SMART TECHNOLOGIES
for the

Waste Industry




TECHNOLOGY IN WASTE 2025

THE GOAL
“UNLOCKING MORE PRODUCTIVITY"

TTH



AUTOMATION IS KEY

 EVERY AREA OF OPERATION WILL BENEFIT FROM NEW TECHNOLOGIES THAT

ARE COMING ONLINE
« THEFOCUS IS ON AUTOMATION, WHERE REPETITIVE HUMAN FOCUSED

TASKED ARE REPLACED WITH TECH SOLUTIONS

 THE GOAL:

o REDUCE LABOR COSTS

o REDUCE OVERHEADS [ COSTS

o IMPROVE EFFICIENCIES [ PERFORMANCE
o REDUCE PROBLEMS [ ERRORS



THE AGRICUTRAL INDUSTRY EXAMPLE

THE AGRI-INDUSTRY HAS MADE SIGNIFICANT ADVANCEMENTS IN
PERFORMANCE AND RESULTS THROUGH THE DEVELOPMENT AND ADOPTION
OF TECHNOLOGIES

THIS IS SEEN CLEARLY SEEN IN THE
FOLLOWING KEY AREAS

 US EMPLOYMENT NUMBERS

* PERSON EMPLOYED BY HECTARE

* YIELD OF IMPORTANT CROPS



PEOPLE
EMPLOYED IN
AGRICULTURE
IN THE US




GLOBAL TREND

PEOPLE
EMPLOYED PER
HECTARE




YIELD GIVEN AS
TONNE PER
HECTARE




Learning from
Agriculture Example

It is clear that we can make significant improvements across
key KPIs in the Waste Industry.

REDUCE BEACIOLEEONT I

REDUCE FOAAS N ISA1BR /OPERA}IONAL COSTS
1o\ PERFORMANCE / EFFICIENCIES
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Where technology can improves our
KPIs

TECHNOLOGY IN THE WASTE INDUSTRY IS EXPANDING RAPIDLY
AND CAN HAVE SIGNIFICANT POSITIVE IMPACTS ON ALL AREAS OF
YOUR BUSINESS AND OPERATIONS. THESE INCLUDE:

Administration & CRMs

Trucks & Collection Accuracy
 Routing & Optimization

Landfill - Operations, Gas Detection
MRFs Detection and Material Recove'n?s




Al EFFICIENT ROUTES

COLLECTION TECH

Increased capacity for dispatchers

As customers join or leave route - your solution is
actively optimizing (not a yearly exercise!)
Route Automatically monitored and will identify
problems

Traffic patterns and other such data is used to
formulate best routes

Live traffic is considered where active auto re-
route is available

Records and reports on $ spend per customers
location and factors this to build routes

DISPATCHER TO TRUCK RATIO :

No Tech With Tech
1 person : 10 1 person : 50 >




COLLECTIONS

PROBLEMS

Main problems on the collections side are:

Paper based [ Manual Routing
Overdependence on drivers for routing
Drivers overloaded with manual tasks
Safety impacted by too many distractions
Routes not updated in line with changing
traffic patterns etc

Missed Collections

Cost of customer complaint resolution
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COLLECTION LEVEL SOLUTIONS

In Cab Navigation Improvements
Routing & Optimization

« Move to a system that will allow Any Driver to Drive
Any Route

. Improve collection accuracy / Reduce missed
collections [/ Make it easier and safer for drivers
» The very latest in navigation tech will show drivers
» Existing: Color coded routes [ turn by turn
directions / 1 click issue recording
- NEW: Assisted pull outs [ reverse alerts [ voice
commands and alerts / new collection alerts

etc.




COLLECTION LEVEL SOLUTIONS

SMART CAMERAS
Collection Verification

- Remove driver task for recording collection verification
with a fully automated solution

« Record all completed and missed collections.

- Image capture [ time stamped | geotagged

- Removes workload, disputes & errors

 Dispute resolution solution. Image of disputed collection
available immediately. No need to review footage to
find correct image. Backoffice can deal with the call
iImmediately - no call back.

« Remove Truck Call backs + increase productivity



TRUCK LEVEL

SMART CAMERAS
Refuse Contamination

Al + Machine Learning combines solution

« Smart Cameras capture + analyze each and

every container throw

- Identifies wrong waste by each individual
collection and ties it to a specific customers
address/account

 Improves correct waste going to MRFs and
Increases productivity at MRF level




CUSTOMER SERVICE
AUTOMATED CRM

- Example of Airline Ticket v Waste Service

« Automation of customer set-up, billing, routing,
scheduling, notifications and more

« Reduction in administration centers where repetitive
tasks and queries are replaced with automated o e
systems CustomET Rel

- Ability to deal with queries 24/7/365 Sl

Beyond 2025 - Digital Humans: Digital simulations

ationsn\p
Management

will mimic humans in text, audio, and visual channels

Goal - Reduce your labor cost on administration
and call centers




Service Customers In Focus

What our customers see

i

« Automation delivers better customer service

. Tech improves accuracy [ reduces human

A SATISFIED

error CUSTOMER ©
. Automated CRM [ Sign-Ups | Self-Serve IS THE BEST

solutions form better opinions - BUS”\]ESS ——

- Customer time on calls is reduced (removed) . SERATEGY =

+ Staff have time to deal with unique problems w @ NEE =
from your customers CE= e



LANDFILLS & MRFS

AUTOMATED SCALES &
ACCOUNT MANAGEMENT

Scales operations are still highly dependent on
human labor

New scales tech fully automates scale
operations:

Automated vehicle image capture [ plate
recognition

Account retrieval [/ synchronization
Automated weighing - no paper or manual
entry

Accurate billing and automated invoicing

1 Click Self Service App for Drivers

WEIGHING DETAILS

WEIGHT IN

700.00

Today 5 Jul 2023

WEIGHT OUT

200.00

() Tocay 11 Jul 2023

NET WEIGHT:

Driver inside vehicle

Waste inspected on entry

Ibs

Ibs

) 09:27 ©

500.00 Ibs

CAMERA VIEW




LANDFILLS

DRONES

» Drone tech and scope of solutions is going to
grow substantially over the next 5 years )

» Currently we see drones being used as a first i; |
pass for gas detection and more.

- |dentify gas wells quicker and smarter with
tech where people are given more targeted
tasks.

What is coming
« Accurate land survey
» Fully realized gas detection



Truck Tech

Improve truck productivity by less downtime
e Truck Computer gives data for Predictive
maintenance scheduling - don't wait for the

problem + Parts ordering

® Tire wear sensors

® More accurate Truck performance KPls



MRF LEVEL

MOVING TO Al

» Al-powered visioning system with optical
sorters

Al robotic systems
* X-RAY
* Heat Detector Systems

Example: Balcones MRF San Antonio

e Is able to do 50 tonnes per hour with 6
people [ without tech this would require 20
people. Huge labor reduction.




MRF LEVEL

WEEE: detected by Al.
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MRF LEVEL

Unprecedented granularity. Sorted.

Al-powered detection unlocks new sorting capabilities, impossible with NIR:

Object differentiation

Object-based, rather PET bottle Aluminium can Multi-material
than light based | ™ detection
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BATTERY DETECTION

MRF & Battery eJectlon
TRUCK LEVEL '

> RECYCLEYE

_



Automation Checklist

Collection Operations

* Addition of new Collections / new customers on Routes

* Driver Route Updates & Requests

* Verification (container out or not out - remove driver
task)

 Contamination detection at MRF and Truck level

* Route Optimization



Automation Checklist

Customer & CRM

Online Sign-ups / Onboarding of new customers (no call back
required)

* Billing & Invoicing (incl Bad Debt mgmt)

 Updates to customers on service calendars etc

* Reporting - KPIs, bad debt, year on year etc.

* Reporting on presentation accuracy of customers



Automation Checklist

MRFs & Landfills

e Staffed Truck Scales at MRFs / Landfills

* Account retrieval & auto debit - RFID or camera

e Cameras auto capture in-&-out and tipping for
proof and fraud

* Gas Detection First Survey at Landfill



FOR MORE INFO CONTACT

FEARGHAL MURPHY
WIS
FEARGHAL@WISWM.COM




