waste to Value - Vision and Objectives

Section-1: Waste to Value
Vision and Objectives

1.1. ZERO-VISIBLE-WASTE AND CIRCULAR-ECONOMY OUTCOMES

Punjab’s municipal solid-waste stream already
exceeds 57,000 t day’, yet only =10% Is presently
recycled. Under Suthra Punjab the province
oledges to eliminate unmanaged waste across
Its 205,344 km? territory by deploying a tehsil-level
collection system that reaches the 120
million-plus residents who generate that waste.

Core outputs include five material-recovery
facilities (MRFs) and modern engineered landfills
that channel high-value fractions back into local
recycling markets, while an initial 25 MW
public-private waste-to-energy (WtE) portfolio
converts residuals into grid electricity.

Capturing landfill gas alone is projected to yield =
500,000 verified carbon credits per yr, a revenue
stream sufficient to finance the US$20 million

collection infrastructure required for full roll-out.
At a prevailing voluntary-market price of

US$8 to US$12 tCO,e, every avoided tonne of
emissions transforms a fiscal liability into

a circular-economy asset

On-ground service standards embed o
“zero-visible-waste” norm. In Kasur, for example,
every Temporary Collection Point (TCP) is emptied
daily by 10 m®* dumpers and front-end loaders;

door-to-door crews, container lifts anad
loader-rickshaw routes are calibrated so that
even bulky refuse is removed within the same
24-hour cycle. Surge capacity Is institutionalizea:
at take-over and at least quarterly, providers
conduct intensive clearance drives that sweep
open plots, dunghills and illegal dumps.

C(’)|WASTE TO VALUE



Section-1: Waste to Value — Vision and Objectives

Outcome
ared

Baseline situation

in Punjab (2024)

Suthra Punjab
outcome

Circular-economy
value proposition

Door-to-door
collection & street
cleanliness

~ 57,000 t day of
MSW Is generated,
yvet municipal bodies
collect only = 18,000 t
day’ (= 31%), leaving
large volumes visible
on roadsides and In
open drains.

Universal household
coverage Is planned,
eliminating routine open
dumping and achieving
zero visible waste along
public rights-of-way.

Clean public space cuts
vector-borne-disedse
incidence, boosts property
values, and enables
source-segregation for
higher-value recycling
streams.

Engineered
treatment &

Punjab operates just
one engineered

A hub-and-spoke network
of material-recovery

Diverts leachate away from
aguifers and frees urban land

site emitted /6,558t
CH, In 2023 with
virtually no capture.

Into Lahore’s grid.

disposal landfill (Lakhodair); facilities (MRFs), compost now occupied by illegal
all other districts rely plants, and dumps for productive reuse.
on unlined dumps or waste-to-energy units will
ad-hoc burning. send < 20% residuals to
lined cells, ending
uncontrolled burning.
Organics Lakhodair recelives = High-efficiency landfill-gas Cuts > 1t CO,e yr, powers tens
Management & 5,500 t day, systems will capture the of thousands of homes, ana
methane 55%—60% of which Is bulk of methane and feed generates saleable carbon
Mitigation biodegradable; the renewable gas/electricity credits.

Recyclables
recovery & formal
green jobs

Informal
waste-pickers
currently recycle =
21% of recoverable
Mmaterials in Lahore,
earning = PKR 271
million yr! yet
working without
safety nets or
traceabillity.

Province-wide MRFs with
extended-producer-respo
nsibility contracts aim to lift
the formal recycling rate
well beyond the informal
baseline while offering
safe, pension-linked
employment.

Converts secondary materials
into an estimated US$25
million yr- revenue stream and
creates thousands of dignified
green jobs.

Carbon-finance &
fiscal
self-sufficiency

No carbon-market
revenue presently
flows to municipal
budgets; waste
operations rely on
provincial grants.

The Article 6 landfill-gas
pilot at Lakhodair will issue
Pakistan’s first
Internationally transferred
mitigation outcomes
(ITMOs), inaugurating a
province-wide
carbon-credit pipeline.

Carbon cash Is expected to
offset a double-digit share of
operating costs, anchoring
long-term financial viabllity
without tariff shocks.

Table 4: Suthra Punjalb Outcomes and Circular-Economy Value Proposition

Penalty mechanisms extend to backend infrastructure—transfer stations must be left at zero stock each day or
the provider forfeits 5% of that day’s invoice—closing the accountability loop from doorstep to controlled

dumpsite. A comparable protocol in Kot Radha Kishan achieves 100% door-to-door coverage (80%
container-based, 20% mini-dumper in urban areas; thrice-weekly loader-rickshaw rounds in rural zones) and

empties every TCP within 24 hours.
‘before—after” photos) enables rec

dumpsite.

Digital monitoring (RFI
-time enforcement if

D welghbridges, Al fleet trackers, geo-tagged
ess than 75% of modelled daily tonnage reaches the
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Section-1: Waste to Value — Vision and Objectives

1.2. ENVIRONMENTAL HEALTH AND RESILIENCE TARGETS

Open dumping and uncontrolled burning are
mMajor methane sources; each tonne of CH, traps
25 x more heat than CO,. Suthra Punjab therefore

targets a 75% reduction in fugitive CH, at the
orovince's largest landfill, Lakhodair, where daily

iInputs of 5500 t and an 18 million-tonne legacy
mound can generate *1.2 million m? per day of
mMethane—enough to power 15,000 homes once
captured.

Immediate flaring will abate roughly 250,000
Certified Emission Reductions per yr, while

Operational benchmarks reinforce these outcomes
INn Nankana: every TCP Is emptied the same day In
urban zones (and at least twice weekly in rural
areas), quarterly township-wide drives eradicate
legacy hotspots, and main roads receive 220 km of
mechanical sweeping plus 25 km of mechanical
washing daily. Open drains are desilted up to three
times a week to avert blockages that exacerbate
monsoon flooding. At disposal sites, a 3-ft clay liner,
dally soll cover, perimeter fencing and a
leachate-management system (‘pump-and-spray’
dust suppression) are compulsory, with deductions

ohase-two energy recovery adds 5 MW,
electritying a further 8,000 households anad

applied for non-compliance.

strengthening urban drainage systems against

climate-driven flash floods. Province-wide use of
eco-friendly machinery and smart routing Is

Landfill Sites Required vs Established by City

25

25
expected to cut dust and particulate emissions 20 I

15

10 -
5 I

O

along thousands of rural kilometres, extending
mMeasurable air-quality and disease-prevention

=

benefits into previously underserved mountainous : 5

No of landfill sites

DG Khan —

Multan
Sahiwa

Lahoi

communities.

Faisalabad TR
Sialkot R

Rawalpindi

Sargodha
Bahawalpur
Gujarnwala

(™
*a
M
"n
([
L
M
(" g
M
(¥
M
a

25 25

(o
N

established

B required

Cities/WMC Awarded TCP Required TCP Established
Bahawalpur 1 14 45 S 73
DGK 2 12 82 33 40
Faisalabad O 16 80 80 100
Gujranwalo 0 12 40 28 70
Sialkot 0 7 14 I 78
Lahore 9 12 54 4] 76
Multan 0 I3 03 54 102
Rawalpindi l 2] 23 19 83
Sahiwal 0 7 30 14 47
Sargodha 0 18 68 6o 96

Table b: City-Wise TCP Requirement and Establishnment Status
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Section-1: Waste to Value - Vision and Objectives

1.3. SOCIO-ECONOMIC UPLIFT AND JOB CREATION

Transitioning from informal dumping to an

Integrated Waste-to-Wealth model directly
stimulates green growth. Roll-out projections
iIndicate =100,000 new jolbs across collection, sorting,
composting, WtE operations and digital monitoring,
with deliberate prioritisation of youth and women.
Composting of organic waste yields Rs 8,000/t for
poeri-urban farmers, while landfill-gas electricity is

expected to supply 50,000 households with
low-carbon power.

35000
30000
25000
20000
15000
10000

5000

Number of Staff

A Cabinet-approved 50:50 cost-sharing formulo
keeps services affordable: households pay a

nominal

Rs 200 /month, with fee-collection coverage

ramping from 25% in Year 1to 65% by Year 4 via
digital billing handled by the Punjab Information
Technology Board and Bank of Punjab.

Carbon-

credit revenues add US$1.8 million/yr during

the flaring phase and US$3.2 million/yr once
electricity sales commence, underwriting long-term
Jolb security.

HR Required vs Deployed by City

M HR Required

i)

2 HR Deployed
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Section-1: Waste to Value — Vision and Objectives

1.4.

Sanitation services are being extended to all 27 tehsils
of Lahore Division through a phased, competitive
orocurement process. In May 2024, 15 prospective
service providers expressed Interest; six were
ultimately selected for Kasur & Sheikhupura and eight
for Nankana Sahib. A sequenced three-round selection
timetable and an expedited 90-day mobilisation
window ensure parity between urban cores and
historically neglected rural tehsils. Digital dashboards,

geo-tagged collection data and o
grievance-redressal portal anchor accountabllity,
while a province-wide ‘one-time cleaning’ blitz

removed legacy bulk waste from every tehsil before
routine operations began.

Suthra Punjab embeds ethical and civic
standards directly into service design. A
compulsory Code of Conduct requires
every worker to act impartially, uphold
human rights and avoid any form of
discrimination. Public-awadreness
campaigns brand every container,
hand-cart and vehicle, making the system
visible so communities can identify—and
thus hold accountable—the teams
responsible for clean streets. Governance

integrity is further protected by a binding B

Integrity Pact and clear blacklisting
procedures for bribery, collusion or
exclusionary practices.

Embedded Service

Ethical /

INCLUSIVE GOVERNANCE AND CIVIC CULTURE

. ISLAMABAD "\
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. © ( 4
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e Yar Khan Table: Ethical & Civic Design

Anchors Embedded in the
o~ - Suthra Punjab Service

Architecture

How It Works in Suthra Punjab

Civic Principle Design Feature

Transparency &
Open Data

Real-time public dashboards
showing collection routes,
landfill status, & spending

GPS-enabled trucks stream data to an open portal
budget ledgers posted online every quarter

Accountabillity Third-party audits &

community scorecards

Independent auditors verify tonnage, worker safety,
and environmental compliance; citizens rank local
service via mobile app

Tiered tariff and rural-reach
mManaates

Equity & Inclusion

Low-income households receive subsidies;
Minimum-service radius ensures villages <3 km from o
Temporary Collection Point

Dignity of Labour Formal PPE, fair-wage

contracts, gender-safe depots

Workers get protective gear, EOBI/health cover,
separate facilities for women staff

"Zero Visible Waste”
behaviour-change campaigns
IN schools, mosques, media

Civic Education

Curriculum modules and weekly cleanup drives
reinforce shared responsibility

Table 6: Ethical & Civic Design Anchors Embedded in the Suthra

PuNnjab Service Architecture
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Section-2: Implementation & Scale of Operations

Section-2: Implementation
& Scale of Operations

2.1. PROVINCE-WIDE DOOR-TO-DOOR WASTE
COLLECTION SYSTEM

The door-to-door (DtD) collection model piloted in
Sheikhupura, Ferozewala and Sharaqgpur
demonstrates how Suthra Punjab is tailoring service
design to contrasting urban—rural realities yet
iInsisting on 100% doorstep coverage. In dense
municipal wards, half the waste stream is skimmed
oy hand-cart teams who empty into 0.8 m?® kerbside
containers, while the other half is loaded directly into
I m? loader-rickshaws; both flows converge on
compactors or chain-arm-roll trucks for the onward
haul to temporary collection points .

Rural Union Councils push full mechanisation: one
loader-rickshaw, crewed by a driver-helper pair,
serves about 250 households on alternate days,
supported by strategically placed 200 L drums (one
per 1500 residents) that prevent roadside littering
and shorten collection runs . Standard staffing
norms—one sanitary worker per 200 urban

households and one per loader-rickshaw in Service quality is enforced through an integrated
villages—give planners an easily auditable ratio for GPS/VTMS dashboard that links daily route sheets to
labour deployment, while the mixed fleet real-time attendance, vehicle health and citizen
(hand-carts, rickshaws, 5 m® mini-dumpers and 7 m? feedback. Contractors must field at least 90% of
compactors) is sized so that every kilogram approved resources each day; a single missing
generated can be lifted within a single morning shift . loader-rickshaw or container triggers penalties of

PKR 1,000-5,000, while repeated shortfalls can dock
up to 12% of that day’s invoice . Digital photo logs
uploaded after every shift let Lahore Waste
Management Company verify that sanitary beats
were completed and that compactors made the
requisite three to five trips to the TCP.

Early client monitoring shows full DtD coverage in
pilot wards has doubled household participation
rates and cut open-plot dumping by more than half
within three months—evidence that a rigorously
specified, data-tracked doorstep model can
translate the Suthra Punjab vision into measurable,
street-level cleanliness.
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Section-2: Implementation & Scale of Operations

2.2.

INFRASTRUCTURE — HUMAN RESOURCE,

LANDFILLS, MRFS, COMPOST HUBS, WTE PLANT

Across Suthra Punjab, solid-waste programme
couples a large front-line workforce with
pourpose-built disposal infrastructure. For example,
Kasur fields 1005 sanitary workers, 40 supervisors, 17
helpers and 283 drivers—1,345 staff in total—while
Pattoki and Chunian add 798 and 761 personne
respectively, each with similar supervisory and driver
tiers to sustain round-the-clock coverage.

Every tehsil must also commission a 10-acre
controlled dumpsite engineered for a seven-year
design life: the cell is lined with a 3 ft
compacted-clay barrier sloped towards a leachate
oond and fronted by a 30 x 10 ft pit-less weighbridge
rated at 60 t. A dedicated plant package—one
front-end loader, one 10 m* dumper and a 4,000 L
gully-sucker—handles spreading, compaction, soll
cover and leachate recirculation, and the entire site
IS run by just two supervisors and two ground-men
oer shift, lllustrating the programme’s deliberate
pivot toward mechanised efficiency.

Upstream of these landfills, two-kanal Temporary
Collection Points (TCPs) with hard-surfaced pads
and gated enclosures receive 100—-150 t of mixed
waste daily; dedicated dumpers then haul material
to the dumpsite on a schedule that is daily for
urban beats and twice-weekly for rural beats.

Should the Government of Punjab establish Material
Recovery Facilities (MRFs) in future, contractors will
be obliged to introduce segregation at TCPs and
transport sorted fractions to the new plants, with
compensation to be cleared by LWMC's Board of
Directors.

Government of Punjab establish
Material Recovery Facilities
(MRFs) in future
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Section-2: Implementation & Scale of Operations

2.3. DIGITALEXECUTION AND REAL-TIME MONITORING

Digital execution under Suthra Punjalb rests on o
mMulti-layered data architecture that begins on the
street and ends in a live provincial dashboard.

Every collection vehicle is fitted with an Al-based
fleet-management unit that streams GPS
coordinates, speed, fuel burn, and route
adherence to LWMC's control room in Lahore, while
RFID readers at each landfill automatically weigh
and tag every inbound load for instant
reconciliation against trip logs.

Complementing the vehicular telemetry, container
clearance Is validated through geotagged
‘before-and-after” photographs pushed from field
supervisors’ handheld devices, and the same
Digital Monitoring System captures biometric
attendance of sweepers at ward level.

These feeds converge into a smart KPI engine that
colour-codes compliance in real time and
auto-generates exception alerts for any
lapse—whether a skipped road segment or a
missing worker.

4 —
CLEAN - Lahore Waste Management Companyi & s

LARORE

e e .1__H|lp-_ W

Container Status Detail

—

Real-time monitoring Is tightly linked to @
performance-linked payment and penalty regime.
Daily activities—such as door-to-door pickup,

commercial-area sweeping, and Sunday-bazaar
servicing—are time-stamped in the system and
cross-checked by an evidence-based VTIMS layer;
any deviation (for example, an un-approved
vehicle on a trip or a tanker dispatched with an
empty water tank) instantly triggers monetary
deductions that are hard-coded In the contract.

Because field data arrive with embeddead
ohotographs, geo-hash values, and automatic
speed profiling, disputes are minimal and audit

trails are iImmutable. Penalties are not punitive
alone; the same dataset drives a gamified
scorecard that rewards contractors for

consistently high tonnage disposal, rapid response
to citizen complaints logged through the Dastak
App, and full execution of weekly sweeping plans.

In effect, Suthra Punjab replaces subjective
oversight with machine-verified accountabillity.

Ve Trips Courting Byien. ~ MAQ D) 122N PV

GQ‘WASTE TO VALUE




Section-2: Implementation & Scale of Operations

Sr Penalty ID District Penalty Type Penalty Penalty

H# Amount (PKR) Date

l PMS _ 1469435311-25 Kasur Tehsil Office, Transfer Station 10,000 29-Sep-25
Chunian

2 | PMS_3383435306-25 | Shelkhupura | Tehsil Office, Dumpsite O] 29-Sep-25
Safdarabad

3 | PMS_3385435305-25 | Shelkhupura | Tehsil Office, Transfer Station 10,000 | 28-Sep-256
Shelkhupura

4 PMS_1472435301-25 Kasur Tehsil Office, Bulk Waste 10,000 29-Sep-25
Pattoki

o | PMS_1472435281-25 | Kasur Tehslil Office, Open Heaps 2000 29-Sep-25
Pattoki

6 | PMS_1472435280-25 | Kasur Tehsil Office, Open Heaps 106,000 | 29-Sep-25
Pattoki

7 | PMS_1472435277-25 | Kasur Tehsil Office, Open Heaps 10,000 | 29-Sep-25
Pattoki

Table 7: Penalties Imposed for Open Waste Heaps in Kasur — Tehsil Office Actions (Sep 29, 2025)

The digital layer also extends to revenue and citizen
Interfaces, closing the loop between service delivery and
financial sustainability.

A cloud-hosted Digital Billing System—rolled out by
LWMC—ingests the validated customer database,
auto-generates monthly invoices, and tracks recoveries
against contractor targets; detailed dashboards flag
collection lags early enough for corrective outreach.

For households and businesses, the same platform offers
SMS alerts, QR-coded bills, and an online payment
gateway, while a Complaint Redresser System routes
service reguests to field teams with SLA clocks already
ticking.

By integrating operational telemetry, billing, and citizen
feedback in one real-time stack, the programme
demonstrates how digital execution can translate
sweeping policy ambitions into verifiable results on the

ground—turning Punjab’s waste value chain into d
data-driven, performance-paid ecosystem.
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Section-2: Implementation & Scale of Operations

2.4. FINANCIAL MODEL AND PPP CONTRACTS

The outsourced solid-waste contracts that anchor
Suthra Punjab are written as lump-sum price

agreements covering the full four-year operating
horizon for each tehsil. Bidders must sulbbmit o
single-responsibility Financial Proposal that absorbs
every foreseeable cost—fuel, vehicles, staff wages,
consumables, insurance, taxes and duties—so that
‘any and all expenses .. are included in the bid price”
and no later claims can be made on the client .

The proposal itself is evaluated strictly on least-cost
after a prior technical pass; it must itemise
applicable taxes and be free of qualifications,

ensuring price transparency and bankability for both
sides . By fixing most inputs up-front, the model
creates a predictable cash-flow profile that private
operators can leverage for debt or equipment

leasing while giving the Lahore Waste Management

Company (LWMC) and local governments a clear
view of long-term fiscal exposure.

Cash flows to contractors are performance-linked
rather than volume-based. Each month the operator
submits an invoice that is first benchmarked against
digital Key Performance Indicators (KPIs) for
door-step collection, transport, processing and
dumpsite management; only verified performance is
paid, normally within 30 days.

To ease early-stage liquidity pressure, LWMC allows
a 10% mobililisation advance against a bank
guarantee, recouped In twelve equal instalments
after six months of service . Recognising
macro-volatility, the contracts embed an escalation
formula that automatically trues-up payments to
movements in two volatile cost drivers—Ilabour
(minimum wage) and fuel (diesel/petrol). Weighteo
coefficients (e.g., 34% labour, 32% fuel in Pattoki) are
applied to the base invoice using Pn = a + b (Ln/Lo)
+ ¢ (Fn/Fo), keeping real margins stable without
annual renegotiation.

Suthra Punjab
PPP Waste
Management

Lump-sum
contracts
All costs included
4-year term

Performance-based

payments

Monthly invoicing

KPI verified

Model

@ yunne

Predictable cash flow
Stable margins
Transparent &

efficient
Replicable model

PPP Features
Private ops risk
Public strategic control
Financial
acccountability
JV-only payments

“Pn” Is the Price Adjustment factor for the work carried out in the period “n”.
“a” Is the constant or the Non-Adjustable Portion of the Price Adjustment Factor.
"b", “c" are coefficients or weightage s of the order of 0.xx (i.e, fractions have two significant digits) for each specified element of

adjustment in the Contract. The sum of A, b, ¢, etc,, shall be one.

“Lo”, “FO" are the Base Date Indices for the Labor and Fuel which are adjustable elements.
“Ln”, “Fn" are the Current Date Indices of the Labor and Fuel which are also adjustable
elements for the period “n” i.e. Invoice Period. If “P” is the amount payable (prior to adjustment) at the rates entered in the Price

Schedule of the work carried out Iin period “n” then,

Adjusted amount payable to the Contractor for the work carried out in the period “n” shall be equal to Pn*P.

Coefficients a=0.3196 b =0.3403 Labor c = 0.340] Fuel

22
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Section-2: Implementation & Scale of Operations

Although branded as “outsourcing,” the structure This alignment of revenue custody,

functions as a classic public-private partnership performance-based remuneration and calibrated
(PPP) in which operational risks are passed to the risk-sharing exemplifies how Suthra Punjab is using
orivate sector while strategic control and tariff PPP contracts to secure private efficiency and
authority remain public. Contractors may form joint capital while safeguarding public oversight—a
ventures and even sub-contract elements, but the replicable model for integrated waste

porimary concessionaire retains full liability for mMmanagement in emerging cities.

performance, quality and schedule—reinforced by
joint-and-several indemnities and third-party-claim

clauses that protect the municipality . Payments
flow only to the named JV account, anchoring
financial accountability, and any fee revenue

Bidders must submit a
collected from residents is first deposited 100% into SIngle— responSIb“lty Financial
LWMC's designated bank account before Proposal that absorbs every
administrative margins are reimbursed . foreseeable cost—fuel

LAHORE o

| ahers Waiie Ranagemenl Compam
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Section-3: Technological Innovations & Smart Systems

Section-3: Technological
Innovations & Smart Systems

3.1. GPS-ENABLED FLEET AND Al ROUTE OPTIMIZATION

Suthra Punjab's outsourcing All vehicles are fitted with a "Smart clearance window, and the same
contracts embed a Vehicle Al-based Fleet Management data feed drives an RFID-based
Tracking Management System System’ that continuously records weighbridge at the landfill to
(VTMS) with RFID sensors and location, load-status anad reconcile tonnage with digital trip
geo-tagging of every container turnaround time; the software counts.

and trip, giving the Lahore Waste raises readl-time alerts when o

Management Company a live vehicle strays from its approved

dashboard of each dumper, beat or misses a scheduled

loader and sweeper on the road.

Office Distance| Working |Work- | Latitude | Longitude | Vehicle| Engine
(Km) | Hours(in | ing Status | Status
minutues) | Hours
29-Sep-25 | Tehsil Office, LR-2009 _ 31.386 7415 | Parked| Off
Alloma Igbal Town
29-Sep-2b| Tehsil Office, LR-1519 81283 74187 | |dle On
Allama Igbal Town 3 _ Excess
28-5ep-25 | Tehsil SKP-LR-252 0.131 0.16 _ 31.748 74.027 | Stop Off
Office,Shekhupura
29-5ep-25| Tehsl FWL-D-3I 0.022 _ 31.606 74306 | Stop Off
Office,Ferozewala
29-Sep-25| Tehsil Office, STN-KSKLDR28 3.138 0.06 _ 31.114 74462 | Stop Off
Kasur
29-8ep-25 | Tehsil Office, CH-5D-07 0.004 _ 50.99 /3.87 | Stop Off
Chunian
29-Sep-25| Tehsil Office Nishter | LR-0003 49.029 398.00 _ 31.426 74.356 | Stop Off
Town
29-Sep-25| Tehsil FWL=D-1I 0.021 17.66 _ 31.6] 74.319 | Stop Off
Office,Ferozewala
29-Sep-25| Tehsil Office Aziz C-13-1088 _ 31.58 74441 | Parked| Off
Bhatti Town
29-5ep~-25 | Tehsil Otlice, GHS-LES-1201 | 149.047 477.98 _ 31.289 73.641 | Moving| On
Nankana Sahib

Table 8: Vehicle Tracking Management System (Snapshot of the live portal on (Sep 29, 2025)
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Section-3: Technological Innovations & Smart Systems

The system'’s evidence chain—from The fleet-management algorithm then re-orders
facial-recognition attendance to geo-taggeo daily dispatch lists so that high-priority zones (e.g.
‘before/after” photos—underpins a penalty regime markets or VVIP routes) are serviced first, while
that automatically deducts up to 40% of a day’s low-yield segments are dynamically clubbed to
iInvoice If fleet deployment or waste tonnage fall keep vehicle-kilometres within budget. Because
below KPI thresholds, ensuring full compliance every devidation is captured in real time—and
without manual spot checks. INnvoicing Is tied to the Al reports—the operator’s
commercial incentives are perfectly aligned with
The same data lake powers Al-driven route the programme’s “zero-visible-waste” target,
optimisation. Each month the contractor must file a translating digital oversight into tangible efficiency
GIS-based union-council—=level operations plan that gains across Punjab’s 205,000 km? service areaq.

layers historic VTMS tracks, container-fill patterns

and TCP clearance cycles to generate the shortest, The ﬂeet_management
fuel-efficient loops for door-to-door collection and algorithm then re-orders dCIily
dispatch lists so that
high-priority zones

secondary haulage.

Sveovoee
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Section-3: Technological Innovations & Smart Systems

3.2. FULLMRV SYSTEM AND EMISSIONS MONITORING

Within the Suthra Punjab outsourcing model, Lahore Every operational KPI—from departure time and
Waste Management Company has hard-wired a full sweeping speed to transfer-station

MRV architecture into every tehsil contract. A clearance—carries a pre-set threshold, and
cloud-based dashboard ingests data from multiple breaches trigger the penalty engine automatically.
ive feeds: VTMS and RFID units track vehicle routes Fleld supervisors and third-party monitors

and container movements; Al-enabled cross-check the digital stream daily, so monitoring,
fleet-management software supervises plant reporting, and verification occur concurrently, and
uptime; biometric or facial-recognition attendance the resulting compliance score determines
systems log workforce deployment; and digital monthly payments and deductions.

weighbridge records capture each tonne delivered

to the dumpsite.
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Section-3: Technological Innovations & Smart Systems

3.3. MATERIAL RECOVERY BUSINESS MODEL

suthra Punjalb emlbeds resource-circulation By tethering fee payments and performance
regquirements directly into its outsourcing monitoring to these recovery plans, the model gives
architecture. The programme’s Phase i service providers a financial stake in maximising
implementation map lists the “Establishment of recyclable capture rates, standardises KPIs across
Material Recovery Facility (MRF)” alongside districts, and lays the governance foundation for
engineered landfill sites as the cornerstone of the orovince-wide feedstock aggregation that can
post-collection chain, signalling an intentional shift underpin future composting, refuse-derived fuel and
from mere disposal to value-extraction and secondary-material markets.

closed-loop economics.

Every tehsil-level contract operationalises this intent

through a mandatory, annually updated “Waste

| ,,, Every tehsil-level contract
Recycling and Recovery Plan” that contractors must ti I; this int ¢
submit for Lahore Waste Management Company operatonaliises IS Inten

approval before services begin; non-submission thrOUgh a mdndutory

triggers daily financial penalties and can ultimately
void the contract.

Suthra Punjab
- Waste Recovery Model

®

05

'
offo 56
- Governance
- Performance-
Strategy based-fees

- Resource circulation
Closed-lo focus

- Standard KPIs
- Market readiness

ol
il

Contracts

Infrastructure - Annual recovery
- MRF pluns
- Engineered // - Penailties for

landfills / non-compliance
\_/g//’

-
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Section-4: Public-Private Partnership Model & Governance

Section-4: Public-Private

Partnership Model & Governance

4.1. HYBRID FINANCE AND PROGRESSIVE FEE STRUCTURE

Suthra Punjalb’s outsourcing contracts emibed a
hybrid finance mechanism that blends public
performance-based payments with market-linked
fee revenues to create a self-reinforcing cash-flow
for waste services. On the public side, the Lahore

Parallel to this, contractors must collect sanitation
fees from every household, commercial unit anao
iIndustry at Government-notified rates, deposit 100%
of receipts into an LWMC account, and then raise o
separate invoice for their remuneration .

Waste Management Company (LWMC) reimburses
contractors their core operational cost each month,
but only after digital or KPI-verified service delivery
and subject to fuel- and wage-indexed
escalation/de-escalation clauses, ensuring fiscal
outlays are strictly tied to measured performance .

the Lahore Waste Management

Company (LWMC) reimburses

contractors their core
operational cost each month

Global direct costs of municipal solid waste management in 2050 under the three scenarios (US$2020).

Bl Recycling
417.3 B Landfill
Bl Waste-to-energy
400 } 393.9 mmm Collection
B Dumping
End uncontrolled
disposal, Reduce waste
Increasing costs InCrease generation and
300+ with rising waste gene ection and treatm Increase recycling
—_— R — —_—
) 252.2 254.6
-
O
E
v
N 200
100

2020 baseline

2050 Waste Management as Usual 2050 Waste Under Control 2050 Circular Economy

Annual targets step up from 25% of assessed value
iIn Year 1to 40% in Year 2 and 60% In Year 3; falling
short triggers graduated penalties that withhold
the administrative charge and deduct up to 5% of
the monthly service invoice, with termination if
collections dip below 5%.

Their remuneration follows a progressive fee
structure: In Year 1 the firm earns a flat 10% on the
first 25% of assessed collections, but its marginal
share rises In slabs—15% on the next tranche, 20% on
the next, and 25% on the final tranche—so that
superior collection performance directly boosts
earnings.
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Section-4: Public-Private Partnership Model & Governance

4.2. COMPETITIVE PPP CONTRACTS AND

PERFORMANCE MONITORING

The Suthra Punjab model structures each tehsil-level
solid-waste contract as a fully competitive
public-private partnership (PPP). LWMC first screens
firms through a formal pre-qualification, then invites
only those shortlisted bidders to a single-stage,
two-envelope competition run on the Punjab
government’s e-procurement portal (EPADS) under
Rule 38(2)(a) of the Punjab Procurement Rules 2014
— d process designed to maximise transparency
and price tension.

Digital Monitoring
- KPIs, Al, RFID, App

Competitive Bidding
- EPADS platform

Suthra Punjab
& PPP Contract
Model

For Tehsil Pattoki, for example, LWMC floated o
four-year package valued at PKR 5.02 billion;
bidders must lodge a bid security equal to 1% of
that estimate (= PKR 50.21 million), and the eventual
winner must furnish an unconditional performance

guarantee of a further 1% of the awarded contract
price within fifteen days of acceptance.

Financial Safeguards
- Bid+Performance Security

KPI-Linked
Payments & Penalties

!

>
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Section-4: Public-Private Partnership Model & Governance

Technical and financial envelopes are opened Weekly and monthly service plans, waste-tonnage

seqguentially, with least-cost selection applied only to targets, and response times are all logged

firms that cross a points-based technical threshold, automatically; any deviation triggers

ensuring that price competition never overrides evidence-based penalties embedded In the

mMinimMum service quality standards. contract. Because every metric Is captured and
time-stamped, LWMC can reconcile invoices

Once mobilised, contractors are paid against a suite against actual service delivery, creating a closed

of digitally tracked key performance indicators feedback loop that aligns private-sector incentives

rather than simple resource deployment. A real-time with Suthra Punjab’s zero-visible-waste and

monitoring architecture combines facial/biometric circular-economy goals.

attendance for labour, Al-enabled
fleet-management devices in every vehicle,

RFID-linked weighbridges at disposal sites,

geo-tagged “before-after” photographs of cost selection applled only to

firms that cross a points-based

container clearance, and an integrated

complaint-redress system that pulls data from the technical threshold
Dastak citizen app and LWMC helpline.
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4.3. MULTI-LAYER OVERSIGHT AND TRANSPARENCY

In the Suthra Punjab waste-management Above this, a province-wide Digital Monitoring

programme, multi-layer oversight begins on the System consolidates those feeds Iinto KPI

street and works its way up through corporate dashboards and is cross-checked by village- and

governance. ward-level Work-Satisfaction Committees that
orovide an independent public voice before

At the operational tier, every compactor, loader and iINnvoices are certified.

collection crew Is tracked through a GPS-enableo

Vehicle Tracking & Monitoring System (VTMS) and Contractually, every bidder must sign an Integrity

RFID checkpoints; performance against daily Pact that bans commissions, mandates full fee

deployment plans is verified digitally and any disclosure and empowers the Punjab Procurement

shortfall triggers automatic financial penalties—e.g, Authority to blacklist violators, with all decisions

PKR 10,000 per missing vehicle per day—ensured by published online for public scrutiny. Disputes or

the client’s IT-lbased supervisory team and allegations of non-compliance can be escalated

third-party monitors. to an independent Grievance Redressal

Committee constituted under Rule 67, which must

verified digitCI"y and any rule within 15 days while the procurement process
shortfall triggers continues uninterrupted .
Street-Level “' Digital KPI
Monitoring Dashboards &
GPS, RFID VTMS, Community
Penalties Oversight
Suthra
Punjab
Oversight &
Governance
Integrity Pact Grievance
No commissions, Redressral
Fee disclosure Rule 67,15~
day ruling
Financial transparency Is Together, these Intertwined create a robust, transparent
reinforced by clauses granting controls—real-time digital governance architecture that
LWMC the right to inspect and survelllance, community oversight, underpins Suthra Punjab’s service
audit contractors’ records at any statutory integrity pacts, rapid credibility and investor
time, an obligation the bidders grievance resolution and confidence.
explicitly accept in their bid unrestricted audits
undertakings.
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4.4. DRIVELOCALINDUSTRY INCLUSION AND INNOVATION

Well-designed Inclusive contracts that bring the portfolio can seed new clusters of
waste-management programmes informal sector into the formal recyclate re-processors, biogas
generate powerful spill-overs for value chain spark both social and integrators and circular-packaging
local enterprise. Worldwide, the technological ingenuity: By start-ups—turning what was once
formal waste-and-recycling Mirroring such models, Suthro a public-health liability into a
industry already sustains about 6.9 Punjab’s planned network of five platform for SME growth, women'’s
million jolbs—roughly 85 positions material-recovery facilities, employment and low-carbon

per 100,000 inhabitants—making it compost hubs and a 25 MW industrial Innovation across

one of the fastest-growing waste-to-energy Punjab’s districts.

green-economy workforces.

Aspect Local Industry Inclusion Innovation Triggered

Equipment Engages local fabricators for bins, Promotes design of low-cost, durable,

Manufacturing containers, compactors, and waste vehicles GPS-enabled, or electric machinery

Recycling and Involves SMEs in sorting, shredding, and Encourages circular economy startups

Material Recovery | reprocessing recyclables and clean-tech entrepreneurship

ICT and Includes local IT firms for software, Spurs development of Al-based MRV,

Monitoring dashboards, and tracking systems poredictive maintenance, and IoT

Solutions iIntegration

Training and Partners with local training institutes and Drives creation of modular training tools

Capacity Building | academia for waste worker skilling and certification programs

Organic Waste Empowers micro-enterprises in compost Fosters innovation in bio-fertilizers,

and Composting | production and sale enzymatic treatment, and soil
rejuvenation tech

Upcycling anad Provides raw materials and incentives to Leads to innovative product lines from

Product Design creative industries and artisans waste (e.g. bags from wrappers, tiles
from plastic)

Table 9: Relationship between Waste Management Initiatives & local industry inclusion and innovation
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Section-4: Public-Private Partnership Model & Governance

4.5. GOVERNANCE CAN ACT AS AN EXPORTABLE MODEL

The governance frameworks
behind high-performing systems

proving that well-regulated
capacity can become a revenue

sovereign-lbacked infrastructure
pipeline—now referenced in waste
stream rather than a cost centre.

are increasingly traded across master-plans from Dubai to Kigali.

borders as turnkey solutions. Its policy template has already
inspired new WtE deployments and By coditying Suthra Punjab’s hybrid

Sweden’s national regime—built on | levy structures in the UK, Ireland, fee model, tehsil-level oversight

boards and GIS-enablead
monitoring into clear regulations,

extended producer responsibility,
bans on landfilling combustible

Lithuania and Spain, illustrating the
ease with which regulatory toolkits

waste and weight-lbased travel when paired with bankable the province can market its own

household charges—channels 59% | technology packages. governance playbook to

of refuse Into WtE plants while

landfilling <1%. The resulting
circular-economy infrastructure
earns about US$100 million a year

by importing nearly 800,000 t of
foreign waste at a fee of US$43 t7,

Likewise, Singapore’s National

N

performance dashboards and a

Environment Agency couples
tegrated planning with real-time

neighbouring South-Asian

jurisdictions, turning Punjab’s

success Into an exportable
“zero-visible-waste” franchise.

Material recycling 1,165,150 1,227,310 1,198,780 1,136,910 1,105,360
Recycling of construction material 146,790 172,890 162,310 160,430 138,790
Biological treatment* 718,690 197510 153,282 /29,310 687.940
Fnergy recovery 2.750,430 2,182,720 2,763,640 2,616,450 2,948,260
Landfili 85.290 93.900 81,050 76,390 67,610
Total volume treated 4,866,450 5,034,430 4,959,062 4,719,490 | 4,547,960
kg/person 2019 2020 2021 2022 2023
Material recycling 13 118 15 108 105
Recycling of construction material 14 17 16 15 13
Biological treatment* /0 73 72 69 335
Energy recovery 260 268 204 249 242
Landfill 8 9 3 7 6
Total volume treated 471 485 474 449 43]
Proportion, % 2019 2019 2021 2022 2023
Material recycling 23.9% 24.4% 24.2% 24.1% 24.3%
Recycling of construction material 3.0% 3.4% 3.3% 3.4% 3.1%
Biological treatment* 14.8% 19.0% 19.2% 19.5% 19.1%
Energy recovery 06.5% DO 70 05.7% 05.4% 00.0%
Landfill 1.8% 1.9% 1.6% 1.6% 1.5%
Total volume treated 100.0% 100.0% 100.0% 100.0% 100.0%

Table 10: Treated volumes of household waste in Sweden (2019-2023)
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Section-5: Socio-Economic

& Environmental Impact
°.. HEALTH IMPROVEMENTS AND SANITATION GAINS

Large-scale waste management and sanitation drives have repeatedly demonstrated substantial public health
penefits. Historical and recent programs show dramatic reductions in disease and improvements in community
nealth outcomes, which Suthra Punjalb can likewise anticipate:

United States: During the 20th century USS. life expectancy climbed by about 30 years, with municipal sanitation,
clean water and waste removal credited for roughly 25 of those years; every US$1 spent on sanitation has been
shown to return = US$5.5 in economic benefits through reduced medical costs, higher productivity and fewer
oremature deaths (WHO).

China: Successive “Patriotic Health” and rural-sanitation drives since the 1950s more than doubled national life
expectancy, with hygiene and waste reforms accounting for an estimated /8% of that gain; nationwide clean-up
campaigns brought cholera and other water- and vector-borne diseases under control by removing garbage
piles and human waste that once fueled massive outbreaks.

Europe: The 19th- and 20th-century sanitation revolution—comprehensive sewerage, routine trash collection and
modern waste treatment—virtually eradicated cholera and typhoid by mid-1900s and now protects health
through strict EU limits on open dumping and incinerator emissions; while unsafe water and waste still cause
about 1.4 million deaths globally each year, almost none occur in Europe today, illustrating the profound health

shield provided by robust waste-management systems.

Cause of Death Annual Deaths

(Millions)
Stroke 2.9
Ischaemic heart disease 2.8
Unintentional injuries (e.g., road traffic) 1.7
cancers 1.7
Chronic respiratory diseases 1.4
Diarrhoeal diseases 0.8
Respiratory infections 0.6
Neonatal conditions .3
Malaria 0.2
Intentional injuries (e.g., suicides) 0.2

Table 11: Top causes of environment-related deaths

Mirroring these successes, the Suthra Punjalb drive can
significantly improve public health across Punjalb. By
removing waste piles, expanding waste collection to every
community, and improving sanitation facilities, the province
can anticipate fewer outbreaks of gastro-intestinal and

mosquito-borne diseases, lower child mortality, and healthier
iving conditions.
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Section-5: Socio-Economic & Environmental Impact

0.2.

EQUITY, INCLUSION, AND RURAL SERVICE EXPANSION

A notable iImpact of large-scale
cleanliness drives Is the extension

underserved populations, it Is
useful to see how other

drives collection points to car-free
neighbourhoods and remote

of services and benefits to all jurisdictions have embedded villages. Together they show that
(i) formalising informal workers, (ii)

tailoring service design to sparse

segments of society, iIncluding
marginalized communities, rural

equity, social inclusion and rural
reach into their solid-waste
villages, and poorer systems. The comparison below populations and (jii) ring-fencing
soclal benefits In contracts are

the three levers that most reliably

neighborhoods that historically
acked adequate sanitation.

highlights nine proven
approaches—from Brazil's

Before Suthra Punjab decides how landmark recognition of translate a waste programme

Country &

nest to extend waste services to
Punjab’'s smaller towns and

Equity / inclusion
mechanism

waste-picker cooperatives to
Sweden's ‘recycling bus’ that

Rural-service

Documented
outcomes

INnto wider development gains.

What Suthra Punjab

can borrow

programme

Brazil —
National Solid

Waste pickers are
legally recognised as

expansion tool

Mobile depots and
transfer incentives

Payments to 20,000+
organised pickers

Embed a "co-op
participation clause’

Waste Policy & | “service providers” and CLCO-0ps 5erve ifted average income | in Punjab service
SAo Paulo May sign municipal outer suburbs and | 33% while boosting bids to keep the
‘Catador” collection contracts; satellite towns recycling rates to 12% | informal labour force
CO-0OpPS CO-0OpSs receive IN peri-urban zones on-board rather
capacity-building ana than displaced
equipment grants
Colombia — Recyclers receive direct | City funds tricycle ~ormalised 8,500 Use output-based
Bogotd Decree | tariff payments per fleels so recyclers recyclers; diversion tariff rebates to
596 (2016) kilogram collected, plus | can reach jumped from 9% to 17% | incentivise ruradl
social security and PPE low-density barrios | In five years in outlying | recyclers once
subsidies on the fringe districts Punjab’s

source-segregation
starts

South Africa — National guideline ‘Hub-and-spoke Pilot in Johannesburg | Site small rural
National mandates model lets rural saved the city US$9 m | material-recovery
Waste-Picker Municipalities to pickers bulk and landfill airspace while | facilities (MRFs) along
Integration co-design routes, back-haul adding 3,600 formal Punjab’s existing
Guidelines provide sorting sites materials to urban | jobs agri-logistics
(2020) and include pickers In processors corridors

planning forums
Indonesia - Residents—/0% of them | Low-cost bamboo | Women’'s income rose | Pilot
Village women—open sheds and weekly 22%, waste volumes in | ‘waste-as-savings
“Waste-Bank” “savings” accounts in collection trucks participating villages | schemes through
network recyclables; proceeds connect >11 000 fell 30% Punjab’s existing

fund household needs rural banks to micro-finance SHG

regional buyers networks

Canadao Bear-resistant bins and | Consolidates 20 Expected to cut GHGs | Cluster Punjab's
(Yukon annual “dumipster sparsely populated | /% and slash tehsils around
Territory) — days” protect transfer sites into per-capita O&M costs | upgraded
Territory-wide Indigenous and regional landfills by CA$52 in 14 hamlets | sub-regional
Regional low-income residents with back-haul facilities to hit
Waste Model from wildlife & hauling recycling links economies of scale
(2024) costs

Table 12: Global Waste-Management Inclusion Strategies and Key Takeaways for Suthra Punjab
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5.3. ENVIRONMENTAL BENEFITS AND FLOOD RISK REDUCTION

Managing solid waste well does
more than cut methane — it also
keeps drains, rivers and flood
plains clear so that storm-water
can move, solls can absorb, and
cities stay dry. The cases below
show how cleaning creeks,

Intercepting plastics, or trapping
street litter has delivered a double
dividend: measurable
environmental gains (lower GHGs,
cleaner water, richer biodiversity)
and lower disaster losses from
iInundation. Each entry highlights o

design lever that Suthra Punjab
can graft onto its landfill - gas,
composting and WtE plans to
widen the programme’s
climate-adaptation payoff.

How it cuts
flood risk

Documented
environmental benefit

Country &

Waste-management
action

Take-away for

initiative Suthra Punjab

‘Bayanihan sa
Estero” (Metro

48 t of rubbish from
Maligaya Creek in

coliform counts
recorded by MMDA

‘remove blockages
that impede natural

Indonesia - Floating boom & Removes plastic that | Local task-force notes | Fit low-tech booms
‘Citarum conveyor lifts <1t lowers dissolved plastic mats “cause | above Punjab sluices
Harum?” river day-' of mixed waste | oxygen and delivers major flooding” to keep polythene
booms for recycling or reuse | an estimated downstream during out of storm drains
(Bandung) US$280 million yr-! MOoNsoon peaks before the July—Sept

water-quality benefit cloudbursts

once the river meets

drinking-water class
Philippines - Creek blitz removed Immediate drop In Programme motto: Schedule estuary

clean-outs ahead of
monsoon: link to

Gross Pollutant
Traps (GPT) +
SMART Tunnel,
Kuala Lumpur

iINstalled in storm
drains; SMART
dual-use tunnel
diverts floodwaters

olls and sediment,
ifting river
water-quality
Indices; SMART
avoided US$100 m
flood damage
ACross six events

prevents in-pipe
backflow: tunnel
provides 45-min
early-warning and
bypass releases

Manila) one weekend; 24 ab; plastics diverted flow” — de-clogging composting hulbs so
dump-trucks to recyclers esteros shown to organics do not
deployed avert knee-deep re-enter drains

street floods during
first June storm

Ghana — Registers informal Reduces open Gutters once choked | Formalise Punjab'’s

Accra tricycle collectors; ourning & lowers by roadside dumping | donkey-cart

Resilience Plan creates micro-dump | particulate pollution now flow, cutting collectors; pay by

(“Borla Taxi” points In slums In low-iIncome wards | cholera-linked flood | weight to keep rural

reform) ponds; initiative drains clear

singled out among 27/
resilience actions for
flood prevention
Malaysia — 114 GPT cages GPTs stop plastics, Captured delbris Pair Punjab’s new

WtE ash roads with
GPT baskets at
critical nullahs;
design future
storm-tunnel under
Lahore Ring Road

ore-2007
Indonesia 268 net barriers Downstream River cross-sections | Community-run
(Bali) - installed; 1.7 m kg pedaches record stay unostructed, oarriers plus
‘Sungai waste removed visibly lower litter lowering flash-flood | plastic-to-furniture
Watch” since 2020 loads during 2024 height in seasonal up-cycling can
barriers MOoNSOooN surveys anchor Punjab

village CSR schemes

Table 13: International Waste-Management Actions for Environment and Flood-Risk
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°.4. BEHAVIORAL CHANGE AND CLEANLINESS CULTURE

Behaviour-focused waste
programmes around the world

enforcement, incentives) that
mMade them work and flags which

above 80% and even turning
Informal pickers into

show that laws, nudges and micro-entrepreneurs. The table design elements Suthra Punjab
community rituals can shift

everyday habits fast—cutting litter

Maps ten such initiatives to the
levers (social norms, price signals,

can replicate as it scales from
Lahore’s suburbs to 5,000 rural

45%-65%, driving recycling rates chaks.

Country [

Behavioural-

Key tactics
& incentives

Documented
outcomes

Relevance to

Programme

Japan —
Kamikatsu
/ero-Waste
town

change mechanism

Community pledge +
45-category sorting
centre

BYO recyclables, live
orice tags showing
mnaterial value, peer
mentoring of
newcomers

81% recycling rate in
2020, highest In
Japan

Suthra Punjab

Display real-time
landfill-cost savings
In Punjab’s planned
material-recovery
facilities to normalise
meticulous sorting

South Korea —
RFID

Weight-lbased fee
for food scraps

Smart bins +
household RFID

90% of food waste
diverted; per-capito

Pilot RFID organics
biNs IN dense Lahore

Pay-As-You-T cards; public ed. on scraps down to 33 kg | wards to slash

hrow food portions yr-" methane and fund
compost plants

Singapore - Visible enforcement CCTV hotspot blitzes; | 20 000 litter tickets in | Pair fines with

Keep SG Clean

+ behaviouradl

US$300 on-the-spot

2022 and 18,600 In

sighage and student

| Year of Public | “nudges” fines; public-hygiene | 2023; <2% of public ‘clean

Hygiene social marketing reject tray-return rule | ambassadors” at
bus stands and
bazaars

sweden — Cash-back on every | Reverse-vending > 88% return rate, near | Add PKR-credit

‘Pant’ can [ PET bottle mMachines in shops; EU 90% target e-wallet to Punjab’s

Deposit-Return

Swish e-refunds

proposed
oottle-deposit law to
lift plastic capture

Germany — Producer fees + Colour-coded bins Still top-tier recycling, | Embed
Green Dot soclal obligation to taught Iin integration yet UBA warns 40% consumer-sorting
culture sort courses; €10—€80 bins Mis-sorted, audits and small
fines for mis-sorting spurring new fines in municipal
behaviour drives bylaws to avert
contamination
Bangladesh - Behaviour-Change IEC campaigns on BCC a loan covenant; | Ring-fence 2% of
AlIB ISWM Communications source segregation; funds tied to Suthra Punjab CAPEX
project (BCC) embedded in | capacity grants to segregation for sustained BCC,

SWM loans

municipalities

compliance

tied to carbon-credit
MRV milestones

Table 14: Global Behaviour-Change Strategies for Sustainable Waste Management
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Section-6: Enabling Environment

6.1. LEGALFRAMEWORK

The Suthra Punjab programme anchors its
waste-management ampitions in a procurement
architecture that is both standardised and rigorously
rule-bound.

Fach district-level outsourcing package (Sheikhupura,
Ferozewala, Kasur, Pattoki, Chunian and Nankana
Sahib) is tendered through the Single-Stage,
Two-Envelope procedure, tagged “National
Competitive Bidding” in conformity with the Punjab
Procurement Regulatory Authority Act 2009 and its
2014 Rules—collectively defined in the bidding
documents as the governing “Procurement Laws” .

Transparency safeguards are layered in: bidding is

uploaded on the e-procurement portal (EPADS), a 1%
bid-security is mandatory at sulbmission stage, and
an Integrity Pact (Form T2) must be signed by each

bidder to deter collusion or iInducement, with “corrupt
or fraudulent practices” expressly cross-referenced to
section 2(d) of the PPRA Act and Rule 35's blacklisting
powers . Should the procuring agency amend any
clause, Rule 25(3) obliges it to circulate an addendum

at least three days before closing, preserving the level
playing field.

Section-6: Enabling Environment

Once a contractor is selected, the relationship is
locked Into a contract governed by the General and
Special Conditions of Contract (GCC/SCC). A
performance guarantee—again pegged to PPRA Rule
55—must be lodged within three days of notice of

award , while Rule 55 also guides the
‘lowest-evaluated responsive bid” test that underpins
final award criteria .

The GCC vests jurisdiction In Punjalb’s courts ano
stipulates that the agreement “shall be interpreted in
accordance with the laws applicable in the province
of Punjab (Pakistan),” with English as the operative
language .

Disputes that survive internal grievance redressal
escalate to arbitration under GCC-24, but both parties
are compelled to keep performing during

proceedings, protecting public-service continuity.

Penalty matrices, digital KPIs and force-majeure
clauses are embedded to manage contractor
performance and unforeseen events, while definitions
around “Material Breach” and “Material Adverse Effect”

establish clear triggers for termination or liquidated
damages.
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Section-6: Enabling Environment

SUTHRA PUNJAB -DISTRICT
OUTSOURCING MODEL

LEGAL &
JURISDICTION

)

e

Single-Stage, —— Punjab courts have
Two-Envelope L "lowest-evaluated sale jurisdiction
method responsive bid test
(Rule-55) —— Punjab laws
National gon-en the
Competitive Performance contract

Brodigd guarantee lodged
within 3 days of —— Contract in English

award notice

Governing laws:
PPRA Act 2009 &

Rules 2014 GCC/SCC govern
the relationship

District pakages:
Sheikhupura,
Ferozawala, Kasur,
Patraki, Chunjan,
Nankana Sahib

SERVICE

CONTINUITY Penalty matrix. &
liguidated

damages

Digital KPI
dashboard

—— Parties must Force-majsure

continue provisions

performance
during disputes "Matorial Breach” &

(GCC—241 "Material Adverse
Effect” defined
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Section-6: Enabling Environment

6.2. GOVERNANCE STRUCTURE

Governance of the Suthra Punjalb programme is
anchored in Lahore Waste Management Company’s
corporate hierarchy:.

At the apex, LWMC's Board of Directors—not the
contractor—retains all strategic levers: every
adjustment in fleet size, plant or equipment across
Shargpur, Sheikhupurag, Kasur and allied tehsils can
only proceed “with the prior approval from Board of
Directors-LWMC". The same Board must also endorse
any post-award changes to operational plans,
ensuring that implementation cannot drift from the

mMandate the Board originally sanctioned .

Beneath this layer, LWMC follows Punjalb PPRA rules:
contracts are bid through a single-stage,
two-envelope process, governed by explicit provisions
on performance guarantees, an Integrity Pact, the
right to accept or reject all bids, re-bidding, and a
formal grievance-redress mechanism—all of which
emlbed accountability and anti-corruption checks into
the outsourcing model . These instruments collectively
create a top-down framework that pairs fiduciary
oversight with regulatory discipline.

Day-to-day governance is delivered through an
equally stringent bottom-up architecture. Each tehsil
deploys an IT-enabled Digital Monitoring System that
tracks key-performance indicators for labour
attendance, container clearance, fleet routes and
landfill weighbridge data; the system is operated by
LWMC supervisors and feeds directly into the
contractor’'s payment calculations.

Parallel to this technical layer, LWMC notifies
Village/Ward Committees and a Work-Satisfaction
Stakeholder Committee of local citizens who report
service gaps and can trigger penalty deductions,
mMaking community feedback an integral part of
governance.

A dedicated LWMC dispute-resolution committee
adjudicates any verification disagreements, while
ore-defined penalty matrices—ranging from per-hour

fines for late vehicle deployment to 50% invoice

deductions for systemic non-compliance—enforce
performance in real time.
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SUTHRA PUNJAB
GOVERNANCE

CORPORATE
HIERARCHY

- LWMC Board owns
all strategic levers
(flect, plant,
equipment
changes only by
Board approval)
Post-award
operational
changes dlse need
Board sign-off

COMMUNITY
FEEDBACK

— Village/Ward
Committees &
Stakeholder group

flag gaps

= Citizen reports can
trigger deductions

CO‘WASTE TO VALUE

(LWMC-LED)

PROCUREMENT
OVERSIGHT

= Punjab PPRA rules
govern bidding;
Single-stage,
two-envelope
method

- Integrity Pact,
performance
quarantees, right
to accept/reject
bids & re-bid

= Operated by LWMC
supervisors

DISPUTES
& PENALTIES

- LWMC
dispute-resolution
committee

Penalty matrix:
Hourly fines for
ate vehicies, up to
50% Invoice
deduction
non-compliance




Section-6: Enabling Environment

6.3. ORGANIZATIONAL DESIGN

INn each tehsil, Suthra Punjalb adopts a layered
structure that clearly separates stewardship from
service delivery.

At the apex, the Lahore Waste Management Company
(LWMC) enters a performance-based contract that
obliges the private operator to furnish “all supervision,
labour, materials, plant and eguipment” while leaving
fixed assets in public ownership and subjecting the
contractor to a 5% performance guarantee and
iquidated-damage regime .

Oversight is then diffused through an IT-enabled
Digital Monitoring System that feeds daily
key-performance-indicator (KPI) data—attendance,
fleet readiness, transfer-station throughput—to LWMC
fleld inspectors and third-party verifiers, with
automatic deductions such as PKR 100,000 per day for
a non-operational transfer station.

Crucially, every tehsil must also constitute o
Work-Satisfaction Stakeholder Committee drawn from
village or ward representatives; this citizen layer
reports on service quality and can be linked to
payment decisions without overruling management
judgment .

§l s =
I;"‘.':":" - -

Ny "B =

SAARARRY

li'. '

The result is a three-tier governance design—public
owner, private executor, and community monitor—tied
together by real-time datag, financial carrots, and
penalties.

Beneath this governance shell lies a standardizeo
human-resource architecture that ensures
operational discipline. Each contractor must deploy
one sanitary supervisor for every 25 workers and
establish a dedicated field office in the tehsil, with
administrative overhead capped at 2% of operating
cost.

Personnel policies are codified: staff receive bi-annual
medical check-ups, annual uniforms and safety shoes,
and are protected by explicit clauses on weekly and
annual leave, freedom from unfair treatment, and the
right to reassignment only for efficiency gains.

Attendance thresholds (2 90% for supervisory staff and
75%—-90% for workers) are enforced through the digitall
system, triggering fines of PKR 5,000 per albsentee and
up to 10% invoice deductions If albsenteeism exceeds
set limits.
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Human Resources

— One sanitary supervisor per
25 workers

= Fleld office In each tehsill

- Admin overhead £2% OPEX

Governance Lavers S -
4 Digital Oversight
- Public Owner-LWMC holds

five drraaata - [T-enabled system capures

S U TH RA live KPI feeds
— Private Executor
-Performance-based PU N J AB — Attendance
contract
TEHSIL — Fleet readiness
— 5% performance guarantee &

liguidated damages STRUCTU RE — Throughput

— Community Monitor -Work = Data to LWMC inspectorts o

Satisfaction Stakeholder third-party checks
Committee (citizens)

KPl & Penalties

— One sanitary supervisor per
25 workers

= Field office in each tehsi|

- Admin overfrread $2% OPEX
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6.4. OPERATIONAL MANAGEMENT

Operational management in the Suthra Punjab
programme Is anchored In a tiered, pre-approved
planning cycle that obliges each outsourced
contractor to submit detailed, activity-specific
“Operational Plans” before the first tonne of waste is

lifted.

The plans cover every service stream—from
door-to-door and container-pased collection to
mechanical sweeping, de-silting, bulk-waste
clearance and dumpsite operations—and cannot be
altered without LWMC and Board consent.

To translate strategy into day-to-day discipline, the
contractor must table rolling schedules at four
cadence levels: weekly plans for container washing,
emergency-response gangs and equipment repair;
monthly GIS-based union-council models that map
labour, fleet and route optimisation; biannual PPE
distribution and HSE training regimes; and annual
execution, recycling and event-clean-up blueprints for
Ramadan, Eid, monsoon and other peak-load periods.

Execution is policed through an IT-enabled monitoring
architecture that blends vehicle-tracking (VTMS/RFID),
digital weighing bridges and a real-time KP!
dashboard tied directly to contractor remuneration.

Daily system alerts flag shortfalls such as late vehicle
deployment, sub-par container counts or
non-compliant landfill practices, triggering automatic
deductions that range from PKR 1,000 per
loader-rickshaw hour to PKR 100,000 per day for
overdue operational plans.

LWMC supplements technology with human oversight
through field inspectors and grassroots
“Work-Satisfaction Stakeholder Committees” whose
public feedback can influence payment certificates,
while an internal dispute-resolution panel arbitrates
any data conflicts.

Workforce governance is equally codified: one sanitary
supervisor must oversee every 25 workers, contractor
offices are mandatory in each tehsil, and uniforms, PPE
and time-bound fleet maintenance are audited within
the same digital ecosystem.

The combined effect is a closed-loop, evidence-driven
operating model that links planning, resource
deployment, community accountability and financial
Incentives—turning operational management itself
into a measurable service-level commodity.
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Activity-specific plans
for every service
stream

No change without
LWMC & board
approval

VTMS/RFID vehicle
tracking

Digital weighbridges

Real-time

Auto Peductions

. PKR 1,000-10,000 (late
Suthra Punjqb vehicles, plan delays,

-Operatlonal Penalty & | container gaps)
Management ' landfill lapses)
Cycle

LWMC field inspectors
Stakeholder
Committees
decisions feed
payment

Internal dispute panel

LWMC field inspectors

Stakeholder
Committees

Internal dispute panel
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6.5. FINANCIAL MANAGEMENT, OVERSIGHT AND REPORTING

suthra Punjab’s financial architecture combines Oversight on the revenue side Is equally rigorous.
stringent risk-mitigation with performance-linked Contractors must deposit 100% of all sanitation fees
cash-flow discipline. Each outsourcing contract iInto an LWMC-designated account and attach
starts with a 1% bid security and permits a 10% deposit slips, reconciliation statements and pictorial
mMobllization advance, released only against an evidence of bill delivery or follow-up action with
equivalent bank guarantee and recovered every monthly dossier, giving the client full audit
through twelve monthly installments, ensuring trails
liquidity without exposing public funds to
early-stage default. A cloud-based digital billing platform logs every
customer, iIssues bills and streams real-time
Thereafter, contractors submit two monthly recovery data to LWMC and district administrations,
Invoices—one for operational KPIs such as who can invoke Local Government Act powers to
door-to-door collection, haulage and disposal, enforce arrears; failure to meet escalating collection
and a separate one for allowable administrative targets (25% in year 1rising to 65% by year 4) triggers
charges—but payment is authorised only after graduated penalties, while exceeding them unlocks
LWMC's digital performance-evaluation tiered administrative-charge incentives, all
dashboard (or its interim manual hierarchy) transparent on the same dashboard .
verifies compliance; any unverified line item Is
withheld until dispute resolution, while verified This closed-loop of mandatory deposits, live
amounts are transferred within 30 days in PKR, dashboards, and documentary evidence links every
with automatic price escalation/de-escalation rupee of public spending and private revenue to
governed by GCC 13. verifiable service outputs, giving Suthra Punjab
continuous, data-driven financial management and
reporting.

il M.‘j[]
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Digital Monitoring KPI S_coring & 4
Architecture Public Accountability

- Geo-tagged before/after = Tracks deviations in real
images time

Biometric attendance = Granularindicators
(tonnage container

Al fleet telemetry clearance, fleet

RFID weigh-bridge data compilance, response
time

Crowdsourced complaints

Suthra Punjab
-Operational

Management
Cycle

Financial Guarantees
& Liquidated Damages

= Contract variation - 1% performance
guarantee (4 yr value)

Escalation & Remedies

Equitable cost

adjustments - Valid:3 mths

N post-completion
Termination for default

= Day-to-day liquidated

Re-procurement at damages: 0.07%/day
contractors cost

- Capped at 10% of
contract price
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6.6. PERFORMANCE MANAGEMENT

Performance management under the Suthra Punjab
outsourcing model Is anchored In a real-time,
evidence-based monitoring architecture that spans
every contracted tehsil. IWMC has mandated an
IT-enabled Digital Monitoring System that collates
geo-tagged “before-and-after” images, biometric
attendance, Al-driven fleet telemetry, RFID-verified
weigh-bridge data and crowdsourced complaints

INnto a single KPI dashboard accessible to both client

and contractor.

Operators must upload daily operational plans anad
are scored against granular indicators such as
waste-tonnage evacuated, container-clearance

rates, fleet deployment compliance and response
times. Public accountabillity Is built in: vilage- and
ward-level stakeholder committees validate service
quality, and the dashboard’s outputs feed directly

Into the monthly payment algorithm, creating an
automatic link between performance scores and
revenue.

A similar digital penalty-management platform in
Safdarabad tracks deviations and issues instant
deductions, ensuring that contractors learn of
breaches—and can self-correct—well before
INnvoices are processed.

Complementing this live monitoring Is a stringent
iIncentive-and-enforcement regime emlbedded In
every contract. Successful bidders post a
performance guarantee equal to 1% of the four-year
contract value, valid for three months beyond project
completion, giving LWMC a ready recourse for
systemic under-delivery. Day-to-day slippages
trigger tiered financial deterrents: delays or
unperformed services attract liquidated damages of

0.07% of the contract price per day—capped at
10%—calculated automatically from the KPI
dashboard and deducted from the next invoice.

Where performance remains deficient despite
early-warning notices, LWMC can escalate to
contract variation, equitable cost adjustments, or
termination for default, and may re-procure services

at the contractor’'s expense.
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Section-7: Climate Finance

& Future Directions

TRANSFORMING PUNJAB'S MUNICIPALSOLID
WASTE INTO A CLIMATE-POSITIVE RESOURCE

Punjalb generates approximately 57,000
tonnes of municipal solid waste daily, with
only about 10% currently recovered, leading to
significant air, water, and solil pollution. In
comparison, Pakistan as a whole produces
nearly 50 million tonnes of solid waste
annually (growing about 2.4% per year), and
Its largest city Karachi alone generates
roughly 16,500 tonnes of waste each day.

Globally, municipal solid waste generation
reached approximately 2.1 billion tonnes in
2023 and Is projected to rise to 3.8 billion
tonnes by 2050, placing immense pressure on
waste infrastructure. The Suthra Punjab
programme redefines this challenge by
converting waste liabilities into valuable
environmental and economic assets. Organic
waste fractions, which currently decompose
anaerobically releasing potent methane, will
pbe processed into high-quality compost
valued at approximately Rs 8,000 per tonne.

Concurrently, landfill gas capture
technologies will harness methane emissions
to generate distributed electricity capable of
powering over 50,000 households. Other
regions face similar waste crises; for example,
India’s urban areas discard about 42 million
tonnes of solid waste per year and struggle
with low recycling and collection rates,
underscoring the need for systemic solutions
ike Suthra Punjab on a global scale. Each

tonne of avoided CO,-equivalent emissions
will be monetized through internationally
recognized carbon credits, creating o
sustainable financing mechanism for ongoing
decarbonization.
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The following table distils global best practice, showing that waste-sector climate gains hinge on three levers:
Germany’'s world-leading 69% municipal-waste recycling rate, Sweden’s waste-to-energy district-heating

network that channels tens of terawatt-hours of low-carbon heat, and the United States’ 542 active

andfill-gas-to-energy projects that neutralise a major methane source. Together these benchmarks
demonstrate the scale of emissions cuts Punjab can replicate by coupling high diversion with energy recovery

and methane capture.

Recent MSW Recycling / Incineration/ | Methane- Motabie Cllmat
Generation [ Composting WLE Capacity Control P o.s eo |tmc| ©
Treatment Capacity Rate & Share Scheme ositive Dutcome
sweden 399 kg cap-yr-! 40% 59% to WHE,; Landfill <1% District-heat
MSW (2022) delivers 19.5 ng offsets
TWh yr-" heat & cut~2t
power CO,-e yr-
Germany 51 Mt yr-' MSW (2022) | 69% 30% to WLE; | Landfill <1% Material
068 MW recovery
Installed saves ~30 t
CO,-e yr-
Denmark 788 kg cap~"yr- 50% (2022) Incineration District-heat 78% oOf
MSW (2021) >45%; ng network district heat
landfilling 0.9% absorbs from
(2020) waste heat renewables/
waste
Japan 38.97 t MSW (FY 19.5% recycling | 1004 Landfill 0.8% Thermal
2023) incinerators, of MSW recovery >2.2
174,598 t day-" GW, offsets
40.9% with gria
power emissions
generation
Singapore Peak 8,741 t day-! 52% (2023) Four WtE Incineration Extends
disposed (2021 plants; shrinks waste scarce
30% recycling TuasOne alone volume 90% landfill life to
(urban 3,600 t day-' & 2035+
average) 120 MW
China 1,010 WtE plants (Oct 34% recycling Rapidly National WA1E offsets
2024)—=Y of global expanding WHE,; methane-ca >0 GW e of
total Hainan 100% pture pilot coal-power
WLE coverage cities demana
United 292 t MSW yr-' (2023 65 mass-burn 542 Captures
States est.) WLE plants (= operational methane
2.5 GW) LFG-to-energ| equal to >13
projects M homes'’
Sep 2024) annual
energy use

yr'= per year
TWH=Terawatt-hour

MSW= municipal sold waste
t”'= tons per year
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MEETING GLOBAL CLIMATE FINANCE CRITERIA

WITH SCALABLE IMPACT

suthra Punjalb represents
Pakistan’s largest waste-sector
climate intervention, directly
benefiting over 120 million people
and fulfilling the Green Climate
Fund’'s paradigm-shift criterion by
Implementing province-wide
systemic change. The project
prioritizes methane abatement,
addressing a greenhouse gas
with 25 times the global warming
potential of CO,, (although over o

20-year horizon methane has
about 86 times the warming
potential of CO,, making its rapid
reduction a high-impact climate
strategy).

This approach advances
Pakistan’s Nationally Determinead
Contributions (NDCs), promotes o
circular economy, and enhances
urban resilience by reducing

drainage blockages that
exacerbate flooding. However,
methane mitigation has
nistorically received only around
1% of tracked global climate
finance, highlighting the need for
high-impact interventions like

Suthra Punjalb to attract greater
Investment. Over 150 countries
nave now joined the Globa

Methane Pledge, aiming to cut
methane emissions 30% by 2030
— with waste management

identified as a priority sector.

The waste sector contributes
roughly 20% of human-caused
mMethane emissions so tackling
landfill and waste methane
through Suthra Punjab directly
supports these international
climate goals and financial
priorities. Notably, experts

estimate that improved waste
mMmanagement can cut global
methane emissions by about 30
million tonnes per year by 2030-
a reduction greater than the
annuadl emissions from all U.S.
residential energy use -
highlighting the colossal
Mitigation potential of initiatives
ke Suthra Punjab.

ROBUST PROJECT PIPELINE AND RISK MITIGATION FOR
CLIMATE FUND INVESTMENT

The initiative is supported by a solid pipeline of projects valued at US$60 million, including:

- US$20 million landfill gas capture facility projected to generate 500,000 carbon credits annually.
» US$30 million in public-private partnerships for waste-to-energy (WtE) plants delivering 25 MW to the grid.
+ US$10 million for establishing five material recovery facilities (MRFs) to stimulate local recycling markets.

Risk Is mitigated through the
Punjab Government's 90-day
Implementation mandate,
real-time geo-tagged sensor
monitoring, and Spectreco’s ESG
dashboards, ensuring
transparency and accountabllity
alighed with GCF, GEF, and
Climate Fund investment
standards. Globally, financing for
waste methane reduction is
beginning to scale but remains
iInsufficient

only about USD 4 billion was

iInvested In solid waste methane
abatement in 2022, far below the
US$12 billion required annually to

achieve needed emission cuts.
The global waste-to-energy
Industry Is also expanding, with
an estimated market value of
US$40 billion by 2023 reflecting
strong Investor interest In turning
waste into power.

These trends underscore the
importance of climate fund
iInvestments in pipelines like
suthra Punjab’s, which offer
ready-to-implement projects for
Nigh-impact methane reduction
and energy recovery.
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SUSTAINABLE REVENUE STREAMS THROUGH

CARBON CREDITS AND ENERGY SALES

At current market prices of
US$8-12 per tonne
CO,-equivalent, Lakhodair's
methane flaring phase yields
about US$1.8 million annually,
while the combined WtE and
carbon credit sales can generate
approximately US$3.2 million per

year under power purchase
agreements.

Such revenue models have
precedent: many landfill gas
projects worldwide funded under

g' .

[ ——
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FROM
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Jun-21
O 22
Feb-23

the UN Clean Development
Mechanism generated significant
carbon credit income. One
example is a 23 MW
waste-to-energy plant in Delhi,
Indig, which processes ~2,000
tonnes of waste per day and sold
Its emissions reductions as
carbon credits under the CDM.

Notably, this allowed the plant to

offer electricity at around 22.8 per
kWh — well below market rate —

by leveraging carbon finance,
illustrating how climate funding
can improve project viability and
affordability for communities.
Continuous Measurement,
Reporting, and Verification (MRV)
using live sensors ensures
compliance with international
standards, unlocking
performance-based climate

finance and export-grade carbon
credits.
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Below Is a cross-section of real-world programmes that already turn greenhouse-gas abatement into cashflow
by pairing carbon credits with electricity, heat or fuel sales. The figures show that — whether the revenue is €12

million from a single landfill-gas auction in Brazil or €18.5 billion in nationwide EU-ETS
combination of credits and energy offtake can reliably service project debt and eve

Flagship project

Carbon-credit

Energy-sale

proceeds in Germany — the
N fund social programmes.

What makes

[ policy revenue stream revenue stream it bankable?

Brazil Bandeirantes First public auction Captures methane to CER cash plus feed-in
LandfilFGas-to-En | sold 800,000 CERs at generate =175 GWh yr-' ‘evenue finance
ergy, Sao Paulo €16.20 t-, raising €12 for the grid (223 MW neighbourhood

M for the city and its urban-renewadll
orivate partner projects.

United Dairy RNG LCFS credits worth up Aemetis’ 12 digesters will | Stacked LCFS + RIN +

States digesters under to US$80 MMBtuU- sell 550,000 MMBtu yr-! gas-sales income

(CA) LCFS & RINs when prices touch RNG, grossing *US$13 m covers opex and debt

US$200 t-' CO,€; yr='lbefore credits within 6-8 years
orogramme expected

to generate US$68 bn

for businesses

2026-35

Ssweden National NO dedicated offsets, Incineration recovers Long-term
waste-to-energy out EU-ETS coverage 19.5 TWh yr-' (heat + district-heating PPAs
(35 plants) iIncentivises fossil power) and underpins lock in demand and

diversion €1.7 bn sector turnover anchor municipal
(2020) bonds.

Germany | EU Emissions Federal auction 1,068 MW of WtE Stable, rising CO, floor
Trading System recelpts hit €18.5 bn in capacity feeds orice plus energy-sale
auctions 2024, proceeds electricity and steam nedge reduces

channelled into under guaranteed ‘evenue volatility.
Climate & market premiums
Transformation Fund (revenues

oroject-specific)

China CCER voluntary Relaunched CCER Biomass & WEE plants Dual income stream

market + WEE FIT credits peaked at earn benchmark ¥0./5 de-risks the >9 GW WIE
¥107 t (*US$14.8) in kWh feed-in tariff pipeline being rolled
QI1-2024 out
province-by-province.

Australia LandfilFgas & ACCU spot prices Typical landfill-gas Safeguard-complianc
FOGO compost climbed to A$42.50 t- electricity LCOE =A$75 e demand
ACCU projects (Nov 2024); a regionall MWh", competitive with guarantees ACCU

FOGO scheme earns diesel and exported to offtake while grid
A$1.6 m from 31343 NEM sales monetise
ACCUs methane.

South Renewable REC prices ranged Independent Obligated utilities

Koread Portfolio Standard W49 k—84 k REC-! generators lock guarantee REC
+ REC spot market (US$6.8-11) in 2024, long-term PPAs or pool demand, while PPAS

down from W10 k prices; RECs add ~W80 k | securitise project
highs in 2018 MWh-"margin over cashflows.
wholesale
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REPLICABLE CARBON CREDIT FRAMEWORK DRIVING
CIRCULAR ECONOMY

Punjab’s Suthra Punjab programme can unlock durable, foreign-currency revenue If it aligns its landfill-gas
capture, anaerobic-digestion and waste-to-energy assets with the right crediting systems. The table below
compares the most relevant compliance and voluntary frameworks through a Punjab lens—showing 2024 price

signals, the ease (or difficulty) of registering solid-waste projects, and concrete next steps the programme can
start iImmediately to secure first-year cashflow.
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Immediate
action items

Waste-sector
eligibility & MRV burden

Framework Typical

2024 price

Strategic relevance
for Suthra Punjab

(market type)

EU ETS €64.7 [ t COe avgl Municipal-waste Direct credit sales Track Brussels’ 2026
(compliance, auction price INncinerators move Into Impossible, but future decision; design
ELI=27 monitor-only phase in inclusion means Punjab | Punjab’s WIE plants

2024, Commission will WtE output could attract | with EU MRV

decide by 2026 whether EU buyers seeking protocols from day

full allowance surrender is | negative-emission one

required offsets once linking rules

allow

China CEA + ¥08 /[t (,US$134) | CCER accepts Near-term buyer pool Seek Host-Country
CCER avg CEA; CCER landfill-gas, anaerobic for CER-style credlts; Approval, register a

relaunch cleared

(compliance
¥107 / tin Q1-2024

digestion and WHE;
+ voluntary)

porovincial DRCs audit MRV

PUNjab can presell
tonnes to Chinese
utilities hedging
power-sector caps

CCER methodology,
sign forward
purchase
agreement with
Chinese power SOE

US$48.4 [ t weekly
averdge Jun 2025

Secure EPA RFS
registration + LCFS
pathway code;
partner with U.S.

California
LS
(transport-fu
el standard)

RNG from food scraps &
landfill gas fully
creditable; detailed
quarterly fuel-pathway

Suthra Punjab’s planned
biogas upgrading units
could export RNG
certificates into LCFS via

reporting book-and-claim, offtaker for CI
commanding premium | analysis
orices
Australio US$23-US$27 [ t Closed 2025 landfill-gas Template for Punjab’s Mirror ACCU
ACCLU spot Nov 2024 method still credits MRV: robust flare monitoring
(compliance existing projects, metering + third-party hardware; design
& voluntary) replacement “landfill-gas | audits; potential project

generation” method
credits power-producing
flares

secondary market sale
to Aussie “Safeguard”
emitters

documentation to
ACCU standard to
cut validation costs

Verra VCS Renewable-energ| Multiple waste Cheapest, quickest Fast-track a

(voluntary) y VCUs < US$1/ t; mMethodologies route to first-year grouped VCS
cook-stove & (landfill-gas, composting, | revenue; but price project;
nature-based = WILE); third-party slump means Punjab pre-arrange

US$6-25 / t Validation/Verification Must stack VCUs with corporate offtake
Bodies (VVBs) energy-sales income with SDG co-benefit
narrative
ICVCM CCP Premium of Credits must meet 10 Up-labelling Punjalb’s Align MRV with CCP
Label US$3-US$5 / t Core Cdrioon Prineciples; future VCUs could Assessment

(meto-stand
ard)

forecast once
label launches
2025

renewable-energy VCUS
currently not eligible for
label

restore price > US$6 / t;
nelpful for blue-chip
ouyers

Framework; budget

for extro

permanence &
disclosure
requirements

UN Article 6.4 Registry launches | Any mitigation activity Pakistan can channel Coordinate with
Mechanism 2025; price to qualifies; credits need credits directly to MoCCEC to earmark
(compliance, mirror EU ETS host-country Paris-aligned buyers Suthra tonnes for
global) (analysts model | “corresponding (e.g, Switzerland, Article 6.4; draft
US$20-US$40/t) | adjustment” Singapore) for baseline &
hard-to-abate sectors monitoring plan
NOowW
Global Prices negotiated | Methodologies for Punjab WtE electricity Hire
Carbon OTC,; CORSIA mManure-and-waste can tag GCC + CORSIA GCC-accredited
Councill demand lifts energy; CORSIA eligibility label to reach airline VVB; design project
GCC) new-build WtE boosts aviation demand buyers to meet Article 6.2
voluntary, credits to = label for premium
CORSIA-
eligible)
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GLOBAL BENEFITS AND SELF-SUSTAINABILITY
FROM THE GLOBAL SOUTH

Suthra Punjab exemplifies how Global South regions Ching, for example, has rapidly scaled up
can generate global environmental benefits by waste-to-energy infrastructure — over 1,010 WtE plants
Mitigating potent greenhouse gases and fostering were operating in China by late 2024, representing
circular economies that reduce pollution and enhance roughly half of the world’'s WtE facilities — drastically
r‘esilience. The project’s scalable model offers a reducing the volume of waste being sent to landfills.
olueprint for other developing regions to transform
waste management challenges into climate finance On the other end of the spectrum, Sweden has
opportunities, contributing to global emission reduction achieved near-zero landfill waste, sending less than
targets. Furthermore, the programme will deliver social 1% of household trash to landfills by recycling 47% and
dividends: by formalizing and modernizing waste converting 52% to energy, which supplies heat to
Mmanagement, it Is poised to create thousands of green over one million homes. Likewise, Africa has begun to
jobs and improve public health. adopt this model: Ethiopia’s Reppie waste-to-energy
blant (launched in 2018 as the continent’s first)
Lessons from international projects show that processes about 1,400 tonnes of waste per day —
iIntegrating informal waste pickers into formal iIncinerating ~80% of Addis Ababa’s garbage — and
operations can enhance livelihoods and safety while provides roughly 30% of the city’'s households with
keeping cities cleaner. electricity.

These international cases highlight the attainable outcomes of a circular waste economy when innovative policies
and investments are In place. In step with these efforts, the European Union has set a goal to landfill no more than

10% of municipal waste by 2035, signaling a worldwide policy shift toward maximum waste recovery.

Self-sustainabllity Is achieved by:

a) Monetizing carbon credits to fund ongoing operations and infrastructure upgrades.

(

(b) Generating renewable energy revenues through waste-to-energy plants.

(c) Stimulating local economies via material recovery and compost markets.

(d) Embedding digital governance and MRV systems to ensure transparency and attract continuous climate
finance.

(e) Engaging public-private partnerships to leverage investment and operational expertise.

Moreover, emerging economies are recognizing the value of such models. India’s government estimates @
waste-to-energy potential of around 5 GW nationally — almost 30 times the current ~168 MW installed capacity -
with 11 plants operational and 10 more under construction as of 2023. This indicates massive scope for replication of
Suthra Punjab’s approach across other populous countries once supportive policies and investments are in place.
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A PARADIGM-SHIFTING INVESTMENT OPPORTUNITY

Suthra Punjalb combines Global climate policy Is This shifting landscape positions
unprecedented scale, iIncreasingly prioritizing methane Suthra Punjab as a prime
mMeasurable climate impact, and Mmitigation as one of the fastest candidate for international
iInnovative governance to deliver ways to slow warming, ano support, exempliftying how

a compelling investment case for recent international climate finance can be leveraged
Multilateral climate funds and commitments reflect this for sustainable urban

orivate financiers. By turning momentum — for example, at development in the Global South.
waste Into a renewable energy ate-2024 climate negotiations, This Initiative sets a replicable
and carbon credit asset, the countries announced o standard for Global South
poroject not only neutralizes @ dedicated initiative for methane countries to harness climate
Mayjor pollution source but also from waste with nearly USD$500 finance for sustainable urban
Institutionalizes a circular million in new grant funding development and global climate
economy that will yield cleaner (though still far below the US$40 mitigation.

air, green jobs, and export-quality billion needed annually).

carbon credits for decades.

> ¢ 25 suthra.punjab.gov.pk/wmc-dashboard/
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Section 8: Lakhodair Landfill: A Case Study under the Suthra Punjab Program

Punjab Program

The Lakhodair sanitary landfill on the northern
fringe of Lahore is Pakistan’s first engineered
disposal site and the keystone of the province-wide
Suthra Punjab programme, which pledges zero
visible waste In ninety days and a shift to modern
sanitation systems. Commissioned in April 2016 to

replace the notorious Mehmood Booti dumpsite,
the complex was developed by the Lahore Waste
Management Company (LWMC) with Turkish and

local engineering support and now anchors every
city-wide clean-up drive.

Designed jointly by NESPAK, Istanbul Metropolitan
Municipality’s ISTAC, and Turkish consultancy CEVKA,
each cell is underlain by a two-millimetre HDPE
geomembrane, a compacted clay sub-base and
an array of perforated drains, with riser pipes every
30 m to collect leachate and passive gas. A 2017/
audit found heavy-metal loads in raw leachate
within provincial standards, proving the liner system
effective. Six trapezoidal cells of about 1.4 million Mm?
each were planned; the first two cost PKR 1 billion
and entered service iImmediately, while daily
compaction in 300 mm lifts and evening soil cover
suppress odour, vectors and fires.

Rapid urban growth soon tested design
assumptions. Lakhodair was built for 2,000-2,500 t
d-' and a 20-year life, yet inflows hit 4,700 t in 2019
and exceeded 5,800 t by 2023, concentrating nearly
12 million t of refuse in eight years with perhaps
three years of capacity left. Oversaturation forced
LWMC to stack waste to 26 m instead of the
planned 15 m, complicating slope stability and gas
control. A planned 1 000 t d-' compost-and-MRF line

that could have diverted organics and recyclables
was idled in 2024 after the Ravi Urban Development
Authority (RUDA) proposed turning the area into ©
public park, a decision now under review.

Section 8: Lakhodair Landfill:
A Case Study under the Suthra

Environmental safeguards on soil and water
succeeded, but greenhouse-gas control lagged. In
September 2021 Bloomberg, using Copernicus

sentinel-5P datag, reported a 6 August 2021
methane plume of 126 t h-'"=among the world’s
argest landfill events—originating at Lakhodair.

Peer-reviewed TROPOMI analysis ranked the site
within a cluster responsible for 10% of global landfill
methane super-emitters that year, while provincial
scientists estimate cumulative releases exceed
360,000 t CH,. The plume not only signalled a
climate burden but also heightened fire and
asphyxiation risks for scavengers.

The crisis triggered a climate-finance response. In
February 2025 the UNEP-hosted SPARGC
orogramme and the Global Green Growth Institute
chose Lakhodair as Pakistan’s first Article 6
carbon-market pilot. A Rs 7 billion contract will arill
160 extraction wells, add blowers, flare stacks and ©
3-MW genset, funding future waste upgrades. At o
carbon price of USD 12 t-!, credits could net Punjab
more than USD 18 million in the first period, while
captured gas will fuel city buses or feed the Sui

network—turning pollution into revenue.
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Section 8: Lakhodair Landfill: A Case Study under the Suthra Punjab Program

Operations have evolved In tandem. From 2012-20
the Turkish firms Albayrak and OzPak managed
collection and haulage, raising service coverage to
84%. When those contracts ended LWMC shifted to
a hybrid system: 194 union councils now bid
quarterly for neighbourhood lifting, while transfer

stations under Suthra Punjab funnel waste to the
landfill. A province-wide Vehicle Tracking &
Monitoring System streams GPS and RFID data; any
missed trip triggers PKR 10,000-50,000 penalties,
tightening accountability. Digital dashboards, smart
weighing and index-linked payments have
professionalised the chain, even as LWMC
supplements capacity with short-term contractors
during Eid or flood emergencies.

Community engagement matured alongside
technology. Village residents use the Suthra Punjab
app to log odour or traffic complaints, which must
be resolved within 72 hours through lime spraying,
extra cover or rerouted trucks. More than 280 locals
earn daily wages as dozer drivers, weigh-bridge
clerks or groundskeepers, binding livelihoods to
orderly management. Councillors also praised the
Rs 3.37 billion project capping Mehmood Booti into
a 42-acre solar park and urban forest, urging
similar rehabilitation once Lakhodair closes.

Strategically the landfill underpins every Suthra
Punjab pillar. During Eid-ul-Adha 2025, for example,

It accepted 27,000 t of animal waste in a single
weekend, enabling Lahore to meet its “clean streets
at sunrise” pledge. The forthcoming gas-to-energy
system will shave about 5% off Pakistan’s
conditional NDC and fuel 200 municipal CNG trucks,
knitting sanitation into the province’s climate and

transport agendas while demonstrating that trash
can bankroll its own disposal.

Measured outcomes are tangible. Open-dump
complaints in Lahore fell from 4,600 in 2015 to under
1400 by 2024, groundwater contamination

grievances dropped 42%; and health maps show
dengue incidence stabllising near former dumps.
Engineers trained through the ISTAC exchange now
advise Faisalabad and Multan on cell design ano
leachate control, extending Lakhodair’'s knowledge
dividend across Punjab.

Challenges still temper success. Capacity
mis-forecasts forced vertical expansion; methane
capture came late; RUDA-LWMC turf disputes
paused the compost line; and LWMC's 2024 fuel
and salary lapses revealed the fragility of municipal
fee finance. These stresses prompted reforms: new
landfill PPP tenders bundle MRF and gas control
from day one, Suthra Punjab’s finance cell is
structuring gate-fee guarantees, and an
Inter-agency decree now aligns land-use planning
with waste-facility lifecycles.

Key lessons learnt: Sanitary landfills are sustainable
only within an integrated hierarchy that prioritises
reduction, segregation and recovery. Gas-capture
and leachate systems must operate during active
filling, not post-closure. Climate finance can
convert llabllities into assets when public bodies
share risk and revenue with specialised partners.
Transparent digital oversight builds trust, and
community co-benefits—jobs, parks, renewable
energy—anchor a social licence. Finally, embedded
policy such as Punjab’s Solid Waste Management
Rules 2025, which mandate source segregation
and landfill gas controls, must lock these insights
iInto law so they outlast political cycles.
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Section 8: Lakhodair Landfill: A Case Study under the Suthra Punjab Program

As Lakhodair approaches saturation, disposal will migrate to a new engineered site near Babu Sabu by 2027, while
the old cells are capped with clay, seeded with grass, ringed by a 10-MW solar array and dotted with flare
monuments that double as educational exhibits. Its trajectory—from pioneering infrastructure to climate-finance
flagship and, soon, renewable-energy park—captures Punjab’s broader shift from colonial “collect & dump” to a

circular, low-carbon waste economy,

proving that a landfill can end as a landscape of power and possibility.
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Section-Final Thoughts

Final Thoughts:

The Suthra Punjab program stands as a
landmark initiative aimed at transforming the
province's sanitation landscape through an
iIntegrated and pragmatic approach. By
addressing the municipal solid waste challenge
at a scale unmatched in Pakistan with a daily
throughput exceeding 57,000 tons, the program
envisions a zero-visible-waste Punjab that is
cleaner, healthier, and more resilient to climate
Impacts.

This bold effort integrates technological
iINnnovation such as Al-enabled fleet
management, real-time biometrics, RFID
tracking, and landfill gas capture with robust
public-private partnerships. The program not
only redefines waste as a resource but also
creates over 100,000 green jobs, nurtures local
Industries, and formalizes informal waste
Dickers, driving socio-economic uplift.
Financially, the program’s hybrid funding
mModel—incorporating provincial grants,
progressive user tariffs, and internationally

recognized carbon credit revenues—ensures
long-term fiscal sustainability while delivering
service reliability and accountability to citizens.
Moreover, the Suthra Punjab program aligns
closely with global climate goals under the
Paris Agreement through methane abatement
and circular-economy principles, establishing o
replicable blueprint for sustainable municipal
governance in emerging economies. Its
success reflects the Punjab government’s
vision, commitment, and innovative
governance model, which prioritizes public
health, environmental stewardship, and
Inclusivity. Sustained political will, investments,
community participation, and digital
transparency will be critical as Punjab
continues its journey toward a clean, green,
and sustainably prosperous future
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Section: Appendices

Appendices

A. GLOSSARY

Article 6 (Paris Agreement):

International carbon market mechanisms allowing cooperation between countries to achieve greenhouse gas
emissions reductions.

Biogas:

Renewable energy produced from organic waste decomposition, used as fuel or electricity.

Carbon Credits: Tradable certificates representing a reduction of one metric ton of CO, or equivalent greenhouse
gases.

Circular Economy:

An economic system aimed at eliminating waste and the continual use of resources through reuse, recycling, and
recovery.

Composting:

Biological process converting organic waste into nutrient-rich soil amendment.

Environmental Health:

The branch of public health concerned with how the environment influences human health.

Extended Producer Responsibility (EPR):

Policy approach that requires producers to take responsibility for the disposal of products post-consumption.
Green Jobs:

Employment in sectors that contribute to preserving or restoring the environment.

Integrated Waste Management:

Holistic approach combining waste reduction, reuse, recycling, treatment, and disposal to minimize environmental
Impact.

loT (Internet of Things):

Network of physical devices embedded with sensors, software, and connectivity to collect and exchange data.
Landfill Gas: Gas produced by the breakdown of organic waste in landfills, primarily methane and carbon dioxide.
Lakhodair Landfill:

Punjab’s engineered landfill site serving as a pilot for methane capture and carbon credit generation.

Material Recovery Facility (MRF):

Plant that recelives, separates, and prepares recyclable materials.

Methane Abatement:

Actions to reduce methane emissions, a potent greenhouse gas.

Municipal Solid Waste (MSW):

Household and commercial waste generated in urban areas.

Public-Private Partnership (PPP):

Cooperative arrangement between government and private sector for financing, design, implementation, and
operation of projects.

Remote Sensing/Monitoring:

Use of technology (e.g., GPS, 10T) to monitor geographic and operational data from a distance.

Smart Bin:

Waste receptacle equipped with sensors to monitor fill levels and optimize collection routes.
Waste-to-Energy (WtE):

Process of generating energy In the form of electricity or heat from waste.

Waste Transport Monitoring System (VTMS):

Digital system tracking waste collection vehicles for route optimization and performmance monitoring
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