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Executive summary

If you are in a business involving goods and services, you are aware of supplyMbginglobal events
have been impacting supply chains for yed#ns: shift from a fossil fuel energy supply to renewable
energy the digitalization of information; thelectrification of transportation; the need for
decarbonizationn all sectorgo reduce emissiongliminating plastics and wastée pandemicthe
circular economyglobal warmingand environmentglsocial andgovernance (ESG) policies.

The pandemic gosed the lack of resilience in sourcing strategies. The circular economy is a decade old
and is gaining traction to affect how we view resources design ESG is showing us that we can

prosper with dignity and respecbevelogng supply chainsvith respnsible materials and labour

practicesis possible. ddressng environmental concerns in a sustainable business mastglires

challenging the status qudhese changes requirational andnternational interventions byusiness

and thoughtleaders and geernments.

TheESGlueprints and road maps have been writtand are being edited to reflect to new ideas and
targets We need more companies and governmental agencies to adopt the best and leading solutions
to ensure a planet which is going to sustaim oallective ecosystemd hesolutions are not secrets. The
'YAGSR bl A2y Qa { dza GdreneAdilypavatablghs Witrhafiondy1Slyoidr D2 | f a
Organization conventions are markigisted; the 200United Nations Declaration on the Rights of
Indigenous Peaples reflects the acknowledgement in social obligatibesSO 14001 for environmental
and 26000 social value standards are well kndeading brand managers and manufacturing
companiesare sharing their processes and technologiadustrial &sociationsare advocates for better
methodologiesinvestorsand stakeholder voices are being hegditte principles of the circular economy
are working innovative logisticare driving down costs and improving serviadisruptive technologies

are shaking the status quand the expectations of consumers and custontEmmandaffordability and
availability.

Supply chain managers have been part of the transactional procefissectors. As Artificial Intelligence

and the Internet of Things expands exponentially, the role of supply chains needs to adapt to be relevant
as well.There will always be a cost of goods to consider but it will be a much broader view with the total
cost of ownership internalized as much as possiSkee Addendum V for a TCO Worksheet.

Thispublicationlooks at the many touch points in supply chains in multiple sectors and discusses how
ESG in changing the purpose of business. It looks at potentiaésiand losers in the markets and the
shift in power by early adopter3.he metrics for success in business must include objective financial and
non-financial reports.

Whether your organization has embraced ESG or is considering on adopting many ottiwegréhe
content is to support a continuum for ESG to flourish.

And ESG is not without its detracto@ounterpoints arémportant part of the discussiorend debates.
2 KFG 320 dza KSNB gaayitiibe gaityive azleavirg behikd 3nkdf the S
traditional industrial strategies and forging new partnerships to achieve what is possible and necessary

through supply chain strategieshis will result in massive investments to move to renewable energy
sources. The risks are stegs are thaewards to those who do so successfully.

ESG is a global shift affecting generations of peoples and facing the multiplicity of problems which can
be attributed toanthropogenic actionsThere is a burningecessity to correabur directionand get it
right, in thetime remaining

The clock is ticking.
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The Purpose obusiness

Business decisions have been influenced by the theory ofrthigsible HandThe Invisible Hand isia
economic termcoined by Scottish economist Adam Smith over two hundred years ago. The basic
premise is that people will do business with each other in a free market that best decides the price of
goods and services. An unfettered free marleesnot want any governmerintervention. This

concept upheld the idea that when everyone works for their own-isgdfrest, we will collectively be
better off.

We can now see the shortcomings of the Invisible Hand, wdriginatedin a time with slave labour, a
privileged few cotrolling commerce, harsh working conditions, child labour practices, and an absence
of environmental responsibility. Natural resources were seen as being infinite but also worth fighting
warsover. The Invisible Hand directed thgpansiorof the Industrid Revolution.

Fast forward tahe 2T Century Many of the shortcomings of the Invisible Hand have been eradicated
in the marketplace; but not all. We acknowledge that government intervention is necessary to enforce
responsible business practices. We complement the Invisible Hand with a term this eeférs to as

the Indivisible Hanaf government. The Indivisible Hand guides and, out of necessity, monitors the
Invisible Hand tatimulatesocial and economic interesteingrealized in a sustainable manner.

Any model which is primarily profitasedfrom a Supply side needs to be effectively balanced by the

Demand sideSupply chaimpractices, built on the Invisible Hand values, were aimed at attaining the

lowest cost. This theory seemed to make sense until we looked deeper into the supply chabduraahd f

that the lowest cost came at the expense of social valeasironmental degradatiorgnd the erosion

of longterm economic development.

'YiAf Y2NB NBOSyiftesr odaAySaa YrylF3aSYSyd GNXAyAy3d
as a productvas legally sold, the market would set the price and should not concern itself with the

public welfareg that was the job of government. Public sector procurement also followed the Smith

theory, where the lowest cost from a tendering process must detivetbest value. Procurement

decisions were largely ordimensional; with economic interest®eing thefirst choice.

However,in the 1980squality management started to drive value, which in turn affected costs.

Investing in quality managemeptacticeswas primarily a means to ensure economic benefits would

accrue. Environmental interests followed quality management rather reluctgnihtil we could

connect environmental benefits with sustaining profits. Social procurempeatdticesRA Ry Qi KA G G KS
procurement radar until the early 2000s.

Procurement, which is a transactional tool of the Demand side, needed to redefine the value proposition
to go beyond the lowest cost and be based on values of a larger stakeholder base. Procurement in
private and publisectors began realizing that the lowest cost was not a sustainable model. The
Indivisible Hand, through legislation and by supporting international standards, has been transformative
in affecting how we think of value. We need a thidienensional model v economicand
environmentainterests meeting thexpectationof stakeholders.

The Invisible Hand favoured market transactions that benefited a small group of stakeholders. This led

to the idea that profits should trump principles. The courts had terivéne to establish laws on

conducting business. Business ethics and codes of conduct emerged to signal a change in behaviour and
practices. The Indivisible Hand favours a market transformation that reflects the values of the majority

of its stakeholders.
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We could surmise that business created the problems we are trying to resolve today but that is too

simple. We could also say that business will get us out of the problems we are in today. Again, not

entirely true. There will be a constant push and jpylbusiness aBSG issues surface, receive attention,

and morph intonewerOK I f f Sy3aSao LGQa K2g ¢S lFa | LIS2LX S KI @S
wealth and it carsupportsustainability and inclusivityt will be an asynchronous movement between

developed economies and emerging economies. Where the developed economies have benefited from

a technical advantage, the emerging economies have the opportunities to access and actie¢=ate

benefits

lthaso SSy I RSOl RS &Ay OS coindd MiBterMPBRDWaLe#in SHdiicatdd,S y NA O K
Industrialized, Rich, and Democratic. This term captures the attributes of western business. If you are
NBIIRAY3I GKAAZ @2dz FNB fA1Sfe@ 29Lw5®d . SAy3d 29Lw5 A
ESds a stepping stone along the path.

The shift in the purpose of business has gone from making profits at any cost to making profit with a
sense of responsibility for all stakeholders, protecting environmental interestshaitdingsocial
capital

{dzZLIL2 NI AYy3 GKS aKAFTG (2 Y2NB NBalLRyaAaoftS odzaraySaa
Development Goals (SD@hese (17) goals act atoachstonefor actions to address global issues

which we are all directly or indirectly connected with. We arther contributing to these problems or

are recipients of the actions taken by others for which we have little control. Solutions require global
cooperation focused on these outcomes which were developed in 2015 with 2030 as a major timeline

for alignmen. TheUNSDGs are:

1. No poverty
2. Zero hunger

3. Good health and welbeing

4. Quality education

5. Gender equality

6. Clean water and sanitation

7. Affordable and clean energy

8. Decent work and economic growth

9. Industry, innovation and infrastructure
10. Reducednequalities

11. Sustainable cities and communities

12. Responsible consumption and production
13. Climate action

14. Life below water

15. Life on land

16. Peace, justice and strong institutions

17. Partnerships for the Goals

Addendum liprovides a checklist for an organization to see how it aligns with the UN SDG goals.
https://sdgs.un.org/goals

The balance of this paper will weave through these themes fraupaly chain and business
perspective.
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Introduction to the circular economy

The Ellen MacArthur Foundation has been accelerating the transition to a circular economy since its
inception in 2010. The circular economy is based on the (3) principles

1. Himinating waste and pollution;
2. Greulating products and materials; amnioe
3. Regeneration of nature.

This is in stark contrast to the conventional linear model which is based on consumption of materials
and resources rather than themonservation.

Toremain competitive on a cost basis, leading companies recognize that with changes in legislation,
consumer demandgechnology and environmental standards, they must be looking ahead to remain
financially viableOur economy and quality dife has been based on unfettered consumption. Now we
are looking at conservation of resouroghile coping with mutating viruse$he transportation sector
functions in a global market with international agreements and extended supply ¢cbaigisally

intended to supply goods at the lowest cost

Circularity in supply chains is providing solutions to decadesyopic strategies where resources were
seen as being infinitéA sustainable economy means we practea@nomic decouplingn a masscale.
Ergo, eonomic growth without a corresponding increase in consumption in energy and respuoces
in environmental stres$Greenhouseayases are killing profits and the plan&he circular economy is one
of the means towards sustainability and @ & solution in itself. It is a framework to build from.

The widelyreferenced R Mode] which forms the basis for design of products in the circular economy
includes

1. Recycle
Repair
Reuse
Repurpose
Refurbish
Reduce
Rethink

Nogahkwn

Werespectfully add amumber § ResponsibilityAddendum V provides a selassessment on alignment
2F Iy 2NHIFIYyATIFGA2yQa LINRPRAzOGA& |yR @I fdzSa 6AGK

Authors Velenturf and Purnell describe a sustainable ciradeiety This is one which maintains
environmental quaty and economic prosperity for current and future generations. Their value
framework considers (3) components:

A.Social and individual wdileing: Create conditions that offer equity in realizing quality of life
that at least meets human rights standartbr all;

B. Environmental quality: Using resources within planetary boundaries, enhancing natural
capital within and across generations;

C. Economic Prosperity: Collective organization of fair access to resources within and across

10| Page
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generations to enable social and individual wWaeding and enhance environmental quality.

Across all sectors is the presence of logistics to deliver raw matenal ship finished goods. In the
areas of logistics, we can see many of the circular economy principled actions taking place within a
complex business ecosystehugistics has been defined the Canadian Manufacturers and Exporters
(CME) as the managemesnd coordination of transportation, inventory, strategic sourcing, global
trade management, forecasting, compliance mandates and performance measurement across global
value chain partners. Per CME, the sector is largely affected by six main factoafizgtamn, increasing
logistics complexity, rising risk, increasing labour costs in the developing world, sustainability, and
growing volatility.

Supply chains refer to the critical handling points in the production of goods or the delivery of services.
The transactional side of the supply chain is when a buyer places an order with a supplier for a
component or materials. The buying organization is part of the supply chain as is each of the directly
affectedprimarysuppliers locally or globally which are/olved in this process. The value chain are
thosesecondarysuppliers, which supply labour and materials to the market. For example, if a company
wants to erect a building, there amrimarysuppliers of concrete, lumber, glass, steel, and contracted
labour which agree to the terms and conditions to complete the project. These suppliers are part of the
supply chain. The value chain woulddseondaryrganizations which provide training for workers;
companies which provide blue prints; supply catering ises/for meetings; laundry services for cleaning
uniforms; flagging companies for traffic control; or supply corporate schwag for promotions. The value
chain benefits from general economnactivities and adds to the social and economic development of a
community. SEs and SMEs are important players in the value chain.

If you believe that recycling plastic waste is good for the planet, you might as well believe in unicorns,
the tooth fairy, and Santd&ecycling plastic has been an illusion which arguablyplettreased use of
plastics and the inability to recycle the massive volumes or contain their dispersion in the ecosystem.
Plastic packaging is now a target for 2025 to be 100% reusable, recyclable or compostable according to
the US Plastics Pact. In dilth, the average recycled content or responsibly sourceebaiged content

in plastic packaging will be 30#tant-based materials such as polylactic acid (Rio&)polyethylene

furanoate (PERre showing promise as alternatives to PVC. Rbaised beebottles came on the

market in 2020 but it remains to be seen if these will become scalable solutions for many other food and
beverage items.

Bottles made from paper have been on the market féew years.Denmark), & heCarlsbergsroup

was one of theifst in 2019 with bottlesnade from paper and wood fibre. The bottle usks PEF

polymer filmas aliner to contain liquidsCoca Cola has launched paper beverage bottles in Europe using

PEF liners. Consumers play a big role in the acceptampagef over glass containers. The paper bottles

FNE Fdzté o0A2RSIANI RIoOf SP L-Fased piadti bagdFrandichrsimsdrs, it 2 a G 2 L
may require an industry and governmental edict to increase the conversimmtwablepaper

containers.

According to the American Forest & Paper Association, recycling of paper and cardboard continues to be
supported. The annual recycliod paperhas moved from 47.6M tons in 2002 to 49.1M tons in 2022;

while the rate of recycling has moved from 48.2% t®6&4 over this periodCardboard recycling has

moved from 23.2M tons to 34.0M tons; while the rate of cardboard recycling has gone from 69.9% to
93.6% Paper and carboard are renewable materi@s$recycling avoids consuming more raw natural
resources.

nf I 4S WAnuHX | ./ Qa FIFOdA G 2F F2NBAGNER ONBFGSR |
Corn, which is a food staple, has been used for many {blas¢d plastics, but the grass option has a

lower impact on food supplies.r@sstic, the UBC pduct, holds great promise due to it being

(@]
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renewable, plentiful and biodegradable in soil and water in the form of a biopolymer call xy&astic

has been made into packaging replacing siugle plastics. Other breakthroughs from UBC are
bioplastics mde from kelp and wood fibre. These are scalable, sustainable products which support the
circular economy principles.

The use of plastics in packaging is complex and controversial. The shift tom@rdgplastics is seen as

a bridge away from the multayer packaging materials. Mono is easier to recycle, requires less energy
to produce, it can be repurposed, and requires less resources to manufacture. Mono packaging
materials align with the circular economy values.

A significant Canadian government policgsrsannounced in December 2022, to ban the manufacturing

and import of many types of single use plastics. The food service and packaging @dustry | O] 2 F
concern due to perceived price imbalances, invigedernment intervention which creates thieven

playing field for all sellers of packaging products. Now there will be renewed investment into optional
packaging products for the food sector and retailing in gerferatomplianceThis will likely incur some

price adjustments in order to address the iorfance of protecting our biodiversity and ecosystems.

This strategy again, aligns with the circular economy values. Stopping the problem at the source through
the responsible design of products and the use of biodegradataieerials

It is of note, thatm the same week which the Canadian government announced the banning of single
use plastics, fast food giant Tim Hortons announced it will be switching to wood and fibre cutlery in early
2023. Hortons is concurrently trialing redesigned food wrappers taced5% of the material

requirements and hot beverage lids which are easier to recycle and repurpose. Great example of the
circular economy principles and an acknowledgement of corporate ESG actions.

While many community stakeholders feel that the ban tastics was long overdue there is another

side to this argument. A group of plastic manufacturers is making a legal challenge to have a judicial
review which it hopes will lead to dismissing the regulation banning single use plastics through the
Canadian Bvironmental Protection Act (CEPA). The industry organization is the Responsible Plastic Use
/| 2FEAGA2Y D LY HnanumE (KSeé OKIffSy3aISR (GKS GSN¥Y ailGz2E
courts. Toxic is defined dgingdimmediate orlong-term harmful effect on the environment or its
0OA2f23A0If RAOGSNREAGR DE

The automotive industry is sending signals that by the end of this decade the conversion to electric
vehicles will be well underway towards affordability for a larger consumer dsetric and

autonomous vehicles will complement tle¢ectrification of themass transit systeminrural

communities. One critical part of the eledicationis the source of energy to charge batteries. If energy
comes from a fossil fuel base (coal, wiftead of a hydro (water), the emission reductions could be very
low.

The construction and excavating industry have plugranes. These pieces of equipment have the same
lifting capacity as their dies@lowered cousins. But, no emissions, quiet opieiga 4hour battery

power when unplugged, keep on operating when plugged in, and with electric motors, fewer parts for
maintenance. The circular economy is pushafiglesigngo be more responsible and affordable.

One significant downside to the curredésign of batteries in EVs is that in an accident, even slight
damage to the battery pack can lead to the vehicle being written off by insurance companies. This is a
significant cost to insurance companies which must be borne by the consumers. A March 30281 S NI a
article, by Sean Tuckenpted that while Ford and GM have taken steps to make battery packs easier to
repair, Tesla with its Model Y is almasirepairable The entire car is often written off. As we get more

and more EVS on the road and moreidents involving EVs, this is going to push insurance rates up and
require some serious redesigns to solve the problem. An EV battery pack could -&@864 the
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There needs to be a balance between the econanterests of a few players and the larger interests of
a healthy society. Transportation modes all contribute to the GHG emissions through some form of
energy consumptiorither in manufacturing or operation3 he consequential pollution impacts aair,
water, and land resources as well as our health and-lagtig. Looking for ways to reduce the
anthropogenic impact is in our collective interests.

The Global Logistics Emissions Council (GLEC) produced a 2019 Framework which indicates that
emissionsare tracking to greatly exceed current levels unless actions are taken to correct the trend.
Their comparison from 2015 to 2050 is as follows:

Logistical Emissions Source

2015 %

2050 %

Inland waterways

2

2

Rail

3

2

Air

6

6

Sea

27

34

Road

62

55

Outsourcing ofogistics, warehousing, and distribution¥D) services is a growing trend for its

reduction of investment by customers and the access to expertise provided by the 3PL service providers.
The primary activities of service providers are custoservice, planning/demand forecasting, inventory
management, warehousing, logistics communications, material handling, packaging, and transportation.

Transportation plays an integral role in our economy and will continue to do so. The infrastructure
investments and maintenance costs require government and private sector attetipthe 0T, Big
Data, telematics and algorithms are the means of improving logistics practices.

In the bellwether state of California, there is pushback on the social siglet@fiomous vehicles. In
February 2023, the VP of the International Brotherhood of Teamsters, which represents 500,000
commercial truck drivers, wants a national transportation policy which addresses potential job losses.
California has legislation govergiselfdriving cars and delivery vehicles under 4536 Kgs. Now they are
looking at rules which allow autonomous semitrucks up to 36,287 Kgs to operate on the roads.

According to Sylvain Rouche in a 2021 Supply Professional &tigler cent of global nrehandise
trade, by volume moves via maritime transit and account f8% ofCQ emissions. Sea levels rising
threaten 14% of thes 2 NJaRy&stportsMoving away from oibased energy will require increased
investment in technology and fuel option strategies.

Environmentalsocial andgovernance policies are being deployed by progressive and purposeful
organizations.ESG while not a panacea igsas an effective means of transitioning from a fossil-fuel
based economy to one based on more renewable based energy supplies and significantly reduced
resource consumption. ESG and the circular economy are not opposing stratéiyggsare

complementay strategies. This enables sustainable economic growth by decoyptidgctionfrom

the environmental impacts and social stress caused on a global basis as we acknowledge that resources
are finite and we only have one planétet zero strategies are anaxple of economic decoupling.

In July 2023, the European Parliament passed a hotly contested law to restore degraded natural
ecosystems, salvaging environmental measures. The intention is to mabfidatd land and sea
restorationtargets for 2030 to addresbiodiversity los@and to reduce the use of chemical pesticides by
50%.Restored ecosystems are able to absorb more GHG emissions.

The financial risk for investors of new technology must also be considered. While the circular economy is
delivering scalalel solutions to minimize environmental impacts in many products, not all investments in
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technical options are successful. Governments will need to incentivize industry and investors through
more innovative funding and loan mechanismss:/ellenmacarthurfoundation.org/

Resilience in supply chains

Business risks are something to avoid. In supply chains, risk is never completely removed. The number of
touch points or links in a supply chain add to the potential risks, should athesd connections fail. As

supply chains tighten, there is an increased level of interdependency on each link. As referenced earlier,
car manufacturers are curtailing or delaying production because of the chip shortages on a global basis.
Geo/political evets add tothe level of uncertainty which increases the challenges and risks but also

invites opportunitiesResilience has been a void in the supply chain.

The prophetic Stanford University professor Hau Lee proclaimed in 2004 that cost effective and lean
supply chains will not provide sufficient competitive advantages, which seems counterintuitive. Lee
opined those successful operations require agility, adaptability and alignthergssence of resilience.
His Triple A theory was put to the test and foundny takers at the time.

Hismessagen resiliencavas lost as more companies sought more business from fewer suppliers to get
the lowest cost. Single sourcing from the lowest cost producer became the mantra. Asian suppliers
benefited from the outsourcingf products which increased the level of logistical challenges. A series of
events caused a pause in the pursuit of the lowest cost. The 2020+ pandemic exposed the weakness of
single sourcing as it was not resilient.

Inventory management has been the basfffor shortages, but historical patterns are not applicable or
reliable for a pospandemic recoveryCritical shortages literally halted production, such as in the micro
chip impact in the automotive manufacturing sectord computersLongterm, there may be a
requirement to balance offshore supply with domestic availabilibich will make logistics more
complex.

The trend of single sourcing from the lowest cost producer led to many shortages of supplies and
materials during the 202Q2+pandemic epochAs we try to recover, whaveto consider options which

lead to a moreesilientsupply chain. While pandemics of that scale are rare, we have faced other issues
from SARS to financial market turmoil to labour shortages in many sectors. It is probabl faee

other market conditions which are beyond the control of an individual compamgpvernmento

control. Leading organizations prepare and profit through the execution of effective planning across
their operations to service their customerBhe rascent circular economy strategy is becoming the
conduit for success.

The demand side (buyers) can look to some of the large retail manufacturers (suppliers) and how they
pivoted with omnichannels to distribute products and develop multiple sources. The thie economy

due to a lack of a resilient supply chain strategy will have a ripple effect for a few years. Undoubtedly,
resilience will be supported through onshoring and supported through the many technologies being

used. Resilience requires a comhtina of highlevel technical investments for real time access to supply
chains and pipelines as well as flexible manufacturing. Thet@ngavailability of the supply of goods

and services will have serious implications for IT security risks and gezgp@dreements affecting

trade. Distribution channels, from a resilience and risk perspective, must be assessed for efficiencies and
economic advantages. Those business partners which work out the new channels with the complexity of
more robust technicadolutions will gain market share, at the expense of their competitors. Resilience
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may beat lowest cost. An empty shelfof @2 &G 3I22Ra AayQli & O0SYSFAOAL
products.

Resilient supply chains are using @neend visibility to bgproactive in supply chain risk management.
This requires the buyers, suppliers (and their suppliers), logistics, customers and consumers to be
connected in real time. By being able to foresee where the cause of disruptibmsobably occur,
alternativesolutions can be developed. Resilience correlates to diversity of supply. If you have all your
eggs in one basket, the interdependency of the partners moves from a strength to a weakness.

For decades the supply chain strategyneet demandvas based on dgourcing of parts to suppliers

with the expertiseand capacity to meet production requiremerfte multiple manufacturersThis

worked well until the pandemic exposed the lack of ability for many parts suppliers to meet the demand
concurrent with the shtfto EVs. In 2023 we are seeing resilience in supply chains by going back to
vertical integration, where an EV manufacturer invests and maintains control from raw materials
through to the finished goods for thespecificneeds.

This is d80from outsourcing. Canadian EV manufacturers Lion Electric and Taiga are tatiygiting
production ofbattery packs to ensure supply and allow for relatkase to adapt to design changes. This
is the opposite of what the traditional I@&anufacturers regire. The complexity of the ev&volving
technologies in EV vehicles may lend itself to support vertical integration. It remains to be seen until
there are more platforms for suppliers to competitively support electronic parts through mass
customization ealized through outsourcing.

Stanley Black & Decker (SBD) reduced their SKUs by 50,000 as reported in Supply Chain Dive in late
2022. SBD have embarked on an aggressive cost cutting across its inventory and operations. While the
pandemic may have been thggger, this type of response is required to ensure a financially sustainable
company. The SBD strategy will have followensi@®asedstandardization of produdines battery

based designs, and closer supplier relationshipstribute to agile operaons.L G Qa f A1 St & Yl ye
not come back on to the market in the lotgrm. Being flexible to meet demands by customers and

adapt to commodity price fluctuations requires pivotal decisiaking.

Inventory buffers assist with resilience but have fations. Onlyif there is enough stock on hand are

they effective. We saw how inventories simply delayed the inevitable during the pandemic. One IT

option to avoid outages is the developmentdifjital twins Digital twins are a virtual clone of a real

supply chain system. It allows a firm to introduce problems and see how the firm could respond if it

F OGdzl £ £ &8 2 O0O0dzNNEB RATF &é0 AdySHT 2 NE 206K SF 2NNB afg KA AIF & ¢ K LILIS y
new products in 3 D images and can use alternateenias and see the results before going into

production and have them fail. Twins allow supply chains a similar visibility, albeit, virtual to draw plans

before actual problems are incurred when it may be too late.

From a nortechnical perspective, brealgrdown managerial silos and having integrated teams from
design, finance, operations, suppliers, and strategic sourcing greatly helps to build resilient supply
chains.Increased accuracy of forecastibg teamsreduces the costs of uncertaintyhe VUCA ar
thrives on disconnected teams.

The 2020 Gartner repor§ Strategies for a More Resilient Supply Chaas big implications for logistics
companies. The strategies include:

Inventory as a buffer

Manufacturing diversification
Multi-Sourcing

Nearshoring

Platform, product or plant harmonization

aprwNPE
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6. Ecosystem partnerships

Each of these strategies is going to make the supply chain more complex. Those carriers that have
connectivity with their shippers in real time and can deliver on time, are going theb@inners.

Efficiency is going to rely more and more on digital networks. 3PLs which invest in technical solutions
will undoubtedly attract the attention of shippers with sharp pencils.

The other side of resilient supply chains is unfolding in 200@ rapid decrease of online consumer
spending and a slowing economy. Another chapter in adapting to market trends as quickly as possible
and retaining customerdhe E quarter of 2023 saw a significant retreat from online testore

shopping. As COVIDatbd in the 29 quarter of 2022, the social interaction of shopping is on the rise
and a noticeable impadif inflation is slowingdiscretionaryspending. Consequently, large distributors
such as FedEx, UPS, and Amazon along with large retailers likert\fakrtaying to adapt to the rather
sudden decline in online shoppirigesilience was tested from too little on the shelves and is now facing
too much on the shelvedhis is not an unprecedented event as demand and supply seldom have
perfect synchronicit and require vigilance to balance these factors.

HomeDepaRld 9+t k/ Ch aOt KFAf Fyy2dzyOSR (KIG GKS@& @SNB
US$500M over the next year. This is a result of ramping up capacity during Covid and now adjusting to a
lower level of transactions by customers.

Evidence of a move towards near shoring is seen with Mexico again becoming an advantage for
importing direct to the US. Redwood Logistics is investing heavily in the shipping of automotive,
appliances, aerospace, pimaaceuticals, HYAEMCGfood and beverage products into the US.
According to the National Chamber of Cargo Transportation (CANACAR), the Mexican transportation
industrybody, they report substantial growth over the past year to address supply obsiliency. One

of the largest 3PLs, BlueGrace Logistics, is establishing a Mexican office in 2023, to respond to this
renewed interest in near shoring of suppliesreduce lead times and support supplier diversity. Ocean
freight costs and lengthy delagsit of Asia, favour a Mexican shipping poirgiieGrace has its
proprietary software, BlueShip®, to connect 10,000 customers with 250,000 carriers in fieelES
government is shifting its international trade policies and tariffs to wean itself off @liance on China.

Taiwanbased EV transmission supplier, Hota, is building a plant in New Mexico in part, due to the US
government financial and employment incentives. Hota produces 20 million transmission gears annually.
The Hota plant will be locatenkear one of the largest Udexico ports of entry at Santa Teresa, New
Mexico. This enables Hota to service US and Mexican customers including Tesla.

| 2yaz2t ARFGA2Y 2F &dzLJLX ASNER G2 FGdFAY Y2NB O2YLISGA
to deliver on time. Having a contingency plan for business disruption will encourage near shoring of

suppliers with technology being a key enabler. Umited Nations uses the acronydl AN As local as
possible, as international as necessary.

Ryder System ships automotive and industrial products between the US and Mexico. As reported by
David Taube iffransport Divein May 2023w & RS N & NXB @r&agedzO#0%whi@ s A y
customer base was reduced by ~20% between 2020 and 2022. Ryder CEO, Robert Sanchez, attributed
their increase in revenues to an increase in near shoring activity.

The 2021 US$31B consolidation of the Canadian Pacific and Kapg@P&Qrilways was formed to
provide competitive alternatives to truck freight between the US, Canada, and Ma&si¢bey saw near
shoring a growth segment under CUSN#ermodal traffic increases as the efficiencies contribute to
revenues for rail @riers.

2023 has been impacted by the reduction in online sales and having a resilient supply chain. As an
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example, Walgreens is closing a large distribution centre, which suppoitethemerce business, in
response to the slowed customer buying trend.sTtyeration employed ~400 workers. Resiliency needs
to adapt quickly to growth and shrinkage in demands.

ESG in supply chains

ESG Framework

The focus for supply chain management is in the (3) areas of ESG. Each is equally important, although
the priorities of each are subject to competitive responses in the market and changing expectations of
stakeholders. Corporate governance, generating profits, needs to be balanced with each of the ESG
objectives for a sustainable business model.

Supply chaindadership must find the means to ensure competitiveness in product and service delivery
with resilient sourcing partnerships. Juxtaposed on the profit and / or cost management objectives, are
the ESG expectations which defines values. The values aligthevitbrporate statements and
commitments and need to be reflected in the business practices across the supply chain. Supply chain
performance in the (3) ESG areas cannot be seen as exceeding corporate expeatationgmentsor
objectives.

Corporate ladership is ultimately responsible to its stakeholders and shareholders for the overall
conduct of the organization.

Environmental

Social

Governance

Reduce waste

Fair/living wages

Policy

Decarbonization

Diversity, equity, inclusivity

Ethics and conduct

Emissions strategy Employee well-being Compliance
Responsible practices Community benefits Reporting
Climate change strategy Respect labour laws Leadership

Renewable energy

Fair trade product support

Stakeholder values

ESG requires that sourcing decisions be passed through a filter for their values, prior to determinations
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being takenThis exercis@vitesinput from various stakeholders to ensutemmitments align with
organizational strategie€overnance practice las to consistengand continuous improvements to
demonstrate responsible actions.

Behind the ESG messaging, is the acknowledgement thatethieed outcome is social justice for all.

Social justice has not been adopted as a truly global value but is@egbressed and aspired to in the

WEIRD economy. Social justice seeks to ensure a distribution of social benefits, not just in law but in
ALANRG YR @2fdzydl N | OGA2yad LGQa | YSERAY3I 2F N
requires ascrutiny of how the material extraction, labour content, production and process methods

support the weHlbeing of all stakeholders. Even where social justice may not be recognized under
variousideologicalpolitical regimes, this does not allow buye@rgcense to exploithese jurisdictions in

terms of social and environmental values for economic advantages.

Factored into the resilient strategies is the need to ensure [i#iGies andgractices are effective. ESG

practices are driven in the supply sectyrthe largest player on the demand side, public procurement.

If the weighting on environmental and social values continues to be overshadowed by pricing, the

supply side will not move the needle. Whether they are a small municipality or the Department of
bFridAzylf 5STSyO0Ss AF I20SNYyYSyia R2yQd RSYFIYR | K
waste free water supplies, or resource conservation,dhézLJLJ @ &AA RS g2y Qi Ay@Sad A
solutions.

Common references for sustainable practicesupply chains are thieasiclLO conventions. These
include:

1 Freedom of association

1 Right to collective bargaining

9 Elimination of force and compulsory labour
9 Abolition of child labour

9 Elimination of discrimination

Many leading organizations use thd&® conventions as a framework for policy development. As an
example, the global companynilever takes the ILO conventions and emboldens them in their
Responsible Sourcing Program Principl#gh 60,000 suppliers and 150,000 employees, its governance
practices are commendabléinder a decade of leadership from CEO Paulus Polman, Unilever set a
standard in advancing ESG which few other organizations have redlimidsourcing principles are
stated as

1. Business is conducted lawfully and with integrity

Work is conducted on the basis of freely agreed and documented terms of employment

All workers are treated equally and with respect and dignity

Work is conducted on a voluntary basis

All workers are of an appropriate age

All workers are paid fair wages

Working hours for all workers are reasonable

All workers are free to exercise their rights to form and/or join trade unions or to refrain from

doing so and bargain collectively

9. 22NJ SNEQ KSIfdK FyR alF¥Sd& IINBE LINRGISOGSR |G ¢2

10. Workers have access fair procedures and remedies

11. Land rights of communities, including indigenous peoples, will be protected and promoted

12. Business is conducted in a manner which embraces sustainability and reduces environmental
impact

©ONOO AW
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initiatives and social values being realized, which is thelo®gNY RS&aANBR 2dzi 02YS o

safety over cost why would we try to save money at the expense of other sustainataletices?

With respect to environmental issues, we know that many causes of our problems have reasonable
solutions which we have agreed to undertake. i.e., the depletion of the ozone layer was attributed to
aerosol propellants such ahlorofluorocarbonCFE As an industry, the producers of the aerosol

products agreed in cooperation with the Canadian government, to phase out the use of CFCs 40+ years

ago. During this phase out period, they then turned to the afdeydrofluorocarbonHFQ as the
propellent of choice. HFCs are not as harmful environmentally as CFCs but contribute to the GHG

emissions causing global warming and have not resolved the ozone depletion. The industry again agreed

to phaseout HFCs which are common in H\V&&ems. 4050 years to phase out harmful emissions is a
proxy for ignoring the problem in the first place.

The (6) main GHGs, as identified under the 1997 Kyoto Protocol, are:

Carbon dioxide@Q)
Methane CH.)
Hydrofluorocarbons (HFCs)
Nitrous oxide (AD)
Perfluorocarbons (PFCs)
6. Sulphur hexafluoridéSFs)
Nitrogen Triflouride KIF3), which used chemical in photovoltaic panels, LED screens and many other
electronics is now considered a major contributor to harmful GHG emis$idniasvas notoriginally
recognized in the Kyoto Protocol.

akrwbdrE

Measuring organizational GHGs can be a complex task requiring external expEnise.are a variety
of sources which provide estimates as to the main drivers of GHGsble 1,aAy3 (KS | YQa
Enepgy, and Industrial Strategy data, the main emitters by sector are:

Table 1:.UK BEI&HG Source of Emissiobg sector

Other Waste mgt
5% 4%

Transportation
28%

Agriculture
10%

Residential
15%

Energy

Business 21%

17%
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In Table 2the information from Our World in Data, provides the following summary by sector for GHGs:
Table 2:0ur World in Data GHG Sources of Emissidmg sector

Agriculture
18.%%

Waste 3.2%

e

Direct
industrial
processes

Energy- electricity, heat,
and transportation 73.2%6

Table 32018data from US Climate Watch, provides the following summary of the tog@R by
country:

Table 3:.Climate WatchGHGs by country

tCO2 e
14000
12000
10000
8000
6000
4000

2000 I
0
@

Stakeholder interests are growing in the private sector. The challenge is to levsaagierencen

favour of more sustainable solutions resides in governments ensuring ESG practices are included in the
criteria evaluations with an appropriate level oéighting.As the need for increased efficiencies in

logistics and distribution ramps up with new technologies, the balance to ensure ESG is concurrently
being addressed is a challenge. Social costs are being incurred as technology replaces workers. Where
earlier disruptive technologies created openings at new entry level points for workers, we are seeing
robotics becoming the new entry level point where machines only need apply.
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The status quo in organizations and within procurement teams can bérsélhg. What worked for us

flrad 6SS1x Aa tA1Ste KFEG ¢S FTNB 3F2Ay3 (2 02y (AyYdz
buying itand thegovernment approveits use, imust be OK. With reference to the CFCs, HFCs, silica

dust, hydrochloric / muagtic acid issues, the status quo is slow to change. The common default is we
OFyQli FFF2NR (2 OKIFy3aSod !'G 2yS GAYS ¢S O2dz RyQid |
FFF2NR  KSIEfOGK OFNB a2aidSYT | y Rfood fod@ss.drtuRy QG | FF2
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A rather innocuous appearirgpvernmentalprocurement tool is therocurement cardR-card. The P

cardwas intended to reduce the administrative costs for buying low value goods. Enter Amazon. Based

on conversations with procurement professionals in the public sector, they are seeing staff and

managers searching the Amazon sitedenls Their only measure of value is their budget. If it costs less

to buy an item from Amazon, they are doingagodilfp ¢ KSANJ GAYS AayQd AyOf dzRS
YI®d 0S® 5dziASa YIe o0So -tad@atmattrs. & 3ISGa OKI NBSR G2
Which causes us to reflect on local sourcing opportunities and trade agreements. In discussions with
procurementcolleagues in the Lower Mainland of BC, conservatively there could be $300M per year in
spending through fard programs withinteLJdzo f A O aSO0G 2N 2 S OFy Qi KIF @S f 3
under the trade agreements but when we think of thedd flexbility, there are options. Referring to

the Lower Mainland values, if only 10% of thed?d buying was redirected &icalsuppliers;t could
NERAAUGNARODzGS Pona G2 t20Fffe& 26ySR IyR 2LISNIGSR 0
obligations. To aBME sector, $30M is a meaningful amount of money. Public sector organizations may

need to look at their Rard guidelines and ensure thiaicalsourcing is the first option and foreign

online is not. Multiply the example dollars by the rest of the Camatharket and it becomes a

significant dollar value. It does require a conscious change in spending praetieeds may bypass

local supplies and smalmedium businesses which, ironically in part, pay the taxes which pay the

government staff. Using theircular economy vernacular, time to rethink the use afafds.

TheSin ESG invites a discussion on how the circular economy might impact jobs in general and social
benefits The transition will likely boost employment where there are more physical labour activities
such as those related to extending product life involvimgairing, remanufacturing, and repurposing
products for other uses. A 2020 OE@blication,Labour Market Consequences of a Transition to a
Circular Economy: A Review Paparironmental Working Paper #1,68dicates that the circular

economy could add @ more workers which will help to offset job losses where increased production
efficiency and technology is displacing workers.

The opposite of job creation is job destruction where labour is not required through a variety of actions
such as banning prodtgwhich are discontinued or not seen as being as responsible (agrgebls
substitution occurs where one labour activity is directly replaced by another (landfills to recyThieg).
transition to the circular economy would involve all types of jobvatigis but the aggregated value

appears to be slightly positive for labour roles.

Agricultural waste traditionally has been burned. There was no purpose for the tonnes of waste left
behind after crops were harvested. It was a cheap disposal method wbicpoundedthe GHG

problem. Vancouvebased Social Print I L3dSdudderand managing partneMinto Roy createda

better solution to the residue waste from sugar caqirn it into paper. The product RugarSeets

which serve thesame function as pukbased paper. Trees are valuable carbon sinks. The opportunity to
repurpose agricultural waste instead cuttingtrees, which are morémportantas aconstruction

material makes economic and social sense. Social Papéercreatesjobsand reduces the

environmental stress. If we have to use paper, we now have alternatives to mitigate deforestation.
Social Print ia good example of a company which s&SG as a scalable opportunitydaontinues to
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attract customers for itQugarSheets Repurposing waste into ard@antagewhich mitigates
environmental degradatioand increases employmenttps:/socialprint.com/

Puma, the German sportswear company, has joinedamrestationFree Callo Action for Leather

The raising of cattle is one of largest contributors to deforestation. Cattledeadha valuable by

product of the cattle industry. Puma, as part of their sourcing strategy will ensure, through reporting
transparencythat the hides for leather will not be sourced where deforestation practices have been
allowed. In turn, this will helto protect wildlife habitat and biodiversity, preserve carbon stdoks
mitigate climate change, and protect human rights. An example of consciousness in capitalism.
Deforestation occurs from a variety of agriculturalated harvesting operations including: timber, palm
oil, cattle, soy, rubber, coffee, and cocagus:/textileexchange.org/leathecal-to-action/

An alternative tccattle leather is on the market made from mushrooms-hised MycoWorks, is

0dZAf RAY3 | YdZAKNR2Y O0A2FAONB 2LISNI A2y d aedd222N] Q
General Motors tanake handbags and upholsteiMost automotive companies are trying to stop the

use of plastidbased faux leathers. The mushrodrased material could be a viable option.

ESG is growing in business practices as externalities increase. Externalities &ssusschs GHG
emissions, climate change, health and safety practicefysivity, equitypr continued use of toxic
chemicals. The social license of a business is granted by its employees, stakeholders, regulators,
customers, and the community at larggompanies which adapt a sense of purpose mitigate the risks of
externalities through their policiemnd seek to build their social capital.

McKinsey & Company in an October, 2022 article, identified 5 steps towards prioritizing sustainable
business oppdunities.

Step 1. Assess the value prospegtich make attradve investments

Step 2. Identify important technology and infrastructure enablers which could be applied to
existingassets and practicds give an advantage;

Step 3. Base priorities offirnate impact and technological maturity where there are big wins
which are attainable;

Step 4. Align with future policies and regulations set by leading countries with publicly declared
commitments;

Step 5. Define a strong business case and plan3qi@yearwindow which factors uncertainty
into the models.

VUCA, lte acronyncoined in 1985captures the market conditionsf today.Volatile, uncertain,

complex, and ambiguitySustainability through the circular economy will not be a linear process but

convoluted with many unintended consequences aneéxpectedoreakthroughsalong the way
Nond2 @SNy YSyidlt 2NBFYyAT I GA2ya 6bDhao +FOG & a3t2061
behaviours. Where larger corporations evade or disregard ILO labour camvgiolr environmental

standards, NGOs are capable of creating a lot of unwanted attention for CEOs. Thehmagosocial

media and through annual general meetiraged in all sectors. Their intervention has led to dramatic

changes in the fast fashionond. But far more is required on the social and environmental fronts.

/9h 2F . f101w20] LyO® [IINNE CAy(1Z adlFlidSR a¢KS LR
relationships between you and the employees, customers, suppliers, and the communities your

O2Y LN} ye& NBdkRo&kiasvgefided principles on irasting based on ESG and climate risk in

their 2022 BlackRock Investment Stewardship outlining their global prindiuegoseful leadership,

with accountability, will drive the changes in the market to achieve the intended outcomes.
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ESGeadiness ands continuum

There is no substitution for homeworkngaging with key stakeholders such as interest groups, NGOs,
Indigenous Peoplespmmunity groupssocial entrepreneurslected officials, government miniges,

key suppliersand othervested partieds part of the research. A literature review could be conducted

and a synopsis of the pros and cons developed. Talking with leading organizations which have navigated
the route successfully bear listening to.

An overview of a senior managent reflection on ESG status has been included with a detailed
questionnairein Addendum.IWhether an organization has adopted ESG or is considering ESG, the
guestionnaire shargpragmaticideas and ensuring success with ESG. Competing interests stmst as
management, staffing, policies, sales and marketing, governance, and efficiency to impact social and
economic development are taken into account.

The outcome of preparatory work is to draft the compelling narrative and business plan to move
forward orto promote continuous improvement on the ESG journey. Boards of Directors will need buy
in and legal counsés advisable.

Afirstofits-] AYR fF gadzAGE gl a €1 dzyOKSR o6& I 9dzNRB LIS Y
an alleged climate misnmagement case. In February 2023, ClientEarth, an environmental law charity,
filed the suit which could have implications for how companies address emissions. In this instance, it is
for not factoring in Scope 3 emissions in its energy transition stragusil has increased its

investments in renewable energy and lmarbon technologies. Theibsequentourt rulings will be

watched closely by many compani&hell posted a $40B profit in 2022.

Shareholders and stakeholders may have different views on E&@Gigs. The common denominator is

that all organizations understand that ESG strategies support existing business objectives and does not
mean that profits are being sacrificed. Without profits, there is no further purpose for a business. Profits
are citical to our economic development while ensuring environmental interests, sociabeieid),

improved communitybenefits and effective governance practices are how we sustain the profits.

Supplychainpolicies

TheGin ESG is addressed through a precoent policy as the framework. The policy represents the

AN GAGFa 2F GKS 3I28SNYFyOS LINI Ol A Gfpied ihdecisivgB K2 &
making Policies which embrace ESG temper the traditional models which wereljaisesl. ESG foies

are valuebased.Policies should be written as a comprehensive document as opposed to drafting an ESG
component to add on to an existirgyocurementpolicy.

Effective policies are momescriptivethan prescriptive This implies that rathahan having a policy

refer to a specific outcome or identify with equity seeking groups, the policy is broad enough to ensure
various ESG values can be attain&agolicy is more effective where there are tatgeted, timelimited
constraints on annual di#erables, requiring a policy to be continuously amended, as new leadership is
in place.

As an example, an organization, iprascriptivepolicy, states they want to target youth-risk,

between 1928 years of age, for increased employment opport@sitiin adescriptivepolicy, this

objective could be addressed as ensuring people facing barriers to employment will have increased
employment opportunities with our organizatiomhe prescriptive model often falls victim to time, as
objectives change ortber equity seeking groups want their issues to take precedence. Policies should
be reviewed at least within a-$ear period after being implemented. Stakeholder values and
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expectations are fluid and evolving.
An organizationgbolicy should be inclusivef and convey

ESG valueand objectives

Community and cultural commitments

Business ethics and professionalism

Administrative and executive responsibilities

Spending authories

Exceptionsexclusions or exemptions as per trade agreements
Supplier performace and conduct

Definitions for internal and external stakeholders

Fairness, integrity, accountability, and transparency

=4 =4 = =4 -4 -8 -8 -8 9

Staff conduct and supplier code of conduct are codified within a pdlicyadjunct within an ESG supply
chain policy is to state the job title of the person responsible for the policy. This implies within that
LIS NA 2 yieciptienEBG responsibilieare a part of their accountability for performance. Without
an ESG reference or some acknowledgement of sustainability within a job description, it does not
support a mandated commitment.he executive responsibility and reporting aenotedin the polcy.
The policy must align with corporate values and strategic objectR@gies are a means of messaging

G2 Fft &aGF1SK2tRSNE 2y |y PolEdsyuatbelraiifiecby @dior S { dz$ a

executivedor effective governance.

Policiescan be aspirational and inspirational asldouldalign withorganizational mission and value
statements The importance of policies is to set clear expectations around sourcing opfiorssipport

a procurement policy there should be a complementary padjaide A guide provides details on how to
interpret the policy with procedurahstructions. Procedures are affected by leading practices or

technical advancements, whereas, policies are more strategic. Procedures are relatively easy to amend,
while poltcies are not. All the more reason to ensure policies are relevant to all stakeholders.

Staffcodes ofconduct needs to reflect the organizational values. These values can include customer
serviceyrespect for DEemployee weHlbeing;business ethicg;onflicts of interest; gifts and gratuities;
protection of assets and intellectual properties; insidediray; financial reporting; and records

retention; Sy 4 NS LINBY SdzNB KA LIJT | OO2 dzy G I 0 A fwaiveRprode8sNihezey’ S Q &
applicable;and organizational objectiveblon-compliance by staffvith acode of conducshould result

in definedconsequences. Without the latter we invite bending the rules to fit the situation and

undermine the organizational reputaticand ESGommitments

Supplier codes of conduate the external messaging by an organization on its values and the
partnerships iseeks to form. Supplier codes of conduct support the core values @bihiteacting
organization and should be reflected in it€ @arty relationshipsSupplier codes of conduct are
voluntary; however, if they are included in a contracistrants thecodelegitimacy, meaning they are
enforceable or could lead to termination if performance is not compliant with the cBdpplier codes
of conduct can includéusiness ethicenvironmental standarddabour laws and practices; employee
well-being and skety; discrimination; harassment; violenamnd conflictsof interest The ILO labour
conventions provide a good framework to draft supplier codes of conduct.

Supplierperformanceevaluations can include an assessment of compliance with a code of conduct b
are more focused on the qualitative and quantitative aspects of the materials and service expectations
within a contract.
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Addendum VI provides a list définitionswhich can be used when drafting policies aviten issuing
solicitation documentavhichsupport ESG strategies

Business ethics

¢CNHza G A& GKS Sy3aiayS 2F 0dziAySaa dThe biénpiscaputedid A O f
the phrase the Golden Ryleeat others as you would like others to treat yale trust each other to

act in ways which achieve the greatest amount of good because people benefit from the most good.
Trust is the currency of a business professional.

ESdntegrates deontological thary and stakeholder theory. Stakeholder theory requires that the
interests of investors, employees, communities, and legal requirementedpectedwhen making

business decisions. Studies have shown that companies which perform well against their tmspeti
often have a strong sense of commitment to values and ethics. As statoloid Companyypically the

best performing companies outperform the overall stock market. Over several years, companies within
the same industry which adopted many of the trmiilding attributes outperformed their competition.
Corporations which put their staff and customers ahead of their shareholders are meeting shareholder
expectations.

In his booldevel Three Leadershiprofessor James G. Clawson talks about an individua +! . 9a @
personal values, assumptions, beliefs and expectations which become a part of our view of what we
think of as the way the world should be. These are-gelined by the time we enter the work place.

Real world experiences can cause ussse our VABES in order to be more effective along our career
path or when leading others. Personal conduct should be congruent with organizational values for long
term relationships.

The culture of an organization is its persona. Their persona is edléctits corporate actions and is

affected by the beliefs, values, vision, practices, behaviours, and messaging. The leadership is expected
to ensure the culture is adaptive to meet the expectations of shareholders and stakeholders. The

f SI RS NA KriuktISyac withdrRvideq what you heard should be seen in its actions. What was
acceptable in terms of social interactions between people even 10+ years ago was significantly and
rightly challenged by the M&@oo movement. Indigenous Truth and Recortiiliais about respectful
relationships. The precursor to this was the 2007 United Nations Declaration on the Rights of Indigenous
Peoples (UNDRIP). Corporations have a global presence and the UNDRIP impacts their strategies and
cultures. Business ethicseaa workin-progress. For supply chains, sourcing of materials and labour and
needs to be part of their procurement policy and practices.

A summary of the UNDRIP declaration adopted by the United Nations member countries, is as follows:

The Declaration ihhe most comprehensive instrument detailing the rights of indigenous peoples in
international law and policy, containing minimum standards for the recognition, protection and
promotion of these rights. It establishes a universal framework of minimumatasdor the survival,
dignity, wellbeing and rights of the world's indigenous peoples.

The Declaration addresses both individual and collective rights; cultural rights and identity; rights to
education, health, employment, language, and others. It outldssrimination against indigenous
peoples and promotes their full and effective participation in all matters that concern them. It also
ensures their right to remain distinct and to pursue their own priorities in economic, social and cultural
developmentThe Declaration explicitly encourages harmonious and cooperative relations between
States and indigenous peoples.

Responsible leaders set the ethical expectations of staff and communicate through ethical messaging

25| Page

h d



and conductln the case of TimberlandEO Jeff Swartz was made aware of the sourcing of hides for
leather from the Amazon rainforest in 2009. Swartz worked with Green Peace to release a policy
requiring its suppliers to not purchase cattle which were raised in newly deforested areas of the
Amaon. This policy had a significant affect on leather, beef, and other products in Brazil. Any cost
implications were completely secondary to doing the right thing to ensure brand protection and
customer loyalty.

Codes of conduct are a guide at best. Thelyacceptable parameters within which decisions should be

made by individuals. Thel8JLX & / KI Ay [/ | y I Reinfardes thiN®rb\soarand2onduét O2 RS
which a supply chain professional should exhibit in practice. The Code serves as guid@sice for

members and reflects on the profession as a whole. While it may not prevent acts of indiscretion, it

provides an appropriate level of response where the behaviour or conduct of an individual may detract

from the integrity of the profession.

The electonics industry has its Electronics Industry Citizenship Coalition Code of Conduct. Many of the
larger electronic brands are signatories to the code. While the intent of the EICC code is good, it has not
prevented the questionable practices of sourcing materials such as coltan from the Democratic

Republic of CongRC)We could surmise that cost pressures necessitate securing the materials first

and applying the code second. The Organization for Econorri@p€ration and Development (OECD)

has condemed the practices being conducted in the DRI@ Canadian government participates on

various OECD committees. In 2008 the OECD Guidelines for Multinational Enterprises states,

dobservance of the Guidelines by enterprises is voluntary and not legallgesaifteé L G F ala aKI @
meet the softer expectations of society while promoting commercial interests. Money versus morals.

The sanctions for noncompliance of a code should serve as a deterrence to act more responsibly.

One of the critical metals for Eéscobalt. lis estimated that the DRC contains 50% of the global supply

of cobalt. Cobalt extraction in the DRC is fraught with human rights issues. ~15% of the cobalt extraction
is provided by artisanal groups. Artisanal miners are individuals whdesgthan $10.00 per day and

use their hands with no other equipment, health or safety protection in this dangerous work. Artisanal
operations often use child labour. Amnesty International has been monitoring the DRC and little has
changed to provide righ to cobalt mining workers even in larger mining operations. Amnesty reported
that the Tesla mining supplier, Glencore, has not adequately addressed the concerns of its workers for
safety and health, since it signed a contract in 2020. While Glencorendbésly from artisanal miners,
conditions remain deplorable in most DRC operations. The DRC is one of the richest countries in the
world in terms of precious and critical materials.

Professor Leigh L. Thompson emphasizes that the presendewhal ethics and compliance program

in no way guarantees effective ethics management. Employees must believe that formal policies actually
guide behaviour, they are not just platitudes in a manuéhterpersonal ethics is the way in which we

treat others Bullying behaviour or cheating directly harms others. People may feel uncomfortable
speaking up during a meeting. Intimidation or the abuse of power are examples of unethical
interpersonal behaviours.

Another example where government has had to intereém the market, occurred in June 2023. The
Federal government put into effect, the wagjging and nepoaching legislation. These are now illegal
practices subject to criminal charges. Where two or more employers agree to fix, maintain, decrease or
control wages, these will be found to fall under the Competition, Actbsection 45 (1.1&) and (b),

similar to pricefixing by competitorsPricefixing and various forms of bidgging have fallen under the
criminal code for many yearshe nepoaching appés where two or more unaffiliated companies agree

to not hire employees between their organizations. W4digeng and ngpoaching have been found to

lessen competition in the market.
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David Montergthe author ofKickback Exposing the Global Corporate Brip&letwork, has a

quote on bribery simply being the cost of doing busingsso. NA 6 Sa6 ICKBBSNEPFSBESNE
R2AYy3 Add ' yR AT &2 dz2RASNR QRi2 NBES | &NDdg  TjldzAtl So 0K AS
has become the hidden standard ading global businessie referenced the case of ReReyce

RollsRoyce revenues increased exponentially between 1987 and 2016. Initially this was seen as the
RollsRoyce know how to marry technology and leading management practices. As it turned out,
Rdls-Royce was found guilty of a global bribery scheme. Using a system of shell companies, they

bribed foreign officials in Russia, China, India and in other countries before getting caught. Rolls

Royce settled lawsuits in the UK and USA by pdy$i§800 Milion in fines. But who really
NEYSYOSNRK LGQa 2dzad GKS O2aid 2F R2Ay3 odzaAySaa
again.
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line has been crossed) anstitutionalization of corruption can occur in which unethical acts become a

part of daily activities and people often have a vested interest in remaining Guietuivocally the

research showed that incremental steps of unethical behaviagrely went unnoticed. This may cause

individuals to escalate these activities, unintentionally with no malice to defraud, until it must be dealt

with. Aformer Imperial Tobacco employee admittedaalecadelong scheme to ship tafkee cigarettes

into the US where they would be smuggled back into Canada for sale.

Jonathan Gratch, professor of computer science, University of Southern California, sees the rise of digital
assistants adding to ethical concerns. His research is showing that people teness le¢hlical when
interacting with virtual assistants. This can be attributed to less emotional bonds, less empathy, with
diminishing social checks. Fairness and politeness are the usual norms with-face contact; absent

with machines GAI bears mucturther research and governanoersighthttps:/cams.mit.edu/wp
content/uploads/202305-15-WSHow-AWill-Changethe-Workplace. pdf

In 2013 SNC Lavalin paid a significant price for its unethical conduct. The World Bank barred SNC and
mnn 2F Al0&a ddzAARAFNASAE FNRY O0ARRAY3I 2vyedrsye 2F (K
An unintendedoutcome of SN®ribing public officials in Cambodia. The RCMP was already probing the
SNC activities in Libya, Algeria and Banglad&Ni. knew about its ethical choices but chose to not

make the right decisions at the right timén 2018, the Canadian government intrgxed the use of

deferred prosecution agreements. This waived the sanctions against SNC ISiN@libavalin seems to

regard illegal bidding practices as one of its standards of how business isBédween 200322012 SNC

settled bid rigging charges in Quabwith a payment of $1.2M. Again, betweed02-2011, SNC was

party to bid rigging with 6 other engineering companies in Quebec and paid a portion of the $12M
settlement.

In 2013, Canadian diamond mining company Rio Tinto, received approval from the Australian

government to exploit a sacred Aboriginal site in the Juukan Gorge. Archeological evidence indicated

that the cave has had human occupation for 46,000 years. Basedtdated Heritage laws from 1972,

Rio Tinto proceeded tdynamitethe site to expand their iron ore mine in 2028 the time,Rio Tinto

OKAST SESOdziA@S {FfAaodaNE &adGlFiSR GKFG KS KIFIR aidl|
misunderstanding abdu G KS Fdzi dzZNB 2 F G KS Wdzdz] dvefhalitd e s | S &l
process and take lzadership positioon the reform to the Aboriginal Heritage Act, whichdizeen

underway since 2018. This catastrophe to the loss of cultural and hidtlmicsrspeaks to the serious

gap in ethical conduct and responsibility of business leaders. While Rio Tineverayallymake a

Y2y 8l NE aSGdfSYSyd G2 GKS tdzdzidz YdzyiA YdZNNI YE |y
another lesson which show®tw economic interests can outweigh the environmental and social values

of disenfranchised citizens. Rio Tinto gets 15 minutes of bad press and can move on. The site is

27| Page


https://cams.mit.edu/wp-content/uploads/2023-05-15-WSJ-How-AI-Will-Change-the-Workplace.pdf
https://cams.mit.edu/wp-content/uploads/2023-05-15-WSJ-How-AI-Will-Change-the-Workplace.pdf

destroyed forever.

Ina February 2022 ma culpa statementRio Tinto published the findings and recommendations on its

corporate behaviour conducted lislizabethBroderick the former Australian Sex Discrimination

Commissioner. ThReport into Workplace Culture at Rio Timio- & | a0l G KAy 3 NBOGASs 2171
workplace culturevhichidentified disturbing findings of bullying, sexual harassment, racism and other

forms of discrimination throughout the comparnihe study surveyed 10,000 people which had been

vilhAYa 2F GKAa 62NJ LI I OS GA2tSyOSo wiA2z2 ¢Ayidz2Qa asSy
an embarrassmenb their stakeholders. Rio Tinteas launche@ssertive actions to correct these
deplorablepractices The JuukaGorge incidentcould A S SR | a |y SakangQRaanixy 2 F
ethos at Rio Tintttps://www.riotinto.com/-/media/Content/Documents/Sustainability/PecR FEverydayrespectreport.pdf

ESG requires that policies and business practices have strong goveamahsapport at the most senior
levels of the company including its boarllowing indiscretions in ethical condugtdermines the
integrity of the organization and itsrandcredibility. While any actiongaken by a corporatiomay be
within a legal rightit does not meet the ethical expectations of stakeholdenstheir conduct In the

case of Rio Tintave ansee that the Australian government wakoculpable in this avoidable
desecration By failing to provide governance leadership, as the UNDRIP recommendidaiaed
GKSe OKz2a$S (2 O2yR2yS wi2z2 ¢Ayidiz2Qa [ OGA2yad
Supply chain management skills

STEM jobsScience, Technology, Engineering, Mathematics) will increase in an attempt to transform
businesses into circular economy models. As ESG and the circular economy continue to entwine in
values and principles, this affects the skill sets required for indisdiw be successful in managing more
complex supply chain issues. Where the historic focus has been on transactional proficiencies, the future
prerequisites will use a different set of attributes.

Robotics and Al will continue to displace low skilled i@petitive types of manual labour. These
technologies will also impact professional services. Legal counsels are already applying Al, cognitive
learning, and machine learning to conduct research and predict legal outcomes. In supply chains, jobs
which aredirectly involved with optimization of materials; products which extend product life cycles;
and logistical efficiencies will be in demand.

For supply chain professionals, based on numerous studies, includi@jrthdar Jobs Initiativeéhere is
aneed b have effectivesoft skills While soft skills are usually seen as legsgiortant than analytical

skills, in the new economy there is a greater need to be able to adapt and respond quickly to changing
dynamics in markets and relationships.

Supply chaimeaders shouldhave

Sound business acumen

Ability to collaborate with multiple supply chain partners
Strategic problensolving skills
Negotiationexpertise

Gonflict resolutionskills

Team buildingskills

Supplier developmenstrategies
Balanced motionalintelligence
Systems thinkingapproach

Atotal cost of ownershiperspective
Analytical and creative skills

=8 =4 =8 =8 -8 -8 8 8 a9 A
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1 Green skills

Greenskills areaimed at reducing the anthropogenic activities on the environm8gstems thinking is
required in a circular econoyrto see how decisions connect with other direct or indirect outcomes;
whereas, analytical skills were desirable in a linear economy to solve specific problems, which may not
have considered other unintended consequenadedapting to a hybrid set of skillghich bridge

technical and social values will be highly desirable.

Aside from the perfunctory supply chain skills,rnvill be a heightenedwareness omow to:

implement social procuremeryractices

navigake trade agreements to engage with social ergrises;

adapt to environmental strategies;

balane local and global economic development sourcing opportunities;

utilize digitalized formats such as blockchain;

operate cradleto-cradle distribution for resource recovery; and

align policies with operational responsibility and accountability.

Al bots, such as, ChatGPT could replace procurement staff responsible for drafting competitive bid
documents, contract agreementssk assessments, evaluations, and other types of business documents.
LiQa 2yfeée | YFGGSNI 2F GAYST o0ST2NB / KFEGDt¢ FyR A
requiring higher volumes of documentation.

=A =4 =4 =4 -8 -8 9

With the focus on Net Zero, focusing on thavest cost of supplies is rather moot. Not that affordability

Aay Qi AYLERNILFyYyG o0 dughighdrheled faredicifig emissiohsNet Zér&is diescribed

as being the point where the volume of GHGs being released into the atmospheregoffset by the
@2fdzyS 2F DI Da 06SAy3a NBY2OSR® ¢KIFG A& GKS FAY 27
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Implementing ESG in an organization
1. Create the business imperative narratimed embed ESG in policiasd practicesWork with 3
party experts in the various aspects of ESG where your internal resources may be lacking. Define
what the organization wants to do such as Net Zero emissions for 2030. Assign roles and
responsibilities for senior executives atig management team. Have a communication plan go
out to all stakeholders. Ensure strategic operational and financial pldhise viewed through
the ESG lengrior to actionsbeing taken

https://www.canada.ca/en/services/environment/weather/climatechange/climgign/net-zeroemissions2050/challenge.html

2. Measure the current environmentdootprint for a baseline to set targets. Develop a risk
mitigation plan which aligns with the corporate governance and Net Zero targets. Set the KPIs
and incentives which reward responsible behaviour across the organization.

3. Address where training of dfawill be required and draft policies which support a Net Zero
initiative. Set a timetable for how Net Zero strategies will impact jobs and processes. Get the
buy-in from staff and look for the quick wins to encourage the replication of success.

4. Build rehtionships with governmental agencies, NGOs, industry competitors and partners to
build the capacity for continued sustainability initiatives. Do what you can within your sphere of
influence to positively impact your stakeholders.

5. Report out in an objectarand transparent manner on all ESG metrics. This includes progress to
date and gaps for continuous improvemeay part of the governance commitmenork with
3" party experts to provide insights as to where more can be done. Look for international,
industry, or bona fide standards of compliance to achieve and become a recognized leader.
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An example of a large organization taking on a strategic Net Zero plan was unveiled by Walmart. This
type of an approach applies to large and small initiatives wherenizgtions are implementing ESG.

Their approach recognizes that ESG requires a full supply chain effort and support when beginning the
implementation to adapt practices and make a difference.

Walmart launched its Project Gigaton in 20Ah.aggressive praam requiing? I £ Y I NIi Q &anda dzLJLJ) A S
stakeholdergo reduce 1B metrics tons (gigaton) of GHG emissions by 2030. They created a compelling

vision and acknowledged their leadership role to drive change across the supply chain. This strategy

includes providig suppliers with access to renewable energy with Schneider Electric and a supplier

financing program with HSBC to enable early payment of invoices and lending advantages. The

partnerships with its suppliers are tiedko & dzLJitHityi t& a¢idally redce their GHGs in operations

using sciencdéased targets and their CDC scores.

2 £ Y NI Q& t NBagef Quix pillafs/ihicHiitg stipplier partners can commit to where
possible

1. Energy use renewable energy sources with little or no carbon emissi

2. Naturec reduce emissions at the farm level and mitigate deforestation practices

3. Wasteq reduceall types of materialgoing to landfills

4. Product use and designincrease use of sustainable materials and recycled content
5. Packaging, to source sustainably and adopt circular economy production processes
6. Transportationg to reduce emissions and total miles of trucking

These commitments align with the circular economy principles and use disclosure as a key reporting
mechanism to encoage continuous improvements.

2 fYFNIQE / KAST {dAGIAYlIoAtAle hFFAOSNE YI Kt SSy
reduced 750M metric tonnes of emissions by June 2023 through Project Gigaton. These are mainly

Scope 3 emissions.

West FraseTimber announced in April 2023, that SBTi has validated its scope 1, 2, and 3 emission
reductions. West Fraser is committeddohieve neaterm GHG reductions across all of its operations in
the USA, Canada, the UK, and Eurdgest Fraser operates 6adilities to produce lumber, engineered
wood, pulp, newsprint, wood chips and uses renewable energy.
https:/mvww.westfraser.com/sustainability/sustainabilifseport

Global CPG company, Post Holdings, has committed to reducBepipe 1, 2 and 3 GHGs by 30% by

2030. The Scope 3 emissions largely come from the supply of ingredients and packdgigsna
https://www.postholdings.com/posholdingssetsscope3-ghgemissionsreductiontarget/

Globalretailer IKEA, iits Clmate Report FY22, is aggressively reducing its carbon footprint by increasing
the sourcing of renewable material&KEAeported a 12% reduction on itSQ emissions climate

footprint from base year 2016 with a 15% reduction in total by 2@fmmitments include bibased

glues for wooebased products; 100% recycled content in key materials; celkldased textile fibres;

and 100% renewable energy at our tedal suppliers, such as board factoreasd paper millsSIKEA uses

the circular economy as its road map for designing problems out of its supply chain. The complexity for
IKEA is to implement changes while operating 400+ stores in 49 countries with @@odets being

LINE RdzOSR FTNRY nn FlLFOG2NRSEA ¢ A K, repontedin 2@ dzhatd A SNE & L
affects only 30% of emissions in its supply chain. Reducing Scope 3 emissions is an issue with their
climate footprint. Finding alternativenaterials is a constant balancing act between availability,
affordability, and quality.

IKERa OF ND 2 hased éh2yjfiesInafeliglsvhich could model other similélome furnishing
retailers charts as follows:
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https://about.ikea.com/en/sustainability

Sustainabilityeadershipskills

Borrowing from the comprehensive Asahi Group Board of Directors skill matrix, veelapta set of

sustainability skilswhOK A a (NI ya¥FSNIofS (G2 |ye 2 NBdxpedted GA2YyQ
set ofskills into two groupsg decisionmaking and supervisory skillssahi names their respective Board

members in this public document.

Decisionmaking Skills Supervisory Skills

Executive Strategy | Global | Sustainability | Discontinuous | Leadership | Finance Risk & HR &

growth Governance | Culture
Koji X X X X X X
Katsuki X X X X X X
Tanimura X X X X
Sakita X X X X
Ahmadjian X X X X
Sasae X X X X
Ohashi X X X X X
Matsunaga X X X X

Drawing from their definitions of sustainability skills and abilities, they are as follows:
Strategyc ability to assess societal changes over the {tig;

Globalg ability to make decisions from a global perspective and frame of reference; ability to optimize a
blend of local and global

Sustainabilityg ability to provide leadership for the creati@f social impact through business; and
provide managerial direction rooted in the knowledge and insight orn ESG

Discontinuousgrowth ¢ ability to transform the business structure and earnings model; and encourage
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innovation and explore new areas of busige

Leadershipg ability to assess thperformance of business operations and raise related issues; and

FaasSaa GKS fSFRSNAKALI 0SIFYQa odzaAySaa OFLIOAEAGAS
Financeg ability to assess the state of management from performance and management indices and

raise related issues; and assess the resource allocation and raise related issues;

Risk & governance ability assess risk control and raise related issues; and absestate of
governance for business execution and raise related issues;

Human resources & culture ability evaluate a diverse set of human resources and their capabilities;
and assess the corporate culture and raise related issues.

These skills and alties should resonate with most organizations. The expectations of stakeholders and
shareholders are balanced in this set of objective criteria for Board accountability. Senior management
would need to successfully execute their responsibilities acrossatspectrum of activities.

ESG andxecutivecompensation

A 2022 Conference Board Report, suggests that due to increased attention to ESG by multiple
stakeholders and concurrent interests in stakeholder capitalism, Boards are linking executive
compensaibn to financial and noffinancial outcomes. Incentives are related to ESG performance
measuresBoards are also concerned that ESG can meet the expectations of shareholders and a
O2YLI ye Qa |LiSsMNIEw2oNNrkensad. Sod/

CNN business writer, Moira Ritter reported in July 2021, that the average S&P 500 CEO made ~300 times
GKS | @SN 38 4 ardidg ® BARL 4 IhfQIANE ¥ yIidD® 9ESOdziA @S tl &gl i
to an average US$15.5 Million. Meanwhile the average production and nonsupervisory worker earned
US$43,512. Stakeholders continue to challenge this disparity which contributes togheeaphave

and havenot perspective. A 2020 SHRM report talks about the executive pay difficulties and

shareholder protection. Issues such as clawbacks and cause definitions to address nonfinancial
performance issues; trying to adjust compensation foffpgnance in volatile markets; and incentives

to hit strategic goals such as improved performance untilegrsity, equity, and inclusiog)

objectives.

Researclsuggest that haveat leastl-2 years of operational experience with ESG targets before using

GKSY G2 aasSaa G(KS SESOdziaA@gSQa loAfAGe G2 RSt AOBSN
appropriate data and determine the actual impact on ESG goals. Boards are also concerned that the

reporting can be justified and demonstrate increased valuawbpducing ESG valueSome argue that

ESG is not about impact but simply a risk management issue.

The trend appears that 680% of the S&P 500 are rewarding executives for achievements in reaching
DElgoals; withonly ~20%of the S&P 508hifting attenion to reducing the carbon footprint and
emission reductions/Vhile this is a slight increase, it is not a resounding endorsement.

In a major rebrand, Nokia, the former Finnish phone seller, launched its new business platform in early
2023. CEO Pekka Lunark, sees Nokia leading in the digital transformation and wantetelop ESG

into a competitive advantageekka gotbup y FNBY b21AF Q& f SFRSNEKAL) GSIY
technology leadenttps://www.nokia.com/aboutus/company/leadershimnd-governance/grougeadershipteam/pekkalundmark/

Diversity
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A model for global diversity aridclusion is provided by The Conference Board. The CFB suggests that

GKS O02YLISGiSyOASa 6S AYyGSaINIGSR Ayid2 Iy 2NBFYAT | GA
Change management

Diversity, Inclusion and Global Perspective

Business acumen

Strategc external relations

Integrity

Visionary and strategic leadership

HR disciplines
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Professor Paul Larsen, from the University of Winnipeg, summarizes the motivators of supplier diversity
as follows

LYLINRE@Sa 2NBIFYAT I GA
Improves2 NHI YAT F GA2Y Q&
Broadens the supplier base

Improves corporate image/brand reputation

Matches demographics of consumers in target markets

Creates new business opportunities

LYLINR@Sa&a 2NHIFIYATFiA2yQa adzZlll & OKIFAY LISNF2NXI Y

Diversity in itselfjs insufficient to drive values. The culture of the organization will need to demonstrate
why diversity is important to its success in the future. Diversity in an organization is most effective
where values are aligned across the workplace.
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The key to digrsity bringing advantages to the organization is to have a common agreement on
whatvalue means. If people within an organization do not have a common concept of value, their
individual diversity can lead to incongruence or passive engagement. As iadbyithey will interpret
value as they personally define it. As an example, is spendlipgfocused on the lowest cost or is it on
the best value?

Procurement practices need to ensure that best value is the organizational view and aligns with-country
based values. Without a common understanding of what value is, we invite bias in deoisking. Staff

may choose to not buy products from a company because of a negative headline or internet story
regardless of what may actually have occurred. We losgtitential synergy found in diversity when

S KISy Qili Of SINI & RSTAYSR GlFftdsSd® ¢KS RAGSNASYOS
collective actions. Respect for diversity is one of criterion in change management

Diversity in the supplier basinvites opportunities for 3rd party audits to ensure value for money. As
discussed, NGOs provide monitoring but more intensive audits are often required for detailed
inspections. There are many such service providers in the private sector, such as, Benitss,

INTERTEK, QIMA, SGS, and UL. They provide factory inspections for compliance with standards, quality
andthe use of fund auditsittps:/www.gima.com/

At the risk of overstizng the issues, a large part of the shortages in products over the past gaaibe

attributed to single sourcing from major brands. Retailers are now rethinking sourcing stsded are

seeking smaller, diverse suppliers. There will be questiongialityjand capacity but empty shelves are

not working either.

CKAA AaKATO (2 6KFEG A& NBFSNNBR (2 Fa a2Ly OFffaég
retailers. Open calls are a shift in attitude that more ideas are needed. Breakthrough ¢haakires

from good competition in the market.
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It also goes beyond marketirmgnd encourages more local supply or near shoring of supplies which
previously favoured loveost, foreign suppliers. Lostigrm, it will be an interesting outcome from the
pandemic to monitor as a trend or a oidf event.

As a definition of diversity, gener@dll A 1 Qa o6SAy3 +y 2NHIFIYATF{iA2Yy @gKAOK
controlled by visible minorities or Aboriginal persons. Leadership in the indigenous supplier community

is being led, in part, by the Canadian Council for Aboriginal Business (CCAB). Tha@&ABfishe
under-representation of 60,000 Indigenous enterprises in Canada. Economic reconciliation is a desired

goal of the CCAB with corporations and governmental agencies. They act as an intermediary for
l'0o2NAIAYLFE 0dza Ay Saals sabs theqmftioigatdn By Abohignal buainessds infitsh G G
supply chain as a means to build the communities it operates in. The CCAB see the opportunity to

manage wealth instead of poverty for the Indigenous peoigs/www.ccab.com/membership/certifieéaboriginal
businesscab/

CCAB has created Psogressive Aboriginal Relation§PARpsa certification program that confirms
corporate performance in Aboriginal relations at the bronze, silver or gold level. Certified companies
promote their level with a PAR logo signaling to communities that they are good business partners;
great places tavork, and are committed to prosperity in Aboriginal communities. PAR is the only

Corporate Social Responsibility program with an emphasis on Aboriginal Relations.
https://ww w.ccab.com/programs/progressisaoriginatrelationspar/

The Canadian Aboriginal and Minority Supply Council (CAMSC) are a strong advocacy group which
facilitates expansion of Aboriginal and minofitwned businessesirige 2004, CAMSC as a Hfiot-

profit organization, certifies and develops diverse suppliers to contract with corporate and government
buyers.Concurrently, they help larger organizations connect with the certified suppliers they represent.
http://camsc.ca

NotableIndigenous companiea Canadawith a purposeinclude:
Ashfirewearc firefighting clothing designed for women, made with natural fibres and
OA2RSINI RFOGES YI GSNA I fud/Bsnidhednf RSR 08 ! &Kt S& hQb
Birch Bark Coffee Compargymaking clean, fresh water available to communitiminded by
Mark Marsolaishttps:/birchbarkcoffeecompany.com/

Cheekbone Beauty Cosmetics I§Cosmetics company founded/ldenn Harpeto provide
scholarships for First Nations youtlps://iwww.cheekbonebeauty.com/

Her Braids; making clean, fresh water available to communities and dionato the David
{dzl dzZl A C2dzyRIFiA2yQa .fdzS 520 a2@SYSyiliz F2dzyRSR

https://www.beadeddreams.ca/blogs/news/62537 79i&r-braidsmakingan-impact

Hinaani Desigig clothing sourced from northern and Canadian materials in a sustainable
manner and, supports local social causes, founded by Nooks Lingehwww.hinaani.ca/

Virtual Gurusg provide virtual assistants for businesses consisting of people facing barriers to
employment, founded by Bobbie Racett@tps:/thevirtualgurus.com/company/about

In British Columbia, Indigenowsvned businesses can be found at BC Marketplilost cities provide a
listing of Indigenouswned businesses. Buying goods or services from these targeted groups, directly
impacts their economic and social interestss:/marketplacebc.calindigenouswned/#marketplace

Molson Coors began a strategic shift towards DEI in 2020. From their publiditrersity, Equity &
Inclusion in 2023 (The Americathley are aggressively targeting to improve their commitment to DEI as
follows:

9 Aspire to increase people of callorepresentation in the US by 25% reflective of market by the
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end of 2023.
1 Aspire to increase representation of women reflective of market by the end of 2023.
1 Achieve $1 billion of spend with diverse suppliers in the Americas by the end of 2023.
1 Investin commnities and organizations that promote social change.

In an update from Molson Coors for Q2 2023, they are on target to achieve their DEI goals.
In other areas of its business operations, for 2025, Molson Coors targets:

1 Use 22% less water in brewing

1 Grow barley with 10% less water

1 Reduce Scope 1 and 2 emissions by 50%

1 Reduce Scope 1, 2 and 3 by 20% across its value chain
9 Achieve zero landfill waste in all its operations

Theemission reductionare verified through the SBTi mod®lolson Coors, as part of its transparency,

reports out using TCFD, SASB, GRI and/NzDdt Security metrics and subscribes to the UNSDG
framework. https://w ww.molsoncoors.com/goaland-reporting

Molson Coors has invested US$4.5M in BIPOC organizations across Canada antléi kistrics
track the change in the representation of women and BIPOC on the Board of Dirketadgrship
Team; Vice President positions; and Total Workfatige./www.molsoncoors.com/diversity

Ly d St Qale wmausike)Bys@inake, and Enabled (RISEdasegy for 2030 has been very assertively
executed by its senior executives. As a lintge gobal technology leader, Intel, has invested
strategically and successfully to date in a supplier diversity program. Thek22020rporate
Responsibility Reportoted that while they spent US$1.0B in 204#h diverse suppliersthey expeatd

to double this to US$2.0B by 2030. Intel achiead&) SS800M spend with minoritowned suppliers
globally by 2023; US$500M with womewned suppliers outside of the US 2§25; and US$250M with
blackowned USbased suppliers by 202Btel has achieved their targets y@ars ahead of schedule!

IntelQa ¢ 2 Kekg@ts2ahdD4D% representation by women in technical positions; double the number
of women and underrepresenteainorities in senior leadership rolesghaance accessibility and
increase the percentage of employees who $#dntify as having a disability to 10% of our workfogce
an increase from the 2020 assessment of 1.4%.; ensure that inclusive leadershipegraanti
accountability are embedded in our cultuf@ps://www.intel.com/content/www/us/en/corporate-responsibility/2039
goals.html

Countering the efforts of companies like Molson Caord Intelin the US, are the anDEI hurdles being
pushed by politicians such as the Governor of Florida, Ron DeSantis. DeSantis has barred Florida
universities from spending state or federahfls whichpromote, support or maintain any programs that
advocate for diversity, equity, and inclusion, or promote or engage in political or social adiikin.an
evolving sociadtrategy and will likely morph into a few versions of itself in varisagkplaces.

The demographics of the workforce in trucking are part of the resilient strategy discuasiotise

need for diversity Driver shortages can impact capacity and service levels. Traditionally the trucking
sector has been male-dominated role. As in construction, women have a great opportunity to enter a
relatively recent career path. Taking on the role of driving, with less focus on being able to physically
handle cargo, drivers need to be tech savvy and ensure safetitaheas. Amplify finds it challenging to
attract and find higher quality drivers which meet their expectations when turnover occurs. The driving
profession has been under rated as a career option. Amplify are actively trying to hire women for driving
positions. The COO references that the average age of drivers in the industry is closer to 50 years of age.
While at Amplify, the average age is ~28 years.
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continued growth by women as trucketse they drivers, mechanics, and executidesg-ebruary 2023,

the BC Ministry of Social Development and Poverty Reduction announced $1.6M in funding for a free

truck driver training course for women. Thentnth program is ope to women who are unemployed

gAGK | /flFraa p fAOSYyOS GKNRBdAdAK (GKS ,2/1 Qa [/ KIFIy3aiy

https://www.womenstruckingfederationofcanada.net/

A 2023 reprt by Dr. Naveed Khan of Centennial and George Brown Colleges, reports 3.5% of
commercial drivers are female in Canada whereas there are 8% in the US. Canada has ~320,000 full and
part time drivers with 27,000 retiring each year.

Employee wellbeing

Staffturnover rates and workers leaving the employment ranks is contributing in part to the inflation

rate and supply shortages in late 2022. For those who stay in the workplace there is an increased level of
stress. In Deloitte Insights Magaziner Summer2022, worker wetbeing is based on physical, mental,
financial, and social aspects. A fr@ndemic poll by Gallup showed that 31.5% of employees are

engaged in their jobs; 51% are not engaged; and 17.5% are actively disengaged. The workplace is not
getting better with most complaints about the amount of workload and the extended workday hours

being incurred.

This certainly adds to the cost of suppliers as a low employeebeigfy can be related to lower
productivity and higher health care costs. Attragtiand retaining good workers is critical. Studies show
that the greater the affinity people have with their employer values and their personal values, they will
make a greater commitment to the interests of the employer. The workers feel valued and bave le
turnover.

Employee welbeing is part of thanew ESG holistic. A 2014 study on wading by Deloitte showed the
top 5 triggers for retention include flexible scheduling, telecommuting (now referred vmdsng
remotely), designated office spader wellness, reimbursement for webeing expenses, and healthy
snacks. Fast forward to 2023 and we see that flexible scheduling and workintehgmere
necessitated by the pandemic

¢ KS Hnanmn aid dzBibeind B peCoimizRaSéte résponsibitifygood corporate citizenship

and a critical performance strategy to drive employee engagement, organization energy, and

LINE R dzOGng ¢baldiodjazture thattodaythere can be a sense of complacency with employee
well-being programs and when opportities arise for them to move on, they jump atlitmay cost an
employer an incremental amount for the retention tactics but it can cost far more when they walk out
the door.

The weHlbeing of employees is being tested in early 2023 as market conddijnst to a slower

RSYlIYyR® D223fS> gKAOK Ada F2dzyRSNBE tI3IS FYyR . NAY
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email and has been clawing back hbaddenefits and other perks. Google has devolved from being the

newschool to going oldchoolcorporatewise.Wellbeing just met its alter ego, affordability.

A 2023 reportEQUITY, DIVERSITY & INCLUSION STRATEGVARERORN OF LGBMWI®RKPLACE
TRENDS IN NORTH AMERICA by the RéakersGroup, an international recruitment consultancy,
addresses the potential for companies to improve their performance. This report summarily indicates
that organizations are not attracting and retainipgpfessional staff, largely due to the lack of a DEI
transparent workplace. The LGBTQ+ professionals earned significantly lower incomes than other staffers
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in similar organizations. This was identified in lack of their pay equity, promotional opporthésser
benefits, low affinity for values with employers, less professional development and training, and less
mentoring. Turnover rates amongst all staff were higher due to the disconnect on values atheivgll

where organizations were relatively siteon DEInttps:/iwww.robert-walters.ca/content/dam/robert
walters/country/united-states/files/2023edi-report/EDINA-GenderReport.pdf

Pay equity and pay gaps are two distinct metricpliy is the direct comparison of wage rates for the
same work, without considering how these individuals may identify gapgare the average diffrence
between wage rates for different groups of people, without consideration of the specific job.

Author Patrick Lencioni reiterates the need faralthyorganizations as well as beismart Ensuring

the healthyorganizational values such as good merand low turnover among employees is as critical

as having themartattributes of effective technology, marketing, finance, and strategy. Sustaining a
smart and healthy organization is no easy feat based on most corporate records to date, otherwise more
companies would have lasting success.

Business with a purpose

Interest in the environmental issues in general began imtick1960s. The attention to the social
factors in business began ~8ars ago. The City of Vancouver enacted the first Ethicabasthinable
Procurement Policy in Canaaa2005 This action led to social procurement policies and practices in
many sectes which saw the valuef 3 party serviceproviders in the form o$ocial enterprisesSocial
enterprises ardusinesses with a purpose.

Some of the morevell-knownexamples of social entrepreneurs include

9 Bill Drayton, founder of Ashoka, which supp@txial entrepreneurs on a global basis;

1 Blake Mycoskie, founder of TOMS, donating shoes, eyewear, water and community
development programs;

1 Dame Anita Roddick founder of The Body Shop, focused on sustainable ingredients and
supporting small scale farmers;

1 Jeffrey Hollender, fouret of Seventh Generation, developed etendly cleaning and hygiene
products and donates 10% of profits to social and environmental programs

1 Mohammed Yunus, founder of the Grameen Bank, which began foiedit loans aimed at
women to start businesses in villages desperate for services and to develop their financial
independence;

1 Paul Newman who efounded Newmans Own with profits donated to multiple social causes

ESG is reliant on responsilalad ethicabusinesses, be they farofit or not-for-profit organizations.

Their customerdbuythe brands and servicemdare loyal and trusting of their operation¥.von

Chouinard, cdounder of Patagonias a good example of a fprofit business, which voluntdyi
contributes to communities. Patagonia donates 1% of its sales to support and address environmental
issues.

Businesses with a purposeust also be financially viable. Social entrepreneurs are not dependent on
grants or donations to sustain their operatis. Charities are dependent on grants and donations. For
profit companies must meet the needs of its shareholders and investors. Social entrepreneurs are not
profit motivated but fully understand that in order to do more good, they must also be successful
business manageiss they operate their social enterprise and often compete withpi@fit companies

Research Gate provides a comparative look at conventional business entrepreneurs and social
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entrepreneurshttps:/www.researchgate.net/

Business
Entrepreneurs

Social Entrepreneurs

Objective Build a business; earn profits Create sustainable solutions for
social change

Risk Basic business risk Basic business risk plus social
aspect

Feedback Established consumer and market Need to be creative in obtaining
information sources market and responses

m Competitive for one company Collabarative for societal impact

Sociaprocurement

Social procurement can include fair trade products; living wage programs; local economic development;
apprenticeships; community enrichment; supplier diversity; business ethics; environmentally
responsible products and services; and building social cafitaiial procurement ithe shift from

making good deals to making deals that do goboday more private sector, publicly traded companies
and public sector organizations are embracing social purchasing practices.

Social procurement aligns witeveral othe UNSDG goals of 1. No poverty; 3. Good health and well
being; 8. Decent work and economic growth; and 10. Reduced inequalities.

ISO 26000 Social Responsibility guidelines use (7) core subjects for organizations to address to engage in
ESGbased actionsThese are

Organizational governance

Human rights

Labour practices

Environment

Fair operating practices

Cmsumer issues and

Gommunity involvement and development.

NoohkwhE

Where most ISO standards arempliancebased these areguidelinesonly. ISO 26000 aligns with the
UNSDG goals, similar to social procurement above, with the additi8n@é&nder equality; 9.
Affordableand clean energyand13. Sustainable cities and communiti€SO 26000 sets an expectation
of good governance in organizatis which adopt the guidelines.

Social enterprises
Social enterprises are operated by business entrepren@gasial enterprises do not displace
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conventional, profit motivated suppliers in a community. Social enterprises complement the supply side
in the market. Their role is to find ways in which people who are systemically barriered have
opportunities to be repesented in the workplace. Meaningful workaibasichumandesire Where a
for-profit company trains and hires for efficiency in service delivery, they can be reluctant to hire
individuals who potentially appear to be less efficient. Social enterprisestdedo provide the skills

and types of work best suited to the needs of a barriered individe@profit companies which do work
with social enterprisesjemonstratetheir sense of care and commitment to a community through their
business practices

Saial enterprises are a new supplier base for supply chains to work with for goods and services. With

labour shortages in all sectors, SEs are filling the gap. In BC, Embers Staffing, also an SE, specializes in
skills development and training, which conneetorkers with companies. Many of these workers were

people facingystemidbarriers to traditional employment. Founder, Marcia Nozick, began Embers in

HnnMm GAGK | YA&aaAazy G2 ONBFGS SO02y2YAO yR SYLX 2@
Downtown Estside. In 2018, Embers employed 1900 people and paid $6.5M in wages and benefits.

One of the stronger advocates for the advancement of social procurement is Buy Social Caiia@al
ExecutiveDirector, David LePage, has built a credible program for imgi¢img social procurement into
organizations. The BC Social Procurement Initiative pioneered the development of training programs on
social procurement in the BC public sector for several yeafsi/www.buysocialcanada.com/

For 25years, the Canadian Association for Supported Employment (CASE) based out of Nova Scotia,
provides comprehensive programs for engaging employers with disabled individuals. CASE works with
employnent service providers, community agencies, and stakeholders working toward full participation
in the labour market by offering resources, expertise and supp@is:/supportedemployment.ca/

Social enterprises (SEs) aa-for-profit organizations which represettie welkbeing ofindividuals
which face system barriers to employmentBarriers may be attributed to being némmigrants, lack
of transit, limited educationelder/child care needs, criminal recordsjailability for hours of work,
Indigenous biass, or other impediments tdeinginterviewed foror holding a jobThe Accessibility for
Manitobans Act has define&) types of barriers:

1. Attitudinal barriers where people think and act based on false assumptions
2. Informational and communication barriers where some the people receive what they need to
know but not all
3. Technological barriemcurs where people with disabilities cannot access the site
4. Physical and architectural barriers are where obstacles prevent easy access
5. Systemic barriers are policies, practices or procedures that result in some people receiving
unequal access or being excluded.
Would your organization hire an -@onvict? Likely not. However, Purpose Construction out of Winnipeg,
does. As acxxial enterprise, Purpose Construction trains barriered individuals to qualify for construction
work, pays them living wage rates, and helps them to return to full time gadtén in the private
sector. Purpose Construction builds social capital in a comityniVith a shortage of skilled trades,
Purpose Construction caupplya pool of workers to meet the demand in the market without
government subsidie$itps:/www.purposeconstruction.ca/contact/

Living wage rates are based on the local community costs to afford a living. It is based on (2) adults with

(2) children; (1) child irT Dayare; (1) child in preand afterschool care; adults each working-36

hoursper week; (1) parent taking an education after work hours: groceries; transit pass; and rent. LW

rates exclude: credit cards, loans or debts; retirement savings plan; owning a home; children education

al @gay3a L FyaT St RSNJ OlinivB fequired Rr récrgadiond, 2ritefitainmeéntos & 2 vy R
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LW rates in Canada since 2011. The City of New Westminster, BC was the first to do so. The City of
Varcouverinitiated its LW policy in 2017 and abruptly stopped its LW program in January 2023.

https://www.livingwage.ca/

It costs ~$120,000 per year in Canadantarcerate an individualvith an average age of 30ased ora
variety of Federal government statistics and the Office of the Parliamentary Budget Offiege is a
60% probability of recidivism, within oneear, if they have spent one term in prisdthile social
programs have difficultfinding adequate funds to deal witsarly preventon for youth at risk we
always find the $120K for tliretreatment.

One of the early and continuing success stories in the social enterprise sector, is Clamnpaiy

Services CCC Ii.the Vancouver lower mainland, CleanStart, in 2015, paid $233,000 in wages to its
barriered employees. This resulted in a social return on investment (SR@DNfper year in the local
economy. In 2020, CleanStart contribdteb1 4M. CleanStart was the idea of its founder Dylan Gpggs
who took a new way of looking at how business can contribute to social v&llesmStart began in

2010 with one truck and handful of employees, many of whom faced systemic barriers to employment.
It has become a very successful business and has encouraged and resulted in many other social
enterprises to be formedattps://cleanstartbe.ca/

SEs [ay a vital role in providing employment opportunitigsb training, and ensuring a safe work place
for people facing disabilities. There is a social return on invest when disenfranchised people gain
meaningful employmentas shown in an empirical study by Ernst &Young with Atira Property
Management irR017. Afinancial returnof $4 to $1 is not uncommon

In July 2013, a new type of corporation wasoduced by the BC Government. Community Contribution
Companies, or CCCs, are hybrid corporations that bridge the gap betwegmfiocompanies and non

profit organizations. SimilartoneINBE FAG &S / / / Qa |+ NB aSidzld ddierel OKA SO S
to BC government law related to this. However, unlikehdNR2 FAGA X /// Q& OlFy FGGNI O
for growth and operate the same way as any other business:pMafits and charities have restrictions

as to owning and operating businesses amadning social enterprises. The CCC model allows social

enterprise businesses a legal structure to operate under.

/11 Qa Ydzald F2tft2¢6 | ydzYoSNI 2F ./ 3I2@8SNYYSyd NHzZ Sa
will always be directed toward a socialrpose

Social procurement, which is a progressive, vddased model for supply chain professionals, was
referenced in the booksGood Planets Are Hatd BuyandPlan It for Our Planet

Fair tradeproducts

In Canada, Fair trad&T)certified products a& recognized by the federal governmentidogq === is

the only one which can bapplied b ensure the products are FT compliant. Hiestrategyenables
farmers and workers to have more control over thiairming and production. This leads to an increased
income with improved health and education in the families of the farmé&sa leader in the global
movement to make trade fair, Fairtrade suppofarmers and workerand connectsvith the
consciousness of the customers who buy their produets://fairtrade.ca/

There are literally hundresbf FT certifiectities and townglobally. Many private sector organizations
have agreed to buy FT products for their staff and understand that FT products are a voluntary way to
support responsible sourcingT produce incudefananas, cocoa, coffeeptton, flowers, fruits, herbs,
honey, nuts, oils, quinoa, rice, sugar, tea, veggies, textiles, and wine.

Costco supports the Equitable Food Initiative (EFI) and FT by paying a premium for products which are
labelled with the bona fide symbol.
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FT certified products ensure:

A 39 party audits are conductedn a regular basis

A Direct income for farmerwhichat pricesbetter than open market prices

A safe working condition®r workers

A Improved health and educatidior workers

A Environmentdy responsible practices to grow FT products sucbddfee and tea

Decarbonizatiorpractices

The 2015 Paris Agreement and the UN Framework Convention on Climate Change led to the target of
Mm®p / A YiRdistribl @@ JhtdrgstBupports the Net Zero campaigns and many businesses
are trying to reduce their anthropogenic impacts on global warmdmApril 2022 McKinsey

Sustainability report highlighted (10) technologies to mitigate carbon emissions:

1. Renewablesnergy
2. Batteries and energy storage

3. Circular economy

4. Building technologies

5. Industrialprocess innovation

6. Hydrogen

7. Sustainable fuels

8. Nature-based solutions

9. Carbon removal, capture and storage
10. Agricultue andfood

Decarbonization is a twipld strategy First, signifiantly reduce the greenhouse gas emissions; and
secondly, remove carbon from the biosphere by capturing emissions and increasing storage in
agriculture and forests.

This will require rethinking how energy is created, how we maintain production and digbriboft
goods, and land management practices. The increased warming of the planet is largely attributed to
power generation, industry, transport, buildings, and agriculture methods.

The electrification of society patremendous pressure on the demand for electricity. Currently, power
generationfrom fossil fuel$s accountable for 30% of the gloliaD.

This implies the neefibr morerenewable energy sourceé. serious challenge for industry is the

LINE RdzOG A2y 2F &aiGSStz OSYSyidz IyR OKSYAOIfA 6KSNB
achieve, whereas, electrical power cannot. Options include clustering of energy plants at concentrated

sites for integration of processes. According to @@dumbia Climate School, sustainable biomass can be

used for some cement factories and steel plants. Steel is possible through charcoal combustion instead

of coal, where charcoal is deemed to be a renewable energy sdurspite of the technical soluti@to

OdzZNd SYAadaaAizyas GKSNB Aa || y2GS 2F LRaArAdGAGAGE TFTNR
hard-to-abate industry like cementto be acarbghS dzi NI f SO2y2Yeé Aa TSI aiaofSo

Biomass is an alternatiyeenewable source @nergy, usedn many global locations in the form of
wood pellets. Wood pellets can be used to convert gmatl energyoperationsto biomass energy.
Burning wood is allowed under the Paris Climate Agreement as long as trees which are cut are
replanted. Trees are a natural carbon sifikhere are certainly debates over claims thatiing wood
releases les€Q than coal as an examplBellets can be made from recycled pallet boarfdsestry
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residuesand tree branches, reducing landfill waste. Pelletsratatively easy to store and transport to

rural areas with smaller populations and lack of other energy infrastructordseat and powerThere

is a demand in the UK, Europe, Japan and South Korea to replace coal with wood pelletRioargys

and biduel sources, in addition to wood, include garbage, foliage, food scraps, and waste cooking oils.
Biogas is produced from animal manure and human sewage. The US Energy Information Administration
estimates that biomass meets ~5% of the energy demands.

As CeChairof the Glasgow Financial Alliance for Meto(GFANY, Mark Carney stated in anterview

with McKenzie & Company in December 2022, there will be substati#alded assets the

conversion away from fosdilel based companies. Cqahntsand other highemission assetwill

require bridge financing in some form as a sectoral pathway to wind down these operations to achieve
i KS teperatdre reductiortargets.Many ofthe coal plants have 380 years of remaining

operational time which will need to be incentivized to come to termination earlier than they originally
intended.Financial institutions, under the guidance of GFANZ, will play a pivotal role in this economic
transition.Phasing out fossbased industries will require economic viability to ensure energy security.
Financingoptions forenergy infrastructures are naharket ready.

In October 2021, the Science Based Targets Initiative (SBTi) issued net zesanadggiobal
temperature reductionstoprd Y RdzZA G NA I £ f S@Sfta 2F wmodp /I ® ¢KS {.
transition plans to deal with Scope 1, 2, and 3 emissions, $@ort milestones of achievement, Board
governance responsibility and exece@tigompensation tied to achieving results. The SBTi is funded by
IKEAFoundation, Amazon, Bezos Earth Fund, We Mean Business coalition, Rockefeller Brothers Fund
and UPS Foundation.

Scope 1 emissions are those which directlycontrolled and generated fro an organizatiorowned
asset. Scope 1 emissions can include those from furnaces, btalglisiesand companyehicles

Scope 2missionsare indirectlyattributed to purchased energyransportation, waste, business travel,
employee commuting, and eimicalsincurred by suppliersCoalfired vs hydropowelGHGsvould be
vastly different in volumes, as an example.

Scope 3 are also indirectly generated by the suppliers to an organization through the supply chain
materials being supplied, their transpotian, excavationendof-life disposalpr use when sold in the
market. Scope 2 and 3 indirect emissions are mutually exclusive by classifiSatpe. 3 emissions
should be identified as being upstream or downstream in the supply chain process.

UpstreamScope 3ndirectemissions are: purchased goods and services; capital goods; fuel and energy
related activities; transportation and distribution; waste generated from operations; business travel,
employee travel; and leased assets. The upstream activities are the inlagtiods incurred to acquire

the goods and servicdsom all supplierdo produce a product.

DownstreamScope 3ndirectemissions are: transportatioand distribution; processing, use of sold
products and their enaf-life treatment; leased assets; franisks; and investments. The downstream
activities are the outbound actions required to get product to market for the sellers and eventual
disposal by customers.

Luiz Amaral, CEO of SBTIi, estirmtitat Scope 3 emissions are 11 times greater than Scopeidsiems.
Supply chain professionals are in a position of influence to affect Scope 3 emissions through targeted
agreementausing SBTi methods

In February 2023phg time coal producer Teck Resources, in a response to the Investment Industry
Regulatory Orgnization of Canada and the New York Stock Exchange, stated it is considering spinning
off its steelmaking coal investments. Tees considering hovt might reposition itself for resources
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which will be in demand in a lower emissions world. Teck divattesiake in Fort Hills oilsands to
Suncor for ~$1Bn August 2023, Teck confirmed its coal business is in play as an exit strategy.

ArcelorMittal similarly invested $1.8B in its Hamilton operation to remove coal in its manufacturing
processes. ArcelorMal, one of the largest steel producers has committed to replace-lbaséd
ironmaking and associated steelmaking asskits using a technology referred to as direct reduced iron
combined with clean hydrogen fueled electric arc furnaces.ORI/EARnethod is aimed at reducing

CQ emissions by 60%n June 2023, ArcelorMittal and GM signed an agreement whereby GM will buy
steel with at least a 70% recycled content out of Hamilton, Ontario

Carbonsequestratiorinvolves capturingcQ, removal and storage from the atmosphere. The two types
of sequestration include biological and geological. Biological uses the natural carbon sinks such as
reforestation, restoration of mangroves and wetlandsil and water. Geological relies on the
techrologies to storeCQ in underground rock formations. Carbon capture and storage compresses the
CQ and it isthen injected into rock formations for permanent storageapturingCQ during the

production process allows for increased scalable solutibmaldition, is direct air capture and storage
(DACS)

The largest CADACS plant is located in Iceland. It has been operating since September 2021 to remove
a targeted 36,000 tonnes of carbon per year from the atmosphere. This is a scalable solution Wwigh the
and other countries adapting similar technology. Svaiased Climeworks developed this effective DACS

process involvingubsurfacemineralization of carbon which is meetiff§O 14064 standards.
https://climeworks.com/directair-capture

The federal government provides tax credits for companies which invest in equipment to ca@ure

and for equipment to transport, store and u€®). Reducing industrial emissi®through carbon

capture, utilization and storage technology (CCUS) is a key governmental strategy to address climate
change An example is the 2023 start to the Heidelberg Materials cement plant in Edmonton. The $1.4B
project is designed to capture antbse carbon which is the equivalent of 300,000 cars per year. This
would be the first carbon neutrdcility in North AmericaTheCQ would be piped underground and

stored near Edmonton.

CCUS is part of the strategy which creates CCUS hubs. The di@dB$ hubs is intended to allow the
sharing ofCQ transportation, storage or utilize the same infrastructure. This will reduce the significant
barrier costs to expanding CCUS facilities. The number of gigatons required to reduce GHGs will require
hundreds of CCUS hubs. Currently there are only a hantfwilas in the world buhundredsmore are

needed and beinglanned.A 2021 report)s carbon capture too expensiviey? BaylinStern and

Berghout addresses the issue of the concentratio@@femission streams. High concentration is found

in the productionof ethanol and ammonia which is ~70% of the emissions and are the lowest cost for a
CCUS system. But these only account for 5% of the global emission volumes. Low concentration
operations such as power generation, cement and petrochemicals represenes tima percentage of

global emissions but are the most expensive to bring into a CCUS infrastructure.

In October 2022, global giant Apple signaled that it wants its supply chain to be carbon neutral by 2030.
Apple chip supplier Taiwan Semiconductor Mantieng Company, stated they will be using 100%
renewable energyas reported in Supply Chain Dive. When leading brands like Apple nesee th
commitment, itQ @ game changer with positiveripple effect across many sectofhe Boston

Consulting Group eshates that only 10% of companies were measuring their emissign&% from

2021.

Renewable energy is going to continue to target wind and solar development, which show promising
results to date. Challenges for these alternative energy sourcesegi@us. Land availability being one.
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Germany has only ~9% of its land available which would be considered prime for onshore wind farms.
Morocco is leveraging the use of solar energy to displagmrted energiesin a November 202&2port

by E&Y~20% ofr 2 NP CGe@e2gQid powered from renewables such as solar and wind turb@war

has enabled this emerging economy to irrigasestareas of its desert country and increasing its
agricultural exportst a relatively low cosindia, Egypt, China, UAE, and Mexico operate some of the
largest solar farms.

Ly G4KS KSFENI 2F /FyFRFQa 2Af FyR 3I1& AYRddzZAGNRZ
Nagwan AlGuneid, Director of Business Renewables Centre Canaddhseayss a surge with private
energy developerito wind and solar projectSSouthern Alberta and Saskatchewan havgropensity

for high winds with an abundance of sunshiSaskatchewan has a higher investment in solar projects.
The increase in renewadsis driven in part by the deregulation of the electricity markdbst provinces
have control of energyates

In 2020, the Athabasca Chipewyan First Nation partnered with Concord Green Energy to build three
solarpower farms in Southern Albertdhe $146M investment will yield 150 gigawatt hours of clean
electricity per year. This is significant as 1 gigawdtB watts or capable of providing energy to
~300,000 homes. Hproject aligns with the Province of Alberta commitment to reduce dependency on
cod-fired electricity generation; reduces need for diepelwered generators for Chipewyan residences;
demonstrates the leveraging opportunities with the UNDRIP for economic development and soeial well
being; and the commitment to the UN SD goal of cleanatfatdable energy; and the circular economy
principles of energy and resource conservati§ralable modedcan be used by BC First Natided

Ot Sy SySNH& LINR2SOrebtaip@s. adzLILI2 NI / I yI R Qa ySi
Newfoundland and Labrador, ended a moratorium ondvwower in April 2023, anopenedbids for

wind energyprojects a few months later, according to a Canadian Press article in Augus{T2@28 will

be no government subsidies involved and a potential for revenfi&2M per yeafor the Provincial
coffers. The site for the project involv&d1 square Kms of Crown Land. The application process is
expected to take ~18 months with environmental studies afigh8rty financial analysts reviewing the
proposals.

I FYFERFEQ& 5AF @A YA hHENoh SEhwelRagdRof thesNonhweat Tarrkoyies, 2s
constructing a solar power plant. The facility is designed dadial panels which generate power from
direct sunlight and light which is reflected off thearround snow cover. It will be capable pfoducing
4200 megawatt hours of electricity per year. The solar energy will displace 1M litres of diesel fuel per
year, reduce 2900€Q e and will be completed in early 202%ihe renewable solar power will
O2YLX SYSy(d 5AI@A1Qa Od2NNByi 6AYR RASA&ASE Keo
0SG6SSy (KS D2@SNYyYSyd 2F GKS b2¢ FyR GKS C
Investment program.

In a 2023 Reuterseport, Britain has successfutlgenK I N}y SaaAy3 gAY R LI26SNI I yR
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electrical requirements. This resulted in a 5% reduction in importing éat&nergy from France.

However,gasfired plants increased output by 1.8% over 2€2022to meet demand

Many issuesemain toharnesswind power and other renewables to reduce fossil fuel dependencies.
One is he technical expertise required to designdabuild wind and solar plantsperate and maintain
them, fadnglabour shortags. Wind and solar energy compete for the supply of critical raw materials
and rare earth metals which drive costs upwartise International Renewable Energy Agency (IRENA)
identified these problems in 2013duxtaposing the volatility of prices and governmental financial
support compounds the transition options.
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Thermal Energy Storage (TES) technology complements renewable energy sources. TES provides reserve
power, energy strage, and increases the efficiencies where heating and cooling are necessary. TES can
store heat or cold which can be accessed when required to balance the supply and demand of various
forms of energy generation and technologies. Heating and cooling cansGfbo of energy

requirements for buildings and in industry. Similarly, lolugation energy storage (LDES) ensures clean
energy is availablby capturing thevaste or excess energy being produeedi having the flexibility to

draw from days, weeks, or mdrs later. Solar and winds energy sources halimitations dependent

upon weather and seasonality. TES and LDES smooth the peaks and valleys associated with these forms
of renewable energpnd support decarbonization

Battery energy storage systems (BEB&stments are growing significantly since the 2022 US Inflation
Reduction Act. While energy sources can be intermittent, such as solar or wind, BESS offers options to
address capacity. There is the potential for BESS to replace backup diesel gereradtesdacid

batteries.

Renewable energy is dependent upon batteries to store energy. The emergence of vanadium as an
alternative to lithiumion batteries is on the market. Vancouver based Invinity Energy Systems is making
shipping container sized battes with the capacity to power 380 homes. The batteries enable solar

and wind turbines to generate the power and store it when the sun goes down or the wind stops to
provide reliable energy. The advantage of vanadium batteries is that they can be chadjed
dischargedver 100s or 1000s of cycles; whereas, lithiam degrade much faster during the charging
cycles. Invinity has productions centres in Scotland and Asia.

IRENA shared some interesting limitations on the use of hydrogen. Hydrogen is margpseurce it

is an energyarrier. Hydrogen must be manufactured as it does not appear naturally. Pipelines for
hydrogen can cost 280% more than oil pipelines and currently there are few hydrogen pipelines for
transporting the fuel. If hydrogen isq@iuced from fossifuels, it adds to the GHEzalthoughit can be
made from renewable electrical energy. The demand fordawbon hydrogen is not stronglydrogen is
primarily for road transit in fuel cell E\\SCEVand refueling stations. Some municigieets operate
using hydrogen as they have a limited range of travel and can be fueled from a municipal station.

One company which has harnessed hydrogen for warehousing logistics is Plug Power Inc. They have
successfullyjnnovatedfuel cell technologyor material handling equipmenOne example is for forklifts
running on green hydrogen fuel cells. A refueling takes less than 3 minutes; zero emissions; voltage
never dropsvhereas batteries willho PPE required when refueling; ideal for 24/7 operadidalug

Power have fuel cell products for stationary power products and fleet vehRleg.Power can build on
site hydrogen filling stations and also have a distribution system consisthighgbressuretube

trailers. https://www.plugpower.com/

Compressed natural gas (CNG) has had some success in the markets. Several fleet operators use CNG for
fuel and claim lower operating costs. The City of Hamilton runs ~130 buses on @&\Gc®emissions

FYR &l @S 2y 2LISNIridAy3a O02aitad hyildl NA2Qa . fdzS 2 (SN
gas (RNG) derived from cow manum@ovative trucking company Hyliion, out of Austin Texas, is a

leader in electrified powertrain optits for Class 8 serrucks. In 2022, Hyliion partnered with Cummins

Inc to utilize natural gas and electric engines in the Hypertruck ERX powertrain with onboard power

generation to recharge batterie€NG has not found favour with the general public cortersidue in

part to the price difference for a limited choice of CNG vehicles and fueling stations are not plentiful.

Honda ceased the manufacturing of its Civic Natural Gas vehicles in 2015 due to low demand and lack of
fueling stationshttps://www.hyliion.com/

In Q2 2023, Walmart ordered ChNBwered Class 8, heavy duty hauler tryeksing X15N Cummins
enginesin Freightliner standard model3he circular economy connection is thia¢ CNG is produced
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from biomethane. Biomethane is captured from waste such as manure and landfills and processed into
natural gas. Methane is 25 times more potent tHa@® emissions. Chevron distributes the renewable

CNG fuel. Walmart continues to intege alternative fuels into it40,00CGvehiclefleet. The advantage is

that CNG already has a distribution network and can be adapted to fuel conventional truck designs.

To reduce costs of electric trucks for fleets, is the use of eldcailers. Electric trailers can hook up to
any type of truck which allows fleet operators to utilize existing tractor vehiclebald&d startup Range
Energy, has secured funding and tested its electric trailers in 2023. Their powered trailers reduce
emissions byl0%, reduce fuel costs and are intended to easily allow for operators to hook up with any
type of tractor, be it diesel or adllectric. The electric trailer allows for a more affordable transition to
all-electric or alternative powered tracterailer rigs.

Liguid natural gas (LNG) burns 40% fewer GHGs than coal when producing electricity. For many Asian
countries, buying Canadian/American LNG could reduce their overall emissions. LNG is big contributor to
our employment and the economy. LNG is used mestonghaul fleets but not for commuter vehicles

due to onboard storage capacity, lack of filling stations, and ultimately insufficient Shkesaveat with

LNG is that it emits much higher volumes of methane gases. In July 2023, the Internatioriaéarit
Organization (IMO) completed stricter global emission standards. The IMO went so far as to say that
while LNG will be allowed for marine shipping fuels in cruise ships and container ships, ttertong

use of LNG does not meet new emissions stand®&@®025, the European Union is expected to issue
new LNG standards aimed at decarbonizing the maritime sector, according to the IMO. LNG as a long
term alternative energyppears to have a much shorter shelf life for investors. This will also impact the
oil and gas sectors.

In 2021, Metro Vancouver noted that 90% of emissions from apartments, houses, offices, shops,
schools, and industrial buildings is from natural gas. Natural gas was and is primarily the most affordable
energy in the regioms it has ben promoted for decades due to the vast quantities of supply at a low

cost In 2023, there iagrowing debate tdan natural gas and require new residential developments

use electricity only. The town of Squamish took this step a couple years agoBRyrtie major

supplier of natural gas has gone on record that it does not want to accelerate the move away from fossil
fuels in their massive distribution systeihe Metro Vancouver climate board is pushing to move away
from natural gas and renewable naal gas much quicker. Renewable natural gas is made from organic
farm waste, land fill sites, and water treatment plants, which Fortis provitles city of Nanaimo

announced it will ban natural gas heating in new home construction effective July 1,T2024ill have

a ripple effect with reduced sales of natural gas fireplanes appliancesaffecting many SMEs in this
sector.Restauranteurs will need to rethink their cooking options and locations if natural gas is not going
to be available.

GermaryQ @hancellor Scholz wants to ban natural gas boilers in new residences starting in 2024, which
has created a debatédea. Affordability is a key issue in these debates and a lack of infrastructure to
support electricity as a viable option, in the shorterme

In British Columbia, the provincial government has introdustp 1 of the BC Energy Code for Part 9

BuildingsIn 2023, this is voluntary, performantased compliance model applies to new residential

buildings. However, municipalities and towns egply the Code to ensure energy efficiency in new

construction exceeds the basic requirements of the BC Building Code. The Code states the energy

efficiency which must be achieved and the builder decides how to construct it to meet and exceed these
requirements.One of the recommendations is to incorporate at least one temperatamgrolled room

as reported by Andrea Woo, in the August 18, 2023 Globe andMKilA & N2 2Y aKz2dzZ R y 24 ¢
The BC Energy Codmuires that all new buildings be ne¢ro eergy ready by 2032
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Building Code. As a builder and developer, he says the Code has encouraged designs which reduce the
use of energy. The design changes icafude extra insulation, larger roof overhangs on sefatting
overhangs to provide shade, and exterior roller blinds on-easdl westfacing windows. Vivian

Loftness, a professor of architecture at the University of Pittsburgh, reiterates that honigndesan

reduce the indoor temperature€ool roofsvhich reflect more sunlight, strategic window placement,
rainscreen facades which have a gap in the exterior claddinggfiigiency heat pumps, transoand
windowswith exhaust fanscan reduce interiotemperatures These design nuances are most effective
dzLJ 8 no® t 2NIFo6tS AN O2YRAGAZ2YSNE IINB | oFyR AR
construction will be affected by the changes to the Building Code, setédsngoutcomes will take

decadedo be realizedThe changes to the building code are an important signal that design, which is
fundamental in the circular economy model, is at the heart of making a difference, within our sphere of
influence.http://energystepcode.ca/app/uploads/sites/257/2019/08/BCEnergyStepCode _GuideDigital v02July2019.pdf

The clanges in the building code may be rooted in the success of the Passive House design. Originating
in Germanyin the late 1980spassivebuildings are ultrdow energy for heating or cooling. Passive

designs are used in residential, commercial anthénconstruction of schoolsPassive Buildings Canada
characterizes passive houses as being air tight, no heat transferred from inside to outside, balanced
ventilation, triple paned windows, super insulated, shaded and land placement considerations.

Related to he passive concept is tl@entre for Interactive Research on Sustainabi®Rpbuilding at

the University of British Columbi@nceived by Professor John Robinsbopened in 2011. After
challenges to the existing building codes were overcome, tR& @uildingsinet energy positiveytilizes
100%collected rain water, locduildingmaterials, reuses reclaimed waste water, designed to optimize
natural lighting, and relies on natural air ventilatidrne building is certified LEED Platinum.

E-Methanol produced from green hydrogen is another form of renewable energy which is low carbon.
Where electrification may not be feasible in some industries such as cement and stésthanol
could meet the technical requirements.

There is increased interestihe use of greerammonia to compete with greehydrogen. Ammonia has
~twice as much energy as liquid hydrogen by weight and ~nine times the energy density ofilithium
batteries. With 90% of global trade linked to marine transport and the commitmethédynternational
Maritime Organization teeduce emissions by 50% by 2050, from 2008 levels, greener energy could the
catalyst.

Energy, produced througmuclearfission has been considered as a means of achieving carbon

neutrality. Nuclear investments are included in thedg®enTaxonomyln Canada, Bruce Power and

Ontario Power Generation (OPG) see nuclear energy as a key contributor to its Net Zero climate change
goak. The companies have partnered to evaluate potential opportunities for deploying small modular

reactors (SMRs)Of significant note in December 2022, was tigtorical,technological breakthrough

to produce clean energy through nucldasion This waschieved by scientists at the Lawrence

[ F02NI G2NEQA FI OAf A inan expgriméntak nmiode 2itifdcleabfudiod beéomdst NI Y I
commercially viable as a carbon free, renewable energy source.

One renewable energy gap which Canada has needlas in geothermal supply. Canada has very few
geothermal energy generation installations or projects in place. We are one of the few Pacific Rim
countries to not explit geothermal as aenewable source. Consider that Iceland;\&@rs ago was
dependent on imported oil for energy and has now transitioned to geothermal enBegpkjavik is
supplied with direct use geothermal energy. Hot water near the surface is piped into buildingsfor he
and distributed through District heating systems for multiple types of buildi@mthermal investment
has not caught the attention of government or investors, who compete against other energy sources
with lower upfront costsBut in the longerm, geothermal could be the cleanest and lowest cost

47| Page


http://energystepcode.ca/app/uploads/sites/257/2019/08/BCEnergyStepCode_GuideDigital_v02July2019.pdf

renewable energy source for much of Canada.

One breakthroughgeothermal operation is underway in Hinton, Alberta. Novus Earth is addressing the
need to decarbonize energy through its innovative and pragnaatect-use geothermal, closed loop
design, to provide power to the nearby city of Hinton. With support from several levels of government,
Novus Earth is enabling local agriculture, aquacultueetical farms, enhanced tourism and recreation

as part of tkeir Latitude 53 Project. The geothermal system can service forestry and pulp mill operations
in a cleaner energy model and creates jobs in the community. A scalable design which will sustainably

drive economic and social benefits while mitigating environtatimpacts.
https://novusearth.ca/latitude53project/

The transition from international oil and gas energy supply to renewables will, in all likelihood, involve
the major oil companies. Their balance sheets can afford the investment; they have a history of running
complex projects; they have experience with hydrogen fuels; they will maintain the backstop of supply
until the various renewables can affordably displémssil fuels. The gas and oil companies have taken
stakes in renewable energy and will be poised to be the suppligreveforms of energy as they exit

from their legacy models.

Carbon taxes are seen as the most efficient means of starting to meet drecfal requirements of a
decarbonized world. The tax on the volume of carbon emissions requires that producers factor this cost
into their final goods. Therefore, everyone paisferred to asnternalizedcosts as opposed to
externalized; where society pys for the additional cost of disposal or clesyup the air. The carbon

tax makes for an even playing field. When all producers pay, all their customers pay and there is no
advantage or disadvantage. A geopolitical challenge is where countries dospettd&ESG goals and

allow producers to be exempt from carbon taxes and simply pocket the profits.

Food security and the circular economy

Food security is defined by the World Bank, drawing from the 1996 World Food Summit, under four
main dimensions being @t simultaneously:

1. Physicahvailability2 ¥ F22RY C22R | @At oAfAGE | RRNBaaSa
and is determined by the level of food production, stock levels and net trade.

2. Economic and physicatcesgo food: An adequate supply édod at the national or
international level does not in itself guarantee household level food security. Concerns
about insufficient food access have resulted in a greater policy focus on incomes,
expenditure, markets and prices in achieving food secubjgaiives.

3. Foodutilization: Utilization is commonly understood as the way the body makes the most of
various nutrients in the food. Sufficient energy and nutrient intake by individuals are the
result of good care and feeding practices, food preparatidvergity of the diet and intra
household distribution of food. Combined with good biological utilization of food consumed,
this determines the nutritional status of individuals.

4. Stabilityof the other three dimensions over time: Even if your food intakedisquate
today, you are still considered to be food insecure if you have inadequate access to food on
a periodic basis, risking a deterioration of your nutritional status. Adverse weather
conditions, political instability, or economic factors (unemploymeising food prices) may
have an impact on your food security status.

One of the global paradoxémvingenough food produced to feed the worlget 1Billion people doot
have enough food. The inequity in food distribution is a major contributor topitablem. The
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developed economies have a surplus of foods which leads to waste, while the developing countries go
gAGK2dziX FT2NJ NBlazya 2F LREAGAOIE YR S02y2YA0O RA
food supply chain ibeing lost throup waste

The 2019 reporThe Avoidable Crisis of Food Wastem Value Chain Management Internationialnd
that 66% of occurrences of food waste were from manufacturing, consumers, and procéissing;
hospitalitysectoraccounted for 13%and retail, poduction and distribution made up the balance of
23%.

Sources of food waste

@ Mfg B Consumer @Processing@Hopitality
@ Retail @ Production @Distribution

Consumer behaviours, excess food production methods, and marketing campaigns have combined to
createa lot of unnecessary food waste. The colours, sizes, and shapes of food influences our dexisions a
to what we should buy. Grocery stores set arbitrary standards as to what appears to appeal to
consumers and culls perfectly nutritious foods due to their lower aesthetic image. Organic produce is
more susceptible to artificial applicatisof selection dteria and increases castWaste which the

circular economy sees as a resource, includes not only the products but the consumption of enormous
guantities of waterand nutrients to produce the goods.

In their 2023 McKinsey repoiReducing food loss: What grocery retailers and manufacturers cahelo,

authors noted that fruits and vegetables, cereals, roots and tubers incurred the greatest proportion of

food loss. An astounding 5 M tons of tomatos are lost during the during the harvest, postharvest

handling and storage, and processing stages. In WERiries, 60-70% of tomatoes make it to a

store shelf. In the developing world, only ~35 to 60% make ittothe stoleA £ S A0 Qad Ay S@OAGL o
losses will occur, twihirds of the loss is edible and could be safely redirected to human consumption.

Meat and dairy account for ~8% of the food loss. Food security focus needs to be on reducing loss to the
fruits, vegetables, cereals, roots and tubedsich are global produce.

Consumer food trends in developed countries often faviast foods.Fast foods temporarily sate a

feeling of being hungry but lack the necessary nutrients of a balanced diee$3ed meats and

cheeses are costly yet convenieRealth and nutritional benefits take"®place. Obesity is a growing

KSFtGdK LINRPOtSY gKAOK SELISNIAa O2NNBfIGS G2 LR2N SI
Factor Atlas reported in a 202218 survey, that ~26% of adults are living with site People have

become disconnected to the importancelwdw foods are grown, processed, shipped and consumed.

Local sourcing shortens the food supply chain which will reduce some waste, reduce pollutants, reduce
over use of fertilizers, reduce transpation and storage costs, and packaging. Food security is an
outstanding issue. According to the Food and Agricultural Organiz&tiefisition, food security

includes having consistent, reliable access to safe, nutritious food. When the availabiligsibiticg,
nutritional quality and longeterm stability of food sources become strained or nonexistent, food
insecurity exists. Reducing hunger is one of the 17 UN Sustainable Developmer{tUBi&ixs)

KersiaCanadais a globalfood and beverage comparigcused on biosecurity and food safely 2016,
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Kersia recognized that sustainability in the food sector goes begopplyand marketingLeading by
example, they havetrategically adopted (9) of the UNSDG goals to addeessntribute to sustainable
businessoperations:

=

Zero Hunger (2)

Good health and welbeing (3)

Quiality education (4)

Clean water and sanitation (6)

Decent work and economic growth (8)
Industry, innovation, and infrastructure (9)
Responsible consumption and production (12)
Climate action (13)

Partnerships for the Goals (17)

L'y SEL YLI SartdeFshipsf6r bl goals their membership in AshokZanadaAshoka is
aimed at affecting positive social change across communities by supportingesdoigireneurs and in
education programs around diversity, language, culture, gender, and its expression.

©CONOOAWN

Despite the problems associated with over use of fertilizers, there is the problem of attaining adequate
supply of fertilizers due to geo/political gotems.The agricultural industry is very dependent on

fertilizers to maximize crop yields.February 2023 report from Bloomberg Intelligence analyst, Alexis
Maxwell, highlighted the reliance on Russia, Belarus and @ifiertilizersd / | y | Fposibaed oS f €
supply fertilizers fronprivately operatedSaskatchewaivased,Nutrien Limited but cannot meet the

global demands which are required to sustain agricultural crpsrien is looking at increasing

production by another 40% by 2026.

Shortages opotash,phosphate, and nitrogewill continue to push food prices upwardglorocco, with

an estimated 70% of the phosphate reserves, is emerginggisbal tradingpartner as the Russian

Ukraine war enters its"2year.While US farm labour costs are @gped to increase by 17% by the end

of 2024; fertilizers are projected to increase 70WWheat and other agriculture crops in Canada and the
US are being threatened by droughts in 2023. The war in the Ukraine has led to severe shortages. The
WesternAustrdian farmers appear to be poised to take advantage of another big year for their crops
and substantial price increases. The poorest people tend to bear the brunt of the inflation on basic food
stuffs. This shortage is going to add to the global starvasismes at least for another harvest yeard

have a ripple effect across the glabe

In 2023, India, which affects 40% of the global rice market, bannedbasmati white rice exports for
fear of shortages for its people. This had an immediate impactthitnoarding of ricebeing reported
where Indian populations in CanadadSA, and Australraside. Retailers argeeing pricenflations on
many rice productsThe major buyers of Indian rice are China, Philippines and Nigeria.

Ecosystems need to thrive. Efishing or farmfishing leads to serious upsets to the balance in the
ecosystem. Consider the problem of eutrophication. Eutrophication occurs when excess nutrients, such
as fertilizers, are flushed into waterways and harbo@ambridge University zamjist, David Willer has
written extensively on this subjedteft untreated sea lifeis killed offby depleting oxygen levels. Thanks
G2 yIFiddNBEQa oAQlIt @dSa o028aiSNaER>Y Oflyazr YdzaaSftax
ensure part of themarine ecosystem is sustaineBivalves continuously draw waste nutrients out of the
water as part of their food supplWhile western economies view bivalves as more expensive proteins,
bivalves will be part of the solution in food security. A major fasus larger fish and sea produdts
commercial purposesBiodiversity in the circular economy is essential and our ability to harvest bivalves
can feed us, reduce emissions, and protect the biosphere.

Q)¢
O
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It is encouraging to see the results of NGOs @scthe Aquaculture Seafood Council (ASC) and their
mission to ensure a supply of sustainable seafood products. Costco Wholesale in Canada is a supporter
of the ASC. A random purchase of Kirkland brand shrimp in October 2022 showed that it was from India
and there was no ASC certification. ~70% of shrimp from India is rate AVOID. AVOID means that the
sourcing is questionable and may be due to overfishing, caught or farmed with poor management
practices, or may be harmful to other marine life. Caveat emptor.

The food industry can be characterized as beinglegopolywhere a small group of companies have a
large control over the supply, demand, and pricing of all the products. Often this can be from the farm
to the fork. If major food producers and sellexdopt ESG policies and practicesyill alleviate some

food security issues. On the other hand, without their commitment, we may need more intervention by
government agencies, which nobody truly wants. In late 2022, with food shortages the major food
distribution companies are reporting record profits. That in itself is not bad, but these same companies
have pled guilty in the past of pricing fixing on various items and commodities. Business ethics and
corporate governance practicese inherently linkedn food security discussions

Indigenous communitiekavefaced the issue of biopiracfor years Biopiracy involves taking endemic
plantsor their seedsused as a source of foa@d medicine, and monetizing them in the global market.
Companies patent the ew version of the plant or its genes without paying compensation in any form to
the country of origin or its people. While biopiralcgsbeen a gray area from a legal perspective, it is
certainly a moral issuand acompromise on business ethiche2022UN Biodiversity Summidrafted

an historicaframeworkto address biodiversitwith the following recommendations being agreed to:

! Maintaining, enhancing and restoring ecosystems, including halting species extinction and
maintaining genetic diversity

1 "Sustinable use" of biodiversityessentially ensuring that species and habitats can provide the
services they provide for humanity, such as food and clean water

1 Ensuring that the benefits of resources from nature, like medicines that come from plants, are
shared fairly and equally and that indigenous peoples' rights are protected

1 Paying for and putting resources into biodiversity: Ensuring that money and conservation efforts
get to where they are needed.

A breakthrough in negotiations, as to how to care far oceans, came about in March 2023 with the

UN Convention on the Law of the Sea. After twenty years, a unified treatodecting the high seas was

NBlI OKSR® ¢KS KAIK aSla FINB GKz2asS 20SIy FNBla 2dzia
gKAOK I Oly26ftSR3ISa (GKS ySSR (2 OdNb G(KS SELX 2AdLl 0
share in this rich bounty. Mining of the ocean floor will eventually require an equivalent set of

regulations similar to those for mining on the surface. Wltfile real test will be on how to implement

and monitor this policy, the step forward has been taken. For decades, commercial interests have

chafed against the dependency of the sea to provide sustainable food supplies and protect marine
biodiversity.

A Global Diversity Framework Fund was established in August 2023 with 40 countries committing funds
to address biodiversity losses. Biodiversity directly correlates to the economic, health adukingllof

people and ecosystems. Climate change is affecyeithidreasing temperatureghe Fund is aimed at
reducingthe average global temperature.

From an ethical perspectivejhen scientists discover a compound in the ocean that can treat a disease,

who will profit from this type of discovery? In 2010, Japan&sgppean, and US pharmaceutical

O2YLIF yASa FAESR F2NJ I OFyOSNI GNBFGAYy3a RNIzZZ RSNAR OGS
have the resources or technologies to commercialize these findings, so should companies, within the
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Western economiesantrol the rightsbecause of their access to weétth

Industrial agriculture with corporate farms continues to displace the small, faonityed farm
businesses. Unfortunately, with the intent to reduce the cost of food products one of the-ttisibas
been environmental degradation through coentrated animal feeding operations. Tonnes of animal
waste seeps into the water table; air borne emissions are transferred to crops and can create E. coli
infections. Antibiotics are required to keep CAFO animal#tfneand promote growth.

Biosecurity practices are a method to prevent diseases in flocks of birds such as chickens, turkeys, ducks,
and pheasants. The highly pathogenic avian influenza resulted in 43)ygg hens dying in 2022. The
shortage of eggsaused a spike in egg prices of 26M%he US.

Food security faces a lostgrm problem in terms of labour shortages and ownership, largely due to
demographics. Farmers are retiring with very little succession planning in place. Part of the solution will

be to attract qualified, immigrant farm operators to take their place. Canadian education programs are

trying to increase the interest in agribusiness as a viable career. In spite of this promotion, enrolment in
agriculture programs remains at a chronic <Z%chnology has been a source of increasing production
GKSNBE f102dzNJ NBYIFAya Yy AadaadsSe® ! HnHo NBLR2NI FNRY
Food Institute at the University of Guelph provides good insights into the food security issubs whic

must be addressed in the near future.

The Director of Purchasing for Growers Supply Co., Victoria Waksfialed her insights on food
security or foodnsecurity as she phrased it. Growedssaregioral agricultural company which has been
operating nce 19374 Yy . / Qa . Tindy buydorib¢alfood productionn three key areas

1. Encouraging and supporting local farmers and food producers to increase the availability of fresh,
healthy, and affordable food in the region. This is done by purchésiadly grown food at farmers'
markets, joining communitgupported agriculturgrograms, with local government support and a
strong following in the region by consumers. The pandemic disrupted global supply chains and led to
shortages of certain foods,hich led to an increase in demand for local products.

2. Investing in sustainable agriculture: Supporting sustainable agriculture practices such as regenerative
farming, organic farming, and permaculture ensures the {@mg productivity of the land ands ability
to produce food.

3. Increasing food literacy and education: Educating the community about healthy eating, cooking skills,
and food preservation techniquédwlpsto increase food securityCommunitycentres, colleges and
universities in thedkanagarregion shifted to empowering individuals to make healthy food choices and
reducing food wast¢hrough educatiorand prioritizing local sourcinghe COVID pandemic reiterated

the importance ofaccess to locally grown produce.

Vertical farms are n@ being constructed. Literally like high rise apartments with various crops being
grown on the levels. Vertical farms are touted as being better for the planet by producing quality
products with a much higher yield and saving on water and land spacee &otial population nears
the 8billion-mark, vertical farms are seen as a means to addrgsat ofthe sustenance requirements.

In April 2023, Up Vertical Farms opened itg0B0ft2, 10-meter high, indoor greenhouse to grow leafy
vegetables. Thikighly automated operation uses 99% less water, 99% less fertilizer and no pesticides or
herbicides. Owners, the Rashti brothers, conceived of the idea when they saw the lack of quality
vegetables in remote BC communities which had to truck vegetablesnmGalifornia. The sheghelf

life had high spoilage rate and clystUp Vertical, which is located in Pitt MeadoB< on a former

hayfield. Up Verticdb turning outthe equivalent of a 35@cre farmon about 1 acre of land. In 2022,

the Province of B amended the agriculture rules to allow vertical farms. A good step towards food
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security.

The future of farming is going to become more invested in technology to produce crops and manage
costs.Researchers Murdoch and Sumner from the California Agrialilissues Lab of the University of
California, show that automation in farming operations definitely increases the revenue per acre.
Pruning has a 15% up lift; Spraying a 5% up lift; Weeding and mowing a 5% up lift; Harvesting a 10% up
lift. These valuesange from US$ 20800 per acre in economic benefits. The pressure will continue on
sustainable practices and increased efficiencies to improve financial returns for farmers.

The June 2023 McKinsey & Company regbgagricultural Transition: Building sustainable future
highlightedhow decarbonization measures can mitigate GHGs and do so at relatively low costs. The
exhaustive study had 28 recommendations for the agricultural sector to be more sustainable. There
were 4 broad areas to affect GHGs:ial proteins; Crops; Rice; and Energy.

The technical GHG mitigatisacommendtionsto reducemillions of £Qe wereto be realized by:

Increasing concentrat®-forage ration

Use of biologicals

Direct seeding of rice

Reduced oveapplication of fertilizer

Expanded adoption dechnologieghat increasdivestock production
Heat stress management

Electrfication of onfarm machinery

Hydrogen power for offiarm machinery
Variablerate fertilization

10. Improved rice paddyater management

11. Nitrogeninhibitors on cop fields

12. Improved rice straw management

13. Improved fuel efficiency in fishing vehicles

14. Use of biochar as a fertilizer

15. Improvedanimalhealth and disease treatments
16. GHGfocused breedingnd genetic selection

17. Feed grain processing fdigestibility

18. Conversion to hybrid and electric fishing vessels
19. Incorporation of cover crops

20. Sulfate fertilization of rice

21. Nitrogen inhibitors on pastures

22. Advanced feed additives

23. Conversion from flood to drip or sprinkler irrigation
24. Lowor notillage

25. Shiftto a highetfat diet

26. Largescale anaerobic manure digestion

27. Enhanced efficiency fertilizers

28. Smaliscale anaerobic manure digestion

©COoNOOr~WNPE

When we review the circular economy KRdel we can see the rethink in sourcing proteins. The
primary source in most of the developed worsdthrough the meat industryn the US it requires 18% of
the land mass to raise livestock with 80% of plant proteins going to animalTeedrend to pant-

based protein consumption began ~2010 wigxyond Meatthrough science and innovation, created
new lines of planbased proteins. This has led to a growing industry ironically controlled by the meat
producing companies. Plabiased proteins, while meimg nutritional requirements for health, do not
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require as many resources to produce an equivalent level of proteins as meats. According to the Beef
Cattle Research Coundilrequires ~16,000 litres of watéo produce a KG of begh contrast to 50%

less water for planbased proteinsThe water footprint is dramatically small€Cattle emit tonnes of

methane gas which adds to the GHG problems. Markgtingramsand financial subsidies continue to
favour meatprotein diets; while planbased proteinsre slowly taking market share with a lesser
environmental impact.

Planto 8 SR OKSSaS LINRPRdzOG& KI @S | GGNF OGSR &aSNM2dz
Breakthrough Energy Ventures. Nobell has been able to produce casein from soybeansdamung

on launching a line of vegan mozzarella and cheddar cheeses. This is similar to the Beyond Meat
technologywhere plantbased caseins can reproduce the tastes and textures of more conventional
animal productsThe soybased cheeses will have ases environmental impact than dairy products,
supporting the UN SDG of responsible consumption and produ®iantbased products are facing
increased pressure to reduce their cost when compared to conventional equivalent products. Beyond
Meat has been mpped by several companies. Starbucks for one, in 2023, discontinued thisopkad

option as consumers seek more affordable products. Inflation in the grocery sector isa growing concern.
Frozen planbased chicken is on the market and could increagecthmpetition for meat proteins.

Investigative reporteElla Nilsen oENN, in November 202&yund foreign-owned companies in Arizona
are drawing vast quantities of water from tlggvindlingaquifer to grow alfalfan Saudi Arabia asattle

feed. There igo legislation to limit the usage of water nor any way to trackii®018, Saudi Arabia
banned the growing of crops for its cattle and dairy industry due to a drought. Buying crops from other
countries, particularly the US, enables these Saudi indugtrisarvive. This would appear to be an
unsustainable means of providing food in the Middle Easpending upon whom you ask, it would
conflict with the UN SDG aésponsible consumption and production.

ESG and chemicals

PerRandy Whitaker, CFO and-founder of Viridis Chemical, and Bhavesh Patel, senioagerat

HELM AGalong with Patrick Long, director in Opportune LLP, chemical companeiessponding to
pressures from investors, employees, and advocacy groups to advance the agenda on fermadab
biobased productswith the production of renewable ethyl acetate on the market it makes products

more sustainable. Companies which are closest to the customer such as personal care, cosmetics, and
paint products are most interested in this techridavelopment. From an ESG perspectiiidis sees

its renewable chemical lines finding traction in the market. HELM, being a Gérasad chemical

distributor, recognized that it had to pivot to respond to the stricter European standards which are
aligning with decarbonization policies. Patel stated that their three main pillars are decarbonization,
using the circular economy principles to recycle more efficiently, and partnering with leading companies.

Protocol Environmental Solutions, out\dancouver, BC has been developing innovative chemical
technologies for industryeliminating the need for toxic products and dangerous methodologies. For the
past decade, under its President and CEO Floyd Wandler, the patented product lines have targeted
several critical sectors such as concrete, construction, commercial flooring, warehousing, welding, and
marine industries. Protocol relies on new approaches to chemistignceand engineering to develop
their Smart Chemical Technologig@soving that sience can solve common industry problems

improving efficacy and reducing liabiliyhile not compromisingts ESG commitments.

Hydrofluoric acid remains a common toxic compound used to pickle and passivate stainless steel after
welding. Hydrofluoric adiresidue must be treated as a hazardous waste material. A drop in the eye will
blind a person, while a drop on the skin results in horrific burns. A much safer alternative to these
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traditional, hydrofluoric acid products, EnviroPast& or Elimitintt (when sold under the_indebrand).
Developed, manufactured and patented by Protocol Environmental Solutions, it is distributdadey
and welding supply companies. The efficacgwfiroPaste”/ Elimitintt is better, safer and means less
project liability.It has a ~50% lower total cost of ownership. Yet, the status quo supports the use of
hydrofluoric acid.

Concrete etching anchechanicapreparation method®ither result inthe creationof hazardoussilica

dustor involve the use of toxic hydrochloric /matic acid As per WorkSafeB@Silica is one of the most
common hazards on a worksite, particularly in the construction, oil and gas, manufacturing, and
agriculture industries. Silica dust can cause silicosis, a serious and irreversidiedasg. It can also

cause lung cancer. Cutting, breaking, crushing, drilling, grinding, or blasting concrete or stone releases
the dust. As workers breathe in the dust the silica settles in their |Again, from Protocol

Environmental Solutions is WakivayXtremet. It iswater-based andully biodegradableMost

importantly, iteliminates the silica dust probleon job sitesAnd, it is a ~50% lower cost solution with

no health hazards!

t NPG202f Qa LINBPRdAzOGA& I NB S| Zegritydf the gfifinabmatéri@lé and I LILX A SR
extend asset life with significant cost reductions throughout the process and in the maintenance.

Protocolis appreciated bjike-minded, conscientious business owners which enjoy the benefits of

market differentiation creating new jobs, addressing environmental concerns, work place safety and
dramatically reducing operational costs. Rethinking how we solve technical challenges is a circular

economy challenge which Protocol has overcomgs://innercrete.com/

Ammonia is the key ingredient required in the manufacturing of fertilizers. One of the largest producers
of ammonia is CF Industries with operations in Canada, the US and UK. CF Indistoedealges the
contributions to emission problems related to production and is making serious investments in blue and
green ammonia processes. Blue ammonia is a low carbon model which utilizes carbon capture and
storage to contain carbon dioxide emissoiisreen ammonia uses an electrolysis system to generate
carbonfree hydrogen from water. CF Industries view thalternative production methodas interim
solutionsto the reliance on fossthased fuels to produce fertilizershe economies of scale amet yet

there to make the blue and green ammonias sustainable

Drycleaning has used toxic chemicals for decades. One of the more common chemicals is

t SNOKf 2NRSUOKetfSyS o0t SNOuv® ! OO2NRAYy3 (2 GKS D2O@SNYy
Bulletin, Pec causes irritation of the nose and throat and central nervous system depression. Symptoms
include drowsiness, dizziness, giddiness, headache, nausea, loss of coordination, confusion and
unconsciousness. The International Agency for Research on CamiR€) {iAs concluded that

perchloroethylene is probably carcinogenic to humans. There are more responsible options such as

liquid silicone. And yes, liquid silicone costs more than Perc and invites pushback on price.

Cookware and textilenanufacturers need to ensure their products do not contain-jed poly-

fluoroalkylrelated substances (PFAS) in California, beginning i PGFEAS have wide spread use and

have been sold for decades under the Teflon brd&eAS are used in the militamedical equipment,

and are used to put out fires that involve.diFA$an beused as avater repellant or in stain resistant
clothing.PFAS have been linked to many health studies as they are bio accumulative and toxic.

European Union member countriésl @S LINR L2 AaSR GKS oly 2F |ff tC!{ o
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environment for decades. In July 2023, the US Environmental Protection Agency issueddsivwagu

which require that any new PFSA products must ensure they are not harmful to human health or the
environmentbeforethe chemicals can be sold to consumers. This is similar to the requirements for

products related to the Precautionary Principlée Precautionary Principle was given greater legitimacy
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out of the Earth Summit in 1992 under the Rio Declaratinmrder to protect the environment, the
precautionary approach shall be widely applied by States according to their capabilities. Wheezdhere
threats of serious or irreversible damage, lack of full scientific certainty shall not be used as a reason for
postponing coseffective measures to preveahvironmental degradation.

Familyowned and 96years old Cloverdale Paint, based in Btovides insight into the challenges to
adapt more ESG practices. The ppahdemic period created product shortages and increased price
pressure. Cloverdale Paint fights to carve out its space in the market and competes with much larger
MNCs in the commerciadpnsumer, and industrial coating market. Larger MNCs can afford to trial
newer product alternatives and tend to set the market prices in the various regions they operate in.

Cloverdale Paint has made commitments on the environmental and social front.Sduéal

Responsibility statements readale will provide a safe and healthy work envirant for our employees

and customers while continuing to minimize our impact on the environment. We support and encourage
active participation in our local communiti&he latter is reflected in the company and family

contributing $1 million to the multsensory unit to help reduce agitation and anxiety and stimulate and
encourage communication, the first of its kind for children and youth in a hospital psychiatrat tim

Surrey Hospital & Outpatient Centre Foundation.

On the ESG front, Cloverdale Paint is implementing actions on more sustainable logistics, packaging, and
raw materials. They are currently framing their reporting model for quantitative and queaétat
benchmarkinghttps://www.cloverdalepaint.com/

Insuranceand risk management

Risk management strategies are a key part of supply chain managemé®SGUnder the larger
corporate umbrella are a preponderance of issues. A shared risk for underwriters, cities,niesnypa
communities, governments, and society in general, are issues which threaten sustainable operations.

'YRSNJI GKS 'b 9Y@BANRYYSY(d tNRBINIYYSQA CAYlIYOS LyAd
insurance industry companies developedRtinciges for Sustainable Insuran(feSl). The subsequent
guide distilled risk into (4) principles to be adopted:

1. We will embed in our decisiemaking environmental, social and governance issues relevant to
our insurance business.

2. We will work together with ouclients and business partners to raise awareness of
environmental, social and governance issues, manage risk and develop solutions.

3. We will work together with governments, regulators and other key stakeholders to promote
widespread action across society environmental, social and governance issues.

4. We will demonstrate accountability and transparency in regularly disclosing publicly our
progress in implementing the principles.

At a highlevel and from a supply chain perceptive, the noted risk criteriadted:

Climate change
Environmental degradation
Protected sites/species
Unsustainable practices
Animal welfare/testing
Human rights

Bribery and corruption

=8 =8 =8 -8 -8 -8 -9
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9 Poor corporate governance

9 Poor product safety and quality
For each of the risk criteria the Rfslide provided detailed examples and references for mitigating the
relevant risk.

An example of how Bsk management strategy can be implemented is provided by Volkswhygen.

March 2022, Volkswagen initiated a comprehensive risk management and mitiga@oegy to comply

with new German laws with respect to the sourcing of raw materials. It is called the Raw Materials Due
Diligence Management System (RMDDMS) aimed at conducting human rights and environmental risk
managementVolkswagen has put the onus @ Senior Level Steering Committee with oversight on

each prioritized raw material.

Raw materialextraction and productioffiacesthe highest risks at the mining sites in the various
countries where there can be instances of forced labour, human trafficknd environmental
degradation With the RMDDMS planhére must be an assessment and mitigation plan for each of the
priority raw materials. Thes€l6)include:lithium, cobalt, nickel, graphite, aluminium, copper, leather,
mica, tin, tantalum, gold, lptinum, rubber, rare earth metals, and steel. The RMDDMS is exhaustive in
its methodology and can lead to cancellation of contracts. Volkswagen is on record as not sugperting
mining of materials from the seabed.part of their strategy is to ensuridt all procurement staff have
sustainability as a skill set. Volkswagen offers training sessions to its suppliers as part of the RMDDMS.
As a global leader in the automotive industry, this could change operations for many suppliers and
competitors to folbw. Volkswagen is a member of the Initiative for Responsible Mining Assurance
(IRMA).

Responsiblenvestment

The Principles for Responsible Investment (PRI) wexféedl in2005 when the UN invited the largest
global institutional investorsnvolving 12countries and intergovernmental organizations, to sign on to a
commitment to develop sustainable investment strategiBlse PRI has (2) tWdsed partners, the UN
Environment Programme Finance Incentive and the UN Global Impact groups. The value oftthe asse
managed byhe PRI signatories is US$80 trillion.

The (6) PRI principles to practice ESG factors in investment decisions are:
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In 2018, PRI launched theevitable Policy Respongmjectto assess how actions announced by
governments responding to the repeatéailure to achieve global climate change goals may result in
widespread policy action. The PRI predicted the aggressive government policies in the areas of: banning
the use of coalreplacing ICE with zeremission vehicles; GHG reduction from ldrased operations;
increased energy efficiencies; zararbon energy; increased implementation of carbon pricing models;

and increased QS investments. All dhese policiesrein playtoday and targeting the 2030 milestone

for Net Zero strategies.
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The Insurance Institute of Canada supports phiaciples of thePRI and the subsequelrtevitable Policy
Responsdor governmentdo address the climate change challenges and rising insurates ra

A good example of a lorigrm organization which advocates for responsible investment is thbds$8d
non-profit organization, CERES. CERES drives capital investraavity weighted on electrical energy,

oil and gas, transportation, banking, fooddasteel.Initially aimed at environmental risk€ERES
broadened their influence by drafting the GRI standards for reporting corporate sustainability actions.
CERES was a founding member of the Climate Action T@6+atter group of investors manages US$
68 trillion by ~170 companies and ~700 membefiSs://www.climateaction100.org/

Responsible investment organizations screen for negative and positive fddemyative screening
excludes companies producing tobacatcohol, gamblingand weapons as an example; whereas,
positive screening supports ESG leadersbimpanies. Investments in projects which have potential
social impact and a financial return are faved which could involve microfinance, affordable housing,
healthcare, education, and renewable energy. Socially responsible investing supports organizations
which act in the best interests of their environment and society as a whole.

ESGn constructiondesign,materials and labour

When we consider thexpenditureof materials and usage of labour in the industrial, commercial and
residential construction secterthese are among the largest drivers of emissiand consumption of
resources As the circulaeconomy requires a rethink of designs, we can see progress in construction
options.

The Canada Green Building Council (CGBC) has beentanemyoponent of green buildings. For over
20-years the CGBC has adapted thebdBie Leadership in Energy anavitonmental Design or LEED©
standards for the Canadian market. CGBC estimates that buildings generate 30% of all GHGs, 35% of
fryRTFATE gl adSz IyR RSLISGS 7vm: 2F (GKS Ydzy A OALJ €
construction of buildings is tlower carbon emissions, conserve resources and reduce the operating

costs through sustainable practices. While developmental costs may increase to achieveSildeED

Gold or Platinum rating, the total cost of ownership is reduced to the owners ancbthenunity enjoys

the benefits for generations. Certified LEED buildinggated on 9 credit categories:

1. sustainable sites
. water efficiency
. indoor environmental quality
. energy and atmosphere
. Location andransportation;
. Innovation;
. Regional priority;
8. materials specifications; and
9. education and awareness
Provincial governments are impacting residential construction practices by setting energy efficiency
standardsand goaldor builders. BGet 20% more by 2022; 40%ore by 2027;and80%more by 2032,
which is the netzero energy ready standard.

~NOoO O WN

The movement to the innovativeass timbeidesigned projects useompositewood productsrather

than onlytraditional steel and concrete. The environmental benesisndoutsuch as renewable
resources and wood is a natural carlgink The engineered composite materials are fire resistant as
they tend to char on the surfas@s opposed to ignitingvhen a fie occurs Structures using the mass
timber design complement the traditional steel and concrete components in the foundation. High rise
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designs up to 18 floors are in many urban centres and continue to attract architects and develdygers.
Canadian Wooddincil (CWC) supports the tall wood building concept. The CWC recommends an
integrated approach throughout the design and construction phase with early supplier involvement on
the material sideOne of the first tall wood buildings was completed at UBEZDitv7, which led to

building codes being revised to accommodate the desigoagterm costs of tall wood buildings are

less costly than conventional steel, concrete and wood, as the energy costs associated with steel and
concrete continue to increase.

Vanouver Island Construction Association CEO, Rory Kulmala, is pleased to see how their sector is
tackling ESG issues. While the production of concrete does emit GHGSs, the internationally recognized
CarbonCurz project enables thousands of tonnes©@®to be captured and injected into the fresh
concrete. The mineralizedQ strengthersthe concrete and remaspermanentlyin the material even

after demolition.

Kulmala references the work done by the Building OwaersManagers Association (BOMA) who

advocate for sustainable buildings.€elihexpertiseaddresses energy, water, air, comfort, health and

wellness, custodial, waste, sites, stakeholder engagement, pandemic responses, and putohasing

maintain and operatéhe buildingsp .ha! Q& 3dzA R} y O®idekrbwhowfaiitBeR 2y [/ | y I
categories of Office, Enclosed Shopping Centres, Industrial, Open Air Retail, Health CakéniMulti

Residential Buildings and Universal structures.

Within the lower mainland oBC is an organization which deconstructs houses and buildimgsiilders
Deconstruction Indhas diverted 4M+ tonnes of salvaged construction matefalseuse; resells

reclaimed lumber with carbon intact; creates 6 jobs vs 1 when demolition is usédiratects the

heritage of a community. The cost of deconstruction is about %2 of the cost of a demolition. Rethinking
how we replace older buildings is part of the circular economy principles.

From a labour perspective, construction projects experienang a chronic shortagef skilled trades.
Looking at social enterprises as a source of labour, Cartadised Chandos Construction has
successfully partnered with SEs to provide subtrades and qualified trades people on many projects.
Further, Chandos endags the Integratd Project Delivery Finance, Operate and Maintaindel to

build projectswith a 10% social procurement commitmerithe IPD FONrovides better scheduling,
cost controls and increased local labour for the project owners, which are ofteh tnmagédiumsized
communities.

bAO2fS . dzZNHSaax /9h 2F { I all (4SRyBAphasSeRalRy | 2YS . dz
advocate forlESG initiatives within the residential construction indusye notable example is through

its ongoing engagement& RSt A OSNE 2F (GKS / FYyFRALFY 1 2YS . dzAt RS
Net Zero Ready program, which supports builders in constructing homes that are energy efficient and

capable of producing as much energy as they consume. By providing a cleamatiertificogram for

these homes, the CHBA has made it easier for consumers to identify and choose sustainable homes that

align with their values and needs. The program has also helped to incentivize builders to adopt

sustainable practices, which has beenataliin driving the industry's overall commitment to ESG

considerations.

Increasingly builders and developers are adopting environmentally sustainable practices, such as green
building materials and designs, installing renewable energy systems, and inmplegisustainable
landscaping.They are also reducing waste through recycling and reusing materials, as well as
implementing ecefriendly waste disposal practices. The industry is committed to social sustainability,
with builders designing homes and comnities to accommodate diverse populations, integrating
affordable housing units into their developments, and fostering social cohesion through features like
parks, walking trails, and community centré®y taking a holistic approach to sustainability, th@ustry
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is demonstrating a commitment to addressing ESG challenges in a comprehensive and meaningful way.

As of May 2023, the BC Building Code requires 20% more energy efficiency for most new buildings. Part
of the intended outcomes are for buildingsuse less energy and reduce carbon emissions, even if a
home is heated with natural gas. The costohfstruction will be higher than existing building codes.

One organization whichassuccessfully overcomelag challenge in the construction sector is €ide
the Box Materials (OTBM). OTBM provides scalable alternatives to conventional materials. Their
TechCement replaces ordinary Portland cement by using an innovaje@polymeicement.Portland
cement requires high temperatures in its production andne of the main reasons why it is one of the
largest emitters of£Q.TechCement reduces theCQ emissiondy ~65%at a comparable cost.
TechCememnt can be usedh construction, landscape materials, pavers, and precast prodQcts.of its
advantages ithe ability to withstand extreme weather conditions, whereas traditional products will
degrade with freeze/thaw cycles. TechCemenes recycled concrete as an aggregate and can be
recycled and used as an aggregate itself. Haailogver permeability rating makes it ideal for marine
projects and water treatment facilitie©TBM has also introduced SulfCpetehich is in a pelletized
form, replacing cementoncreteh ¢ . a Q& LINE RdzO( & whevdhdulstrythe eénBrac8dE | Y LI S

the circular economy principles to reduce waste and recycle resources in a systems thinking model.
https://www.otbmaterials.com/techcement

In July 2023 rrother breakthraugh material to replace conventional Portland cement in concrete was

poured in Seattle, called-Crete. @ NB (S A &F MB &40 SISH K dzGGreteR&chnblayieS R o6&  /
Thebinderingredient eliminates mosif the CQ in the process, making-Crete a direct competitor for

concrete from a sustainability perspective. According4o 8B (i S Q dandfheesidgriR Rdikbeh

{I @ NBEXZ t K5® d&dndepacénienf RrPbdidlardicentent Rati@rdstically reduces carbon

emissions. Given that our product meets industry standards and hagadst with conventional

concrete, itopensupanenSrft @ ySg SNI  AGQreteOacalabetinduliokhzhmaé  /

revolutionize the construction industry and buildiogde standards https://ccretetech.com/news/ecretes
groundbreakinecementfree-concretegetsinauguratpour-in-seattle/

Arup, an organization of global engineers and designers, is focused on the next generation of
development and construction. Arup, along with the Ellen MacArthur Foundation, has produced a short
video on their philosophy and approach to constiion. As a synopsis, it gets down to addressing the
Built Environment with 4 basrtles

1. Build only what you need

2. Build with the right materials
3. Build efficiently

4. Build for the longterm

The essence of their messagewe need construction and can do by following the principles of the
circular economy and save resources agduce GHGShttps:/www.youtube.com/watch?v=rWFkL@I0s

E-waste and product stewardship programs

Electronic waste continues to grow in all countries as devices reach their often shonf-éfedcycle.
Electronic products are discarded, recycledt can be refurbished. As volumes efvaste increase, so
does the demandbor their materialcontentor for these expired device®s be repurposed, as the
circular economy supports.

The US Environmental Protection Agency (EPA) has 10 categoriesdstee

9 Large household appliances
9 Small household appliances
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The 2019 World Economic Forum repdktNew Circular Vision for Electroniestimated that only 20%
of the annually generated, 50 M tonnes ofvaste isproperly recycled. The W of thse-waste is
~US$62B. There is 100 times more gold in a tonmeatfile phones than in a tonne of gold ore. The
other 80% of the a@vaste ends up in landfills, incinerated, or shipped to developing markets for hand
sorting and recoverpy dismanters The longerm effects to health and the environment are
considerabledue to the toxic and hazardous materialsvaste can be defined as any electroaic
electricaldevice that has reached its emd-life, including batteries and related equipment

Many companies and governmental offices schedule and budgetiteshtheir IT systems. This can be
motivated bytheir leasing agreements to ensure the latest technologiesrastlled, whether the

entire system requires this or not. The leasing compaeie®urage these upgrades similar to
automobile leasing programs to generate sales revenues and profitahildygh consumptionL G Q a
estimated that manufacturing 1 tonne of laptops generates 10 tonnes®f

TechTargeta US digital marketing comparig,a 2021 recommendatiofor e-waste suggests refurbish,
resell, recycle, and responsible disposal. These 4 steps require that the service provioens fiee
andreputable. IT asset disposition (ITAD) companies cahdednduits for much of the-easte

disposal and refurbishing. Buying factory recertified drives can be cost effgetiiteees consumption

and can be warrantiedTAD companies should meet R2 standards as defined by the Sustainable
Electronics Recyclirgternational(SERI) for responsible practices in accredited certification programs
Old electronic devices can also be domhte schools, charities, or youth organizations, after ensuring a
security check.

Dematerialization of electronics will occcwncurrently with recycling and refurbishing. Cloud

computing and loT will be addressed through design of the technology and connectivity; while reverse
logistics and producer responsibility strategies will promote recapturing materials and resources under a
circular approach. There needs to be an increase in efficient recycling systems. European recycling
claims to be at 35% which is much better than the 80% of many countries, according to the Geneva
Environment NetworkOther related information on recyclirig covered below under Critical Materials.

https://sustainableelectronics.org/r2/

Product stewardship programs have been in effectsieveraldecades under the Canagdde Action

Plan (CAP). Initially these were set up as degesitnd programs for beverage containers to collect and
recycle to reduce landfill waste and environmental problems. Most provinces uskeesdo cover the
cost to poperly dispose of tires, electronic waste, paper products, products containing mercury,
hazardous materials, and automotive products. CAP was supposed to have a Phase @wsienetion
and demolition waste, furniture, textiles, carpets, appliances, @rwhe depleting substances were to
be included.

Little progress has been made on the CAP Phase 2 to date, according to the Economics and
Environmental Policy Research Network working paper of October 2019, which is sponsored partially be
Environment and IEnate Change Canada. Provinces rely mainly on @goasrnmental agencies to
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manage the waste with little legal clout to hold producers responsible. Municipictionprograms

are a mairsourcefor used products and materialghere it is up to househdk to sort their waste
according tdbeingorganicsrecyclablesor garbage, in their opiniaimhe summary of the working paper
sees more potential for stewardship programs in terms of efficiency and effectiveness, but not as they
are currently being managl.

Contrast our Canadian situation to that of Europe. Specifically, in France where they require that labels

are an integral part of their Extended Producer Responsibility plan. Producstsise the approved

logo on labels to inform end consumers thhetproduct and/or its packaging can be recycled. The
legislatedmandate applies tthousehold packaging; printed paper; electric and electronic equipment;
OFGGSNASAT GANBAT OSKAOt SaQ YSRAOAYSAT TFdaNy A G dzNB
and leisure boats; chemicals:witro diagnostics; tobacco products; toys; sport and leisure articles; DIY

and gardening supplies; textile decoration; construction products and materials; and lubricants. Non

compliance is reinforced with steep finaakpenaltieshttps:/blog.gima.com/sustainability/francériman-labeling
requirements

Role of the consumer

If we look at the fasteshion industry, we can see the sense of entitlement,asethe WEIRD consumers

have encourage: As long as it is legal to buy, we will buy what we want with little regard for how the

garment was made dor the individuals that made ir how it will bedisposed of Authors Naomi Klein,

Elizabeth Cline, Sofi Thanhauser, and others have documented the global problems created by cheap
clothing. Tle WEIRD American consumer buys ~60 items of clothing per year. Brands #\diiass

Nikg Zara, H&Mandthe & LJ R2y Qi YIF 1S y@dKAy3 odzi GKS® KI @S i
speedfactoriesor low-costlabour firmsacross the globeApparel and footwear are the source for 8% of

GHGs.

Reporting orworking conditions and the use of supplier codesafiduct have not been overly effective

to address the exploitation of garment workeya such a scaléfhe 2013 Rana Plaza collapsBliraka
Bangladeshwhich killed 1100 and injured 250@as the moment which exposed the lengths to which

fast fashion hadtooped to. Canadian brand Joe Fresh, a division of Loblaws, distanced themselves from

any responsibility in related law suitssulting from the Rana Plaza deaths,they do not operate the

factories! bPH. fl ¢ &dzZA G 61 & RAAYAG@AISRQD LI/ A R | NRB tOR8S T AFyKF
some $5M to Bangladeshi workers and various social agencies following the favourabléViieg.

many garment marketersonductsocial auditsvhere they have their brands made, theditsappear to
haveminimalimpact on sincerely addressing the social problems.

In May 2023, Nike has been charged witking advantage of consumers interested in-foendly
products as reported in Supply Chain Dived several other investigative media outlets. A law suit
allegally claims that Nikéalsely and misleadingly markgtsoductsas sustainable and environmentally
friendly.

Dhaka is the home base for 5,000 garment factories which emple99®0women in patriarchal
operations ~18 million workers in Dhaka are women withl million working in the agriculture

industry. The 2018 ILO report states that most of the women in the garment sectors are in vulnerable
positions but are dependent upon earning their meagre wages.

The 2022 ILO reporecent Work in th&arment Sector Supply Chains in Aslieows the continent
employs 60 million workers and accounts for 55% of clothing and garment exports. Whilehaage
risen, most workers remain in vulnerable conditions in the low skilbed and trin€ operations.
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fair pay. The US Department of Labor came down hard again in December 2022 in its presstél8ase:
Department of Labor Wage and Hour Division investigators found Justar Fgshgarment contractor

that produces apparel for retailers such as Stitch Fix, Indigo and Evefaied to pay minimum wage

and overtime as required by paying workers on a piete basis and at straighime rates regardless of

the overtime hours they worked. The employer alaibed to keep records of hours worked. Their

actions violated minimum wage, overtime and recordkeeping provisions of the Fair Labor Standards Act.

The Dept of Labor stated that 32 employees of Justar were owed US$145,290 in back wages.

KS
- a

US clothing brandhanager, PVH, is taking steps towards a more responsible commitment in the fashion
sector. Even going so far as to tie financial support to its suppliers which meet sustainability criteria. In

early 2023, PVH partnered with Standard Chartered Bank to behcNJ t =1 Q& & dzLJLJX A SN&E |
ESG metrics. Those suppliers which meet the ESG targets will have access to more competitive financing.
Standard Chartered Bank want to enable suppliers to have more resilient supply chains through

investing in technalgies.The ESG metrics put forward by PVH include a healthy and safe working
environment; respect for human rights. PVH wants to hitgweperations 100% powered by renewable

electricity by 2030; reduce supply chain emissions by 30% and zero waste byn2b@0shortterm,

PVH want to filter out all harmful chemicals and mifilves in water discharge by 2025.

Further progress has been shown in the garment industry with dozens of major brands signing on to the
2021International Accord (IABignatories to the IA commit to:

1. Disclosing all factories producing for them in countries with IA programs.

2. Ensuring all listed factories participate in the inspection, remediation, and safety training
programs.

3. Supporting factories to ensure remediatianfinancially feasible.

4. Contributing to the operational costs of IA programs.

https://internationalaccord.org/signatories/? _signatory categories=pakisdtacordbrands

The scope of the IA was strengthened in 2023 with the additional Pakistan Accord. Legally binding
clauses to include fabric mills and go beyond health, safety, and fire regulations in buildings to address
sexual harassment, gendbased violence, and excessive working hours. The Global Living Wage
Coalition has estimated that there are ~75 million workers in the garment indwstrnking 1616 hours

per day, 6 days per week, for poveltyel wagest KS H nH H 2extidiheRoverty liid wast

raised from US$1.95 to US$2.15 per persondast Globally, this impacts ~2.6B people in the G20
groups of countries.

ESG in the fast fashion woltds a long way to go. The over use of mifibwes and cheritals

contributes to carbon emissions and pollution from waste water discharge; the social issues remain
largely unresolvedThe marketing to the WEIRD world far excedusdctions to address ESG issues.
QIMA Senior Business Development Partner, Doryrtaneeported persistent noitompliance issues
involving wages, lack of training related to the use of PPEs, and child labour in their traditional ethical
audits of factories. For example, many Asimsed factories partner with local schools to senddrhih

to work in the factories as nepaid internships and often in stdiandard dormitoriesSadly, in a late

2022 global survey by QIMA, there was a substantial increase in child ladeiarfactories from 2019
levels.QIMA audits thousands of factoriper year for its clients.

The July 2023 Fashion Industry study authored by Dr. Sheng Lu Associate Professor Department of
Fashion & Apparel Studies, at the University of Delaware, indicates a change in sourcing strategies. ~80%
of the fashion executiveare reducing their dependency on Chingseduced apparel. This is attributed
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to deteriorating USChina relationships and the conditions of employment in many Chinese garment
factories, such as the use of forced labotine inflationary trend of materialsas signaled that changes

are necessarylhe Dominican Republic appears to be a beneficiary in the change of soiifwng.
Dominican Republi€entral America Free Trade Agreement is generating lower shipping and production
costs.

Industria de Desefio Tek8A (Inditex), representing global brands like Zara, Bershka, H&M, Massimo
Dutti, announced in July 2023, it will stop buying products made in Myanmar. This comes after the
global campaign by IndustriALL convinced companies to divest from Myanmar doadeptable

labour conditions which have been compounded since the 2021 political tmiystriALL Global Union
represents ~50 million workers in 140 countries, according to its website. There is further controversy
due to the European Union calling fartinued sourcing from Myanmar with a focus on improving the
Y6IEGA2yQa 3AFNN¥VSYld FlLOG2NASa®

As per its supply chain disclosure report, H&M sources from 26 suppliers and 39 factories in Myanmar;
375 suppliers and 421 factories in China; and 137 supplier@2infactories in Bangladesh. When

brands such as H&M make a strategic sourcing shift, along with other brands, there is a ripple effect
across the globe, impacting thousands of workers.

A transitory material alternative has been found in the use of recypblyeste(rPET)rPET reduces

CQ by ~80% instead of using virgin polymers, according to German owned ALPLA Group. The carbon
footprint is based on the ISO 14044 standard tracking from the collection of PET bottles, transportation,
cleaning, processing, and granulating. ALPLA has beearching rPET for 2¢ears and has successfully
used rPET for-years. rPET fibres can also be used in the production of cladhithgextiles QIMA has
seenincreasingnterest inits lab testing of rPET to validate stated to actual content of recycled
components.

Trade agreements allow Export Processing Zones {&Ra&irish legally with sovereign space allowing

duty-free imports with no quotas on raw materials or the capital equipment to produce the exports.

Host countries provide the EPZs with privageurity, private generators, avoidance of

inbound/outbound taxation, and easy access to low wage labour pools from foreign multinationals.

Asian factories subcontracted production to lower cost producing countries such as Honduras and

controlled bythe $.¢ KI 1 Qa K2g OKSIF L) Of 20KAy3 3ISha G2 GKS 29|

The Ellen MacArthur Foundati@amd the Textiles Action Network support the circular economy
principles of increased selliraf reused clothingvith materials designed to be circular and made from

circuar raw materialsThis is a good step but will take decades to make a difference.
https://ellenmacarthurfoundation.org/

The Worldwide Responsible Accreditecbduction (WRAP) is the largest facttigsed certification
program for clothing and footwear manufacturers. WRAP principles align with the ILO labour
conventions and provide an auditable process for certification compliance.

A February 2023 report fronktiS CSRSNI t D2@SNYYSydQa /FylFRAFY hYod:
Enterprise(CORHpund that Canadian clothing companies have limited awareness about whether child

labour could be in their supply chainggislation under Bill-311was passed by parliament May

2023,to curb child and forced labouwhich will come into effect in January 2084l S211 is an Act

aimed atFighting Against Forced Labour and Child Labour in Supply Gltamsl to amend the

Customs TariffThe Actgoes beyond clothing tmclude all imported products and could envelope

mining industriesThe Act can apply to companies with $20M in assets; $40M in revenues; and/or 250+
employeesCORE was formed and mandated in January 2018 to investigate human rights abuses by

Canadian comanies operating abroad in the oil and gas, mining and garment sectors.
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In July 2023, CORE launched an investigation against Nike for allegedly using slave labour and has not
sufficiently responded to these claims, according to CORIRE also launchedase against Ralph

Lauren for alleged use of forced labour in its supply ch&@RE additionally is probing Vancouver

based Dynasty Gold for allegedly using forced labour at its gold mine in Kazakhstan, near a Chinese
detention centre. The CORE report $éal thatDynastyd | LILJIS+ N&E (2 favoided RSt A 6 SNI
participatinginandc@ LISNJ GAy 3 ¢gAGK GKS 02FFAOSQa&vingRnya Lidzi S
S E LJt | yEailiex if 088¢ the US government requested information from Nike, Adidas, amd Shei
over concerns regarding forced labour in garment sourphagticesinvolving the Uyghur regioof

China.

The volume of unsold garments is a major global problem. In April 2020, the scientific jblatumg

Reviews Earth & Environmentsearched tha®2 M tons of waste garments result each year with 1%

being recycled. The 2016 World Economic Forum estimated 150 B garments are manufactured per year.
¢tKS YSaal3aS KSNB Aa GKIFIG 6S OlFyQi LIaairofe NBOe Of
delusion that it is possible. To manage the fast fashion waste garment problem brands such as H&M,

Burberry and Richemont (Cartier and Montblanc) have been incinerating their surplus inventories. In

LI NI X a2 GKS&@ R2y Qi KI @S nihg matketYThaS/dlue ofdhk dnkoldR A & O 2 dzy i
inventories is in the billions of dollars anceiscouragedhrough tax laws. In the US, 99% of duties are

refunded for exporting or disposing of unsold garmefismnce banned the burning of unsold garments

in January021; Spain will ban this practice in 2024.

hyS 2F GKS ¢g2NIRQa Y2aid @lfdaoftS O2YLI yASas FyR 2
globally, is Johnson & Johnson (J&J). For over 135, y&adrproducts have been accepted into homes

and hospitalbasedonaf S@St 2F (G NHza G Ay (KSA NBBHidgmployd W3 WQa |
~155,000 people. The darker side of J&J is being aired in their fight to avoid settlements with their baby
powder and other talc products. Allegedly these products cimieich asbestos resulting in deaths due to
mesothelioma, ovarian and other cancers. In 2021 J&J set up an LTL company and filed for bankruptcy to
avoid paying billions of dollars in clailausd cap the settlementsAccording to attorney Andy Birchfield,
representing the cancer victimsgvolving 38,000 law suit§, Ws W K| & &Ly d (62 &SI NA
us that somehow @ompanyworth a halftrillion dollars is bankrupt. 4 Q& GAYS F2NJ GKS y2y
FYR FT2NJ WaW G2 | OOS LlstoppeB sellidg) ifsdaby gowderindCanida bnd thetUSH n = W
but continued to allow sales elsewhere. Consumers and health care customers seem to have adopted an
attitude of apathy for corporate misdeeds and default to a court making the decisions, with seldom any
backlash for their favourite brands, in spite of being duped for decadisagedly.

s
NS

Gonsumers are entitled to their decisions. It will take more of a collective conscience to change

conditions and acknowledge that cheap clothing should not come at theresse of the worker which

made them.The same theory applies to papeased packaging in general. If consumers know there is

an environmental benefit for switching to paper from glass or PVC plastic, they will buy what is most
responsibleConsumer© | y Qi | FtRegd\NRy Gile &RdzISLI2 NI AdG AF GKSNB YI @&
paper alternatives, ageyOl Yy Qi I T GohdiRers\sibiild bé datle aware of potential hazards

when using any produ@nd the company behind the brand needs to accepirthesponsibility for

profits and liabilities when bringing it to markétvehicles come at a premium but are sold on the basis
oftheirlongi SNY SY@ANRYYSyilt o6SySTAlGao /| 2y adzySNE | NB
choiceslntuitively, mnsumers want to buy responsible products but the marketing noise obfuscates
decisions.

Product labels
Confirmation bias is commonly used to describe how individuals are partial to or influenced by existing
beliefs or expectations. If we read that a protlisecofriendly, and we are trying to be environmentally
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conscientious, we will tend to favour that product over one which does not provide any environmental
differentiation, or states its actual chemical properties. The latter is seen as being harratulbias A
growing trend favours green and sustainable products.

Ecofriendly, sustainable, or organroductsare ambiguougerms. These labels havbecome known as
greenwashingThey sund goodand resonate with customeisut lack any evidence. E8Guld be
subject to greenwashing. Companies could state their vehicle fuel efficiency was higher than other
companies, which Volkswagen was caught doing in 2012022, coffee maker Keurig paid a $3M fine
for falsely claiming their single use K pods ddé recycledSetting green targets sounds good from a
CSR perspective but may not actually be achievable

In February 2023, the Competition Bureau launched an investigation as to whether Canadian forests are
being sustainably managed as claimed under@hetainable Forestry Initiative (SFI). SKd largest
certification system in North Ameri@nd has been recognized since 1988veral NGOs have launched

the claim that SFI is being misrepresenting its methods and outcomes. It remains to be beeis it

form of greenwashing but reiterates the importance of legitimacy{mparty labels and certifications.

Many consumers like to support Canadian made products. However, the labeling requiresugrite

an understanding of the difference betweerPeoduct of CanadandMade in Canada A Product of

Canada, undethe guidelinesapplies toall or virtually all of the significant ingredients, components,
processing and labour used in the food product must be Canadian. Food products claiming Product o
Canada must contain very little or no foreign content, with the exception of minor food additives, spices,
vitamins, minerals and flavouring preparatioRsoducts labeled as Made in Canantey be used when

the food product is manufactured or processedCanada regardless of whether the ingredients are
imported or domestic or a mix of both. However, this claim must always be qualified with either Made in
Canada from domestic and imported ingredients or Made in Canada from imported ingredients. To use
these qualified claims, the last substantial transformation of the product must have occurred in Canada
Companies risk their consumer and ESG reputation when attempting greenwashing. In the bigger
picture, false product or service claims taint all compamibsre there isan absence of trust.

Case study Promoting amore sustainablediet
The followingcasecitation is from the Behavioral Economics newsletiafprmation, Insights,
Inspiration | Winter 202223 Newsletter byKatie Deloydeand edited by Mariliis eren:

One way to promote a more sustainable diet is to label food products with information about
sustainability (ec#abelling), for example by providing details of water and land usage, as well as
greenhouse gasmissions, using a traffic light system. Another option is the use of social nudging, such
as telling consumers that a particular menu option is the most popular choice.

My coauthors and | wanted to discover if increasing the awareness of the impadtieoét meals

would influence consumers to choose a more sustainable option. To do this, we usediadelgEbgure

1) and a social nudge label (Figure 2) to investigate whether adding these labels would influence food
choice compared to a control growgith no label. We conducted the study online with UK adults who
were 18 years or older. These people were randomised to one of three different groups, each showing
three burrito options with different accompanying menu information.
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Burritos & Fajitas
All Burritos come in a 12 tortilla with refried beans. shredded lettuce, diced tomatoes.

Mexican rice and guacamole.

Beef (494 keal) Medium Spicy e
£350 I an I IL!(E‘\‘ .z 3 4. \&
Chicken (451 keal)  Medium Spicy (S
£3'50 I all I I.l\i\‘ l2@4 . &
Vegetarian (467 keal) Medium Spic .2 3 4. e
£3.50 Fair Trade &

Figure 1: Ectabel.

Burritos & Fajitas
All Burritos come in a 12" tortilla with refried beans. shredded lettuce. diced tomatoes.

Mexican rice and guacamole,

Beef (467 keal) > =
£3.50 | 111 j rade _&
Chicken (494 kealy ~ Medim 5y =
£3.50 Fair Trade 5 i
Vegetarian (451 keal) njed G
£3.50 Fair Trade &

Figure 2: Social Nudge Label.

All menus contained a photo of each burrito as well as the calorie content, a Fairtrade logo, a spice

indicator, and the price, which was the same for all options. But on one menu, each burrito was also
givenarecof 0SSt > 6AGK GKS 0SST 2LIiIA2y &A02NAYy3 WpQ Ay N
2LIA2y KIR | &2Sfft2¢ WYoQrI AYRAOFGAY3a AlG ¢l & ySAGKS
2LIGA2y 320 | ANBSY WmQ TARBRA Hza ¥ E@E@PiAdedtods $PdZRAS QK SNI Y
encouraging people to act according to the most sustainable option. This resembled a gold star,

AyOf dzZRAY3 (KS g2NRA Wa2ald t20LdzZ N LI FOSR If2y3aaA
shown one of the tlee menus and asked to pick a burrito option, as if they were normally ordering food

online. They were also asked folloyy questions designed to measure their level of motivation to act

sustainably and meat consumption.

Ecolabels vs Social Nudge

We foundthat both the ecdabel and social nudge label were effective at influencing more sustainable
food choices, and although both labels produced promising results, tHateglavas the most effective.
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Additionally, we found that a third of the participantkv2 ¢ SNB 3IA BSy ciwkhSutalO2 y i NB ¢
social nudge or eelabel¢ went for the beef burrito. However, this dropped to 29 per cent for those who
saw the social nudge labelled menu, and to 16 per cent for those who saw tlabelied menu.

Consideng that reducing beef intake is a specific component of many sustainability strategies, eco
labelling and/or social nudging could provide an effective method to achieve this. A mandattaipeico
could help to address some of the information gaps conssiimave concerning the sustainability of the
products they are buying and enable people to choose sustainably if they wish. Taleetowms

particularly effective among those people who reported a high level of motivation to act sustainably. This
suggestdhat these kinds of labels help people make dietary decisions which are in line with their
personal values. However, considering we observed relatively high motivation to act sustainably among
our participants, but the reported mean consumption of meas wix times per week, this suggests
consumers would benefit from having information that could assist them in their goals of acting more
sustainably. Currently, sustainability information about our food is not made freely available in the UK,
contributingto a lack of freedom to choose for those individuals who are motivated to do so.

Furthermore, and somewhat surprisingly, participants were positive about thialeel with a huge 90
per cent of participants supporting the idea of an-éadmel, comparedd only 52 per cent of participants
supporting the social nudge.

Implications

More research in realorld settings (rather than online) is essential. However initial results om
study suggestthat future policy could include edabelling and/or a sadal nudge in both realvorld
and online settings to reduce meat consumption and help to meet global climate change t&ngyetst
case.

Bluewashingefers to the practice of claiming social benefits without providing evidence or being
verifiable.One of the reasons for bona fidé“Jarty labels on products to establish @dence. The
contents or labour conditions can be assessed objectitel®021, the Dyson group of companies was
charged with alleged forced labour practices by its Asian contraclaX,IMS Bhd. To its credit, Dyson
cancelled its contract with the contractor. Dyson likely condatith ATA as being a lewost producer
and acceptedhat their labour practices met international standards.

While, nonbinding, he UN GlobaCompact to address corporate sustainability is based on 10 principles:

1. Businesses should support and respect the protection of internationally proclaimed human
rightsand

Make sure they are not complicit in human rights abuses

Businesses should uphold theedom of association and the effective recognition of the right
to collective bargaining

4. Himination of all forms of forced and compulsory labour

5. Hfective abolition of child labour

6. Himination of discrimination in respect of employment and occupation

7. Businesses should support a precautionary approach to environmental challenges

8

9.

1

wn

Undertake initiatives to promote greater environmental responsibility
Encourage the development and diffusion of environmentally friendly technologies
0. Businesses should work agstirtorruption in all its forms, including extortion and bribery

Canada patrticipates through théN Global Compact Network CangtiNGC)There has been criticism
of the UNGC such as lack of enforcement and independent monitoring, which opens it up to
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bluewashing claimsattps:/unglobalcompact.org/news/50986-06-2023

Longterm brand damage is seldom experienced by companies which have used greenwashing or
bluewashingThe above case study shows the reverse effect of bluewashiggeenwashingwhere
labelsactually promote a healthier diet in an economic and sustainable manner.

The labeling of many products currently, is heavily weighted on its marketing andlssbets are a

means of both informing and influencing our decisiddsstco must face a lawsduit for allegedly labeling

its Kirkland branded tuna as beidglphin safe While Costco sought dismissal of the case, in early 2023,
a judge ruled that the labeling would infer to customers that the tuna met safe seafood fishing practices
but it may not be able to be verified in practice.

Bottled water is mired in myths about it being healthier than tap water. Pepsi andCalesbrands

have acknowledged that their water source is municipal tap water. The Evian brand is sourced from
natural spring waters. Spring waters contain nutrients anthally taste different thapurifiedwater.

Bottled water in North America and elsewhere is primarily a convenience item. This requires a large
numberof plastic containers to store, ship and dispose of adding to environmental issues. Further,

bottled water containers in every size, shape and form add to the pollution problems. We could take a
lesson from the city of Paris, France. Make good, clean water easily available in as many public spaces as
possible.

Under U8 2022 guidelines, food produstith less than 0.5 grams of trans fat, which may be stated in

its ingredients as partially hydrogenated odan havdabek whichclaim 0%Canada banned the use of

trans fats in 2020According to a 2019 International Food Beverage Alliance releaseationalfood

brands willphase outhe use of trans fat to 2 grams per 100 grams of fat otoodomply with a World

Health Organization guideline. The IFBA was founded in 2008 byGotazeDanone, Ferrero, General

Mills, Grupo Bimbo, Kellogg, Mars Wrigley a O5 2 y | f RQa X a 2(igrRérly 1Sdft) Nesfidd S NI | G A
PepsiCo, and Unilever.

Europe has been using the ISO 1408Muntarylabelling system for a few years. This is another means
to reduce greenwashing claims. Companies which choose to use tH&l02® labels are able to
differentiate their product benefits and provide an audit process which verifies their claims of being
environmentally responsible.

Consumers are entitled to buy whichever products are legally sold in the market and must aetept th
the labels are accurate as stat€tonsumers are responsible for their personal decisions to make
tradeoffs between cost, quality, and convenience.

ESGeporting metrics

Governance reporting frameworks use different matrix for different purposes. Originally intended for
financial investorsaudiences, and an accounting narrative on the materiality of outcomes. The 2019
NYU Stern Center for Sustainable Business provided a synopsis on the use matrices. Reporting should
consistently follow a framework which meets the corporate governance néggfsorting metrics

include:

The 2017Accounting for SustainabilityA4S) launched by the Canadian Chapter of A4S which works
with the Chief Financial Offers to integrate economic, environmental and social factors into business
decisions. This is aimed atplamenting social and human capital accounting.

CDRformerly climate disclosure projedi)cuses on key environmental data. CDP, as dargprofit,
runs the disclosure system for investors, corporations, cities, states, and regions to manage their
envionmental impactThere is a CDP Supply Chain membership progiasmwww.cdp.net/en/supplychain

CDPWater Securityc At the request of investors, purchasers and siigkeholders, CDWaterreports
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out on managing the risks associated with climate change, water security and deforestation.
https://www.cdp.net/en/

Canadian Sustainability Standar@ard(CSSB}¥ being formed in 2023 to address accounting
standards in Canada, as reported in the July/August 2023 CPA publidatamy Target

https://www.frascanada.ca/en/cssh

EcoVadigias been providing corporateon-financialratings since 2007 to public and private sector
organizationsising industry peer comparisonBheir mission is to support sustainable, ethical and
responsible organizationstps://ecovadis.com/

Global Reporting Initiativ GRI)Js aimed at environmental, economic, and social impacts. The
International Integrated Reporting Council (IIRC) targets the ability of an organization to generate value

largely for Europeaninternational stakeholders, with lesser attention on [IRC inUlEA.
https://www.globalreporting.org/

International Standard on Assurance Engagem@®AEYuidelinesfor an organizatio®da S G KA O f

behaviour, quality management, and penmance of an ISAE 3000 engagement.
https://www.ifac.org/ flysystem/azureprivate/publications/files/B005%202013%20IAASB%20Ha0k%20ISAE%203000 0.pdf

International Sustainability Standards BoaftSSB) are sustainability disclosures focused on the needs
of investors and the financial marketsps://www.ifrs.org/groups/internationasustainabilitystandardshoard/

TheSustainability Accounting Standards Boaf8ASB) is baden US materiality definitions from
security laws aimed at sustainability factors which could affect performance and operations.
https://sasb.org/

TheTask Force on Climateelated Finan@l DisclosuregTCFD) reports disclosures from governance,
strategy, risk management, metrics and targets for investags./www.fsb-tcfd.org/

TheUN Global CompadqtUNGC) loks for companies to make commitments to its sustainability

principles related to human rights, labour, environment and -@otiruption on an annual basis.
https://unglobalcompact.org/

Social Accountability Internationdeveloped arinternational standardSA 8000which helps

organizations to use socially acceptable business practices and can be applied to any company, of any
size. For over 2fears, theircertifications examine forced and child labour, freedom of association and
collective bargaining, discrimination, workplace discipline, hours of work, pay rates, and management
Systemshttps://sa-intl.org/programs/sag8000/

TheEU Taxonomys a European classification system which establishes a list of environmentally
sustainable economic activities. The intent is to provide investors, companies, and policy makers with
how to interpret sustainable economic activities. The Taxonomy Regulation has six environmental
objectives:

1. Climate change mitigation

Climate change adaptation

The sustainable use and protection of water and marine objectives
The transition to a circular ecomy

Pollution prevention and control

The protection and restoration of biodiversity and ecosystems
https://finance.ec.europa.eu/sustainabiinance/toolsand-standards/eutaxonomysustainableactivities _en

There are many rating agencies which provide ESG scores to the investment community. From a supply
chain perspective this is important. If a company says it is committed to ESG practices, the rating
agencies provide additional scrutiny to validataporat claims. A 2023 report by the SustainAbility
Institute referred to some of the most widely recogniZe8G rating firms. In the ranking for quality and

ook wN
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usefulness, the top (5) firms included: CDP; S&P Global ESG; Sustain analytics; MSEES&d ISS

Many companies subscribe to tH& Corpcriteriamodel. B Corp has thousands of small, medium
businesses which voluntarily commit to meet B Corp certification. Formed in 2006, B Corp-fera not
profit organization with a philosophy to encourage businessesithess ESG issues. B Corp has optional
assessment tools, standards, and baseline neqouents. The latter are defined as being for a parent
company with $5B+ in annual revenues including Patagonia. Caraalaxd B Corp companies include
BDCCheekbone Bady, Coast Capital Savings, Fairware, Salt Spring Coffee, and hundreds of other

responsible businesses which continue to demonstrate their commitment to ESG.
https://www.bcorporation.net/enus/

The Canadian Federal government, in April 2023, mandated the reporting on emissions involving
federally regulated banks and insunce companiet comply with the TCFD framework disclosure
guidelines from 2022. Furthevill be arequirement for ESG considerations and climakated risks for
federally regulated pension plansew legislation requires all federal contracts over $25M can only be
awarded where the companies agree to publish their annual GHG emissions and theitiomtgans.
These requirements are part of the federal 2030 Emissions Reduction Plan.

Europeanbasedandg2 6 I f YIFf GAy3 O2YLIl ye . 22NIYF{d DNERdzI
core values, operations, amdports out throughtheir annual sustainality report. Boortmalt tell their
outcomes in a story board fashion with extraibilityinto their companybased on SBTi and the GRI
standards They operate on 5 continents, with 27 processing plants, with a 3M tonne production

capacity Boortmalt buildtheir values around health and safety; sustainable farming; energy and

emissions; and water conservatidBoort malt operate in Canada and are part of the larger Axereal

Group of companies. Great example of how to include ESG practices within a prdfitalviess.

https://www.boortmalt.com/

The Carlsberg Group has a very comprehensive approach to Net Zero across their entire supply chain by
2040. They have targeted (5) key are&sheir business:

1. Agriculture and Processingnsuring that their raw materials are being grown using regenerative
agricultural practices leading to soils being able to capture and store carbon neutrally.

2. PackagingMaterials are to be fully alignesith the circular economy principles and their production
is decarbonized. As referenced earlier in the book, Carlsberg introduced paper beverage bottles.

3. Cooling Cooling systems run on renewable electricity to optimize efficiencies. Any additional
renewable electricity comes from esite renewable sources of power or is procured through Power
Purchase Agreements.

4. Brewing Converting boilers from using natural gas to using renewable thermal fuels or electrification.

5. Transportation andDistribution.Short haul vehicles should be electrified while long haul vehicles
should be running on renewable fuedsps:/www.carlsbergaroup.com/

TheJapanheadquarteredcentury old,Asahigroup of companies published a most comprehensive
integratedand detailedsustainability report in June 2023. Tiheeport addressesphilosophical and

cultural perspectivegyolicies, performance, and as well as their governancemakagement,

strategies, and metrics and target#\sahi went so far as to name their Board of Directors and indicate
SIFOK LISNE2YyQa aSi 2F alAatta Ay | YFGNRES 6KAOK
required for a Board member.

The key issues covered in their report are:

1 Sustainability management
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Human capital

Environment

Communities

Responsible drinking

Health

Human rights

Asahi reports out using the GRI and ISSB standards.

LiQ&a 62NIK y2 A ysdstaindbilityirepgritie)Haye idénkfigd tHeiBodtdof Directors
Skill Matrix and defined the skill expectations of Board members in a matrix.
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Part of theircommitmentis to affect the current industry average of ~4 litres of water per litre of beer.
Asahi typically consume 2.82 litres of water per litre of beer but have attained 2.55 litres at their most
water-efficient brewery located in the Czech Republic. By 2030, Asahi breweries:

9 will be carbon neutral

1 all the packaging will be from recyclable maas and be fully recyclable
1 ingredients coming from sustainable source

9 all electricity will be from renewable sources

https://www.asahigroupholdings.com/sustinability/pdf/sustainabilityreport_en.pdf

The QI group of companies, which manufacture glaaskaging productgrovide another good

example of how businesses are demonstratmaguesfor shareholders and stakeholdefS:I uses the
'b{5D NBfSOIyl (2 (i KbtheNI0Z222-NSudtaiiabilareparitieWdortipied y & ®
their sustainability goaland taigetsfor a Net Zero program by 2030, as follows:

Recycled content increase by 50%

Renewable electricity increases of 40% and a total energy reduction of 9%

Zero injuries with 50% improvement to their total recordable incident rates

Supply chaimpracticesalign with sustainability visions and goals

DEI increasing in all aspects acrodst€ams

R&D to reinent and reimagine glass making with a circularity focus

Zero waste including the consumption of natural resources, reduce, reuse, and netcie

25%lower rate of water usage

1 Social impact improved by partnering with NGOS, suppliers and making glass recycling available
wherever Ol operates

1 25% GHG reduction following an SBTi model

The primary reporting metrics used byl @llow the CDP, SBTi and Eadi¢ modelswww.o-i.com

=A =4 =4 =8 =4 -8 =9

Home Depot has a very comprehensive ESG report which it publishes with full transparency. Home
Depot reports, in detail, on all emissions, labour practices, sourcing strategies, green matépialgy3

certifications,and uses the Grl, SASB, TCFD, and EEO fotifaatsorporate.nomedepot.com/news/company/2023
esghighlightsdoingour-part

KPIs for supply chain management

There is limited consensus by supply chain professionals as to which KPIs are the best to assess progress
with ESG strategies. This makes sense when we think about the variety of organizational structures and
corporate gals.

Supply chain KPIs should be tailored to the organizational strategies, policy statements, and be reflected
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in its practices. The reason for measuring and reporting is to add to the level of accountability. Take
commitmentsto the next levebf performance

Some of the more common KPIs applied by supply chain managers in private and / or public sectors
include:

A. Environmental

i. GHG emissions

ii. Freshwater consumption

iii. Resource circularity

iv. Waste management

v. Energy consumption
B.Social

i. Supplier/employee diversity, equity and inclusivity
ii. Supplier/employee health and safety

iii. Employee training

iv. Employee pay equality

v. Employee turnover rate

vi. Employee code of ethics

vii Supplier code of conduct

For each metric, €bending on the type of organization or industry sector, there are many variations for
each of the metrics. Metrics are not a esiefits-all. Formulas and definitions for each metric will need
to be expanded in relative detail as various stakeholdesk for different values when interpreting
reports.

Governancenetricscan often be assessed as a simple yes oxvlmen referring to supply chain
managementi.e.,Is there asupply chain policy for DEIRthere a apply chain policy requiring supplier
codes of conductAre supply chain KPIs reported out on a regular bakigkere a social procurement
strategy in place® this waygovernarce gaps are ideritied.

Examples of more detailed metrics
GHG emissions:

1 Scope 1, 2 and 3 emissionstl3Qe for each category
9 tCQe for corporate travel

I tCQe for staff commuting

9 value of carbon offsets purchased each year

Fresh water:

1 volume offreshwater consumed on a yeawer-year basis
1 % of water recycled
1 % of water saved post implementation of initiatives.

Resource circularity

1 % of renewable materials

1 % of recycled content

1 % of certified sustainable material
1 % of compostable packaging
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Waste management

1 Tonnes ofvaste by type

1 Tonnes reduced post implementation of initiatives

1 Tonnes of PVC taken out of packaging

1 Tonnes of recyclable content of packing for inbound and outbound shipments

Energy consumption

1 # of KWhl/year
1 # of KWh/saved per year after implementing neystems

Social

# of contracts with social value outcomes

# of hours of work for people facing barriers to employment
# of contracts with SEs

# of contracts with SMEs

# of contracts with Indigenous suppliers

# of suppliers with codes of conduct

= =4 =4 =4 -4

ESG aa misguided direction

For all of the positive outcomes attributed to ESG, this VUCA period has sounded alarm bells. One of the
loudest complaints comes from Elon Musk, credited with restarting the EV movement. In May 2022,

after poor labour relation repod, poor handling of traffic deaths, and alleged racial misconduct, Tesla
was removed from the S&PESG Index. Musk retorted ESG is a scam and claimed that ratings agencies
lost their integrity.

The private sector is cognizant of stakeholdapitalism however, post pandemic pressures such as

extreme inflation and acrosthe-board shortages are downplaying ESG as a priority. Globe and Malil
GNRAGSNI WSTF W2y Sas adlgodsRmes, We can afiéddfederythingriritoughNIi A Of S
GAYSas ¢S NBaSG 2dzNJ LINA2NAGASa®DPE 2SS NB FIFHOAy3a 41
and therefore, ESG interest abates.

Compounding the challenges to ESG from a private sector peirgpgs the lack of evidence that there

is a correlation between improved financial performance and ESG policies being in place. There are a

few claims of shareholders having satisfactory returns where companies have adopted ESG policies but

they are thefew, not the many. Statd another way, investors want their corporate governance

expectations to continue and environmental and social issues are a distraction.

Adding to the ESG perplexity are the reporting metrics-&mibinted, 3rd party agenciesaisheir own
methods for calculating results. Without a recognized set of reporting outcomes or definitions, it is
difficult to find credibility in reports and support increased pressure for the supply side to improve.
Scope 1, 2, and 3 emissions, supgiieersity, green products, green operations, acdirruption, or
carbon offset project returns can all be part of this reporting miasma.

Professors Cornell and Damodaran, in their 2020 papalying ESG: Doing Good or Sounding Good?
F2dzy R (KLl & ESGidat2ceverS NeH éhvironmental, social, and governance indivéhdesall

the raters include the most highly publicized indicators in their ratings yet still fail to agree on how these
indicators are to be measured. The professors go arotwludethe hype regarding ESG has vastly

outrun the reality of both what it is and what it can deliver
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ESG doubters had suspicions confirmed when, after a lengthy investigation by the British Guardian,

German Die Zeit and ngurofit SourceMaterial, found that one of the largest voluntary carbmarkets
(VCM)investment companies, Verra, was not meeting eotpgons. Verra was allegedly ovisssuing

carbon credits involving major companies such as BHPYShdlly R DdzOOA ® ¢ KS OKI ff Sy 3
baseline calculations are flawed. As this involves billions of dollars there is definitely a shadow being cast

over the use of VCM funds to offset GHGs and the credibility of @vddmpaniesCharges of

greenwashing have been made by Fossil Free Netherlands against KLM Airlines, which it is defending in

court.

Goncernsin the VCMwere further confirmed n a Reutes report by writers Twidale and Mcfarlane in
August 2023. VCMs are receding for the first time-yredrs as doubts as to their carbon claims become
more dubious. Nestle and Gucci continue to withdraw from the offset credits and look for reductions in
their own operations. Many of the carbon investments are aimed at forest protection offset credits but
the results are not meeting expectations. Offsets pricage fallen ~80% in the cost per tonne for

carbon contracts in the past twyears.

In the US, it iexpected that their &curity Exchange Commissiomill require detailed disclosure in 2023

by publicly traded companies on carbon emissions and climate risk mitigation plans. The S@klayes
Act will necessitate those Canadian branches ebakgd compaies to report. Politicians in several

states have turned up the backlash and have stated that companies such as BlackRock will be barred
from handling state pension funds if they use ESG benchmarks.

A Financial Post article, citing Assistant ProfessorlatNY SG 2y Qa { LINR GG { OK22ft 27
stated there is no evidence ESG leads to sustainaldilityy G A f LIS2LJX S éNJ LJ G§KSANI KS
distinction, we are going to continue to have confusion on this point. ESG ratings will continde to tel

investors about the risks/opportunities they face on ESG topics but not on how a firm contributes

G261 NRa | adzadlAylrofS ¢g2NIR®E / KINISa / K2z LINRTFSa
Schulich School of Business, saidiai-industry hassprung up to measure and catalogue

environmental, social and governance impacts, with a menaking motive that hurts credibilityt 9 { D

NI 6Ay3a KIFE@S S@2ft SR (2 06S02YS | LINRBRdzOG G2 asStfzs
biasedandv¥A af SF RAYy3Id {23 (GKSe& R2y QG NBlIffe& YSIy YdzOKc
Countering the fog of reporting is fiduciary investment leader BlackRock Inc. They are committed to full
disclosure and encourage the use of the TCFD and / or the SASB frameworks. BlackRock supports
industryreporting out on specific and operational standards or to state which global standards any

company has found to be appropria¢gout make full disclosure.

In March 2022, a Harvard Business Review article by Professor Sanjai Bhagat, concludeestiragin
sustainable funds that prioritize ESG goals is supposed to help improve the environmental and social
adzadlrAylroAftAGe 2F o0dzaAySaa LINIOGAOSad ! yF2Nldzy | 4GS
YdzOK RATFTFSNBYOS (2 fargacellityhdydciudly bedifectzhgicapiéalinio padS NJ
business performer3hearticle further statedWhy are ESG funds doing so badly? Part of the

explanation may simply be that an express focus on E&@uisdant: h competitive labor markets and
product markets, corporate managers trying to maximize irgn shareholder value shoutd their

own accordpay attention to employee, customer, community, and environmental interests. On this

basis, setting ESG targets may actually distort decision makgaghbr.org/2022/03/aninconvenientruth-about
esginvesting

There are definitelarguments to be mad ESG practicesffectingprofitability. If corporate managers

are supposed find the balance in their oversight roles, by targeting outcomes as described in the circular
economyprinciples and the UNSDG, then a litmus test would be a lowering of global temperatures.
9PSNE2YS t2aSa AT (GKS 1 GGSNI R2SayQid 200dzN®
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Last Milelnnovations

A 2023 report produced by Frayt, which has an online delivery platform, with input from ~100 supply
professionals, reiterates the attention being paid to the last mile of business. This is where the customer
experience is really being felt according to the Fortune 1000 companies which participated in the survey.
80% of businesses see the last mile asdititecal piece to solve from a service and a cost perspective.

35% of the respondents focus their logistics operations on the last mile specifically. One of the biggest
barriers is capacity of the carriers to right size the delivery. The other key apeabhgiroblems to
accommodate are: traffic, weather, road conditions; inaccurate addresses or ability to contact the
recipient; and theft, tampering or damage of the goo8slection of the last mile partner was deemed

an essential component for success.

AMay 2023Supply Chain Insightsport, from Project 44 shows that the clicko-delivery time has been
reduced from 6.8 days in December 2020 to 4.8 days in April 2023. The labour and materials shortages
have been addressed by warehousing and shippingatjoers. A 30% decrease in wait times for

customers is a significant chan@2n timepromisedperformance has slipped by 3% over the past year
where shippers are trying to meet the nediy expectations set by Amazadrhe volume of shipments
increased by 4.4% yeawer-year.

Service issued still remain to be addresg@der this time period customer complaint patterns are
summarized as: delays 25%; delivered but missing 23%; damaged 21%; and specific carrier complaints
19%.Many shippers have increased the number of carriers they utilize to improve the last mile of
service. www.project44.com

Trucking

Manitoulin Transport invests in technologere there is a measurable improvement in productivity
and efficiency. According to Jeffrey Smith;thi-shelf software lacks the technical capabilities and
requires inrhouse software to be developed to meet customer demands. Other carriers echoedBiith
view. Higher fulfillment rates with an ease of data flow between suppliers to address the last mile of
delivery costs is one of the targets. In a 2@kiness Insidarticle,it argues that the last mile is the
costliest in logistics at 53%. The Ldbrh from ecommerce sees more smaller packages getting into the
hands of the end customer.

1. Manitoulin rely on the PeopleNet fleet onboard truck system. This system @ffiekto-end
vehicle tracking with a focus on pre/post trip inspections, travel loggiagigation and routing,
fleet performance monitoring, safety, and compliance. The software was initially developed for
small to medium sized businesses which own a number of trucks. It has a custom designed GPS
receiver device coupled with vehicle teletita. hitps:/manitoulintransport.com/

In Canada, "$party certified ELD or electronic logging devices are a mandatory requirement as of 2021
in all commercial motor vehicles, to ensure safer operating conditions. The Canadian ELD system aligns
with US regulations for use in both countries. Infractionsnfmncompliancevere deferred until June

2022.

Application Programming Interface (API) is becoming more popular with shippers who wish to provide
electronic information on bills of lading (BoL). API enables automatic uploading of all BoL data without

clerial intervention to manually enter the information which increases accuracy and saves time.
{AYAEINIT&x Odzad2YSN) LR2NIIFta fft2¢ .2[a&a (G2 0SS 02YL]

1 Thanks to Eric Beckwitt, CEO, Freightera; Jeff Smith, Ex VP, Manitoulin Group; Cory Thorn, Dir of Ops, Canada Cartiageryahd a0,
Amplify Logistics for sharing thémdustryinsightsand experiencén a series of interviews in 2021.
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printed, and shipments can be tracked throughout the route.
FaxeKl S 0SSy &dzLJSNESRSR o0& aSyRAYy3 t5C FAtSa GAal S
Manitoulin as an example, uses this in a centralized manner through their Customs Help Desk. They

created a database for all customs brokers which includes thvaircustoms brokers Summit Customs
Brokers and Near North Customs Brokers.

Pre-Arrival Review Systems (PARS) allow customers brokers to notify the Canada Border Services Agency
(CBSA) in advance of a shipments arrival to expedite its releaseaiftewill affix a PARS sticker/label

to the commercial documents and forward them to the customs brokers so they may set up the

shipment with the CBSA in advance. Previously when faxing the broker, the shipper must also advise
CBSA what port to cross, an estit®d date and time of arrival, as well as the contact information in

case the customs broker need to contact the shipper. Manitoulin uses a performance metric of 99.2%

for successful clearance of PARS shipments. Their 2021 actual performance was 99.7% YTD.

One target at Manitoulinvasa 60% reduction in the use of papsy 2023.An observation during the
pandemic was the increase in staff working from home which led to far less paper being required. New
document scanning and retention tools eliminate pmigfiwith reduced nofvalue clerical support.
Manitoulin recently eliminated papechecking and paper manifests and now scan all shipments. Each
handling unit has a specific label with a unique identifier. Shipments are scanned throughout their
network with electronic signature at the point of delivery.

Canadiarbased Amplify Logistics has a leadership team with a CEO in his eaffgcMology is an

important means for them to stay competitive. Amplify uses Samsara Fleet telematics to track its
operations.They provide refrigerated carrier services and can activate the trailers remotely to save
SYSNHe® ! YLX AFTe dzaS . 2NRSNJ2yySOG az2FdgtNB (G2 022
A challenge for Amplify is in partnering with smaller truckers on the use of technology. To create mutual
0SySFAGAT !''YLIEATFe Fft26a avYlffSNI OF NNASNAR | 0O0Saa
where they need to have a smaller carrieralgontracted delivery. New technology ideas often come

from their drivers with suggestions on how to increase efficiencies. Amplifpatséo handle their

order entry data to save manual intervention of data.

Amplify measures its performance through tmer satisfaction surveys; pulse checks; and freight

growth trends. When capacity becomes an issue, they reach ol pmBies to support service.
https://amplifylogistics.com/

A BGbased lubricant company invested in the SAP Business One as their ERP system; SPS Commerce for
its EDI connections; Valogix for MRP procurement functions; and Fabric as its website/ecommerce
platform. OutcomeA 65%reduction in its client care team with an increase in productivity of 2.4 times.

With national sales of$90M per year, this lean organization budgets an average of $250K per year for
technology solution95% of their logistical requirements are outsoeac

Arelatively newUSbased muliY 2 RF € O2Y LIl y& gAGK | AAIYATFAOIY(d Ayl
technologies is Stord. They claim to partner with 15,000 carriers across the US. Stord runsbaséualid
transportation management system and embes technology as a market differentiation strategy. They

have heavily invested in a full suite of digital network serviges./www.stord.com/

The phasing out of the highest pdilhg vehicles is being led g¢EA Unilever, A.P. Molleaersk, JSW

Steel Limited and the GeoPost/DPDgroup. These players have signed on to the EV100 pledge targeting
medium- and heavyduty trucks which account for 4% of all vehicles but emit 40%adtransportation
emissionsand 33% of all transport fuel consumptiad2040 is the goal as announced by the

environmental organization Climate Group in 2@82Zonvert fleets to EVs under the EV100 Initiative

They also want all netvucks to be designed a&ro emission vehicles in larger markets.
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Technology and the circular economy are enabling more resiliency in supply chains and optimizing the
economic decouplindReal time data sharing between business partners is a must.

FedEx is converting to Bluetodtlow Energy (BLE) sensors from GPS scanning of packages which tells

the driver where to store the package tward. Tracking information is sent every two seconds to

dzLIRI S & KA LIISNA © ¢ Ki. &Vithlederinbré&aBirty Ec@rmefcSayidicSrisubtmimd L 5
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Mercedes have developed an auto scan system so as a package is placed in a delivery van, it tells the

driver the optimum location to place-ieferredii 2 | & | &/ 2w2aé 2NJ OF NH2 NBO2:
system. Lights designate the-twoard location in a picknd-put protocol to efficiently load and unload

packages.

Even though FedEx has been operating 24/7 for several years, it is revamping itslogia23. CEO

Raj Subramaniam, says it will partner with@arty carriers to move lower priority shipments, referred

to as deferred trafficAs part of their cost reduction strategy, FedEx will bring its operations under one
business unit called thesBeral Express Corporatiowhile FedEx is handling 6+million packages per
day, it wants to cut its costs by US$4 billion by 2a28ough its DRIVE stratetgyincrease efficiencies,
they will move to higher densitouting withdaily shipments having mermpackages per delivery vehicle.
In a 2022 earnings call, FedEx stated that their operating income was down 64&vgepear. FedEx
expects downsizing of its air freight to contribute the largest savings in response to slower demand.

In Canada, FedExdenverting itdast milefleet of parcel, pickup and delivery (PUD) vehicles to the Zevo
600 built by GM with a range of ~400Korsa full charge. FedEXx is investing in a charging infrastructure
for its Canadian operations to accommodate 2500 vehiclesy plan to have all zero emission vehicles
by 2040.

Large US retailers have changed their business models for thgpandemic period which is a response

to customer behaviours. Onlirerderingand omnichannels require a newsponse. Rite Aid is

partnery 3 A GK ! 0SNJ 9F(as LyadOFINIZ {KALWKGSE FYyR 522N&bI
183%.

Home Depot and Wdllart (US) joined forces to deliver Home Depot products for sdmeand next

RFed aASNIBAOS® / dza G2 YSNE R2 \RsthaygbddiBs ingiddh D17HMES A & 2y
Depot launched a successful campaign to reach 90% of the population witdaertr sameday

delivery for a competitive advantagk 2021, WaMart launchedGoLocautilizing gig drivers from their
SparkDriverprogram WalMart is targeting 30M household deliveries by 2023. This is part of the Wal

Mart deliveryasa-service (DaaS) strategy.

In October 2022, Loblaws introduced a fleet of mtdtnperature autonomous box trucks utilizing Gatik
technology. Tis follows a 3/ear trial with a 3 party safety compliance audit. Loblasasnmake
deliveries 7days per week to select customers using driverless vehicles over fixed, repetitive and
predictable routes.

As reported in Supply Chain Dive in October 2022imart acquired Alert Innovation to deploy their
Alphabot system to store, retrieve, and dispense grocery orders using robots. No need for lifts or
conveyors with these omnidirectional bots reducing space constraints and allowing for scalable
applications Walmartnow hasaccess to 90% of the US population within 10 miles for storage and
fulfillment.

In mid2023, Lowes (US) announced it is expandamge day andext day delivery for consumers and
contractors by partnering with OneRail. OneRail is an omamicel company which integrates software
with logisticsasa-service(LaaS)h Y Swl A f Qa vy Siith12NNdarriebs2avfhyféai@imeitracking
on a 24/7 basis.
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Amazon has been expanding the use of theskdttric Rivian delivery vehicles in its pacladelivery
services, since mid022. Amazon have announced that they will deploy 100,000 Rivian vehicles by 2030
as part of their 2019 Climate Pledge commitments.

NorthStar Digital Solutionsas launched in 2019 arbvelopedan integrated application called

FR8Focu§ 2 A KINB AYTF2NXIGAZ2Y 2y [ ¢ &KA-hie8gompa®y o5 S LI 2
that moves 300,00800,000 pieces of freight annually gave FR8Focus a real good run for the

investment. Results included $250 monthly revenue increase; 100% decrease in missed invoices due

to lost/incomplete paperwork; 95% decreaseguality assurancaudit needs; 90% straigithrough

automation of invoicing; 75% decrease in document handling; 50% decrease in customesi{gptit

reaktime invoicing); 40% acceleration afcounts receivabled- @ YSy i O@ Of S&a O0FNRY 4SS
according to North Star Digital Solutionsps:/northstardigital.solutions/

LastMile solutions are going to be rooted in technology solutions. Automated dispatching replaces
manualcallingfor its efficiencies in scheduling routes, driver availability ancipniy to the final

address. Optimization of routing utilizes algorithms which factor traffic patterns and conditions, traffic
lights, and even eliminating most left turns. The latter problem was identified a decade ago as
bottlenecks in urban areas cosgiroo much time. Through the application of electronic proof of
delivery (ePOD) tracking in real time lets customers and delivery drivers avoid missed deliveantimes
adjust trips to inadvertent occurrence®ther options include bikes and scooterof smaller packages

in city centres; sharing the cost of supplying Smart lockers in key locations for fewer deliveries and
access by customers. In 2021, Bluemyth Technologies, indiatlests in Vancouver, BC BaieBox

Smart Lockers. This mitigates thirst attempt delivery rate (FADR) costs and allows for flexible delivery
times for drivers and customers.

Founded in 2018,0comation¥ N2 Y / I Ny S3IAS aStft2yQa bl A2yl f w202
trucking industry leadersises humarguided and Al wich enables two trucks and two drivers in a

leader and follower concept. While drivingne driver contrds the lead truck while the following truck

follows in autonomous mode, allowing the second driver to rdgis operationaddresgsworking hour

limitations, increases the load capacity by time, &iada smaller carbon footprint.

The counterpoint to thedst mile cost is the use of reverse logistics. Reverse logistics goes beyond simply
returning goods which have been purchased. Reverse logisticssoperational costs associated with
reusing products and materials, recycling, reclamation of raw masetiefurbishment and reselling.

While online shoppers were drawn to the buy it, try it, and return it at no charge, this practice is waning
as retailers realize it is becoming financially unsustainable. More sellers are imposing restocking and
handling fes. Larger retailers such as the Walmarts may be able to afford the return of goods in the
shortterm, but SMEs who have a limited line of goods and face heavy inventory carrying costs cannot.
The National Retail Federation estimates that the cost to mtgilo return goods from consumers

amounts to ~21%, which is up from 18.0% in 202 National Retail Federation estimates that

returned goods cost sellers ~16% of the sales.

Nabil Malouli, Senior VP of Global eCommerce at DHL estimates the costroédetioods ~$750B on

HAHM RFEGF® CANIKSNJ alf2dz A aleéa GKFG aNBO#NY | o6 dza
of the online customers and accounts for 40% of the problem. Some companies like Zara, have tried to
impose a modest return fee fomtine returns and not apply the fees to-&tore returns. Amazon has

refunded the purchase price and told the customer to keep the goods, as the cost of return logistics is
excessive. Retailers are going to need to be more creative to resmvéssuesReverse logistics must

be affordable to avoid unnecessary waste or wadi@vns of finished goods and surplus inventory

problems.

UPS estimates the 202023 returns from the peak season (Nov@lan 21, 2023) at 70 million
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packageg i K (1 Qa 2Tz& s théfngajddty ot rétuined gifts over the US Holiday season. The UPS
VP of Retail and Business Development summarizes the asngstomers waringto buy online and
return in-store.

FedEXx is beginning its Consolidated Returns program in 2023 to allow a broader segment of customers

to return items without a box or shipping label to its ~2000 FedEXx office locations. These small packages
will be brought into LTL return shipments from itiple sellers and sent back to the shippaddressng

0KS &a1eNRO1SGAY3I Ay ONIbdcambsia michi highr @gridrityss S f 2 3A a2 (A 04 Q
The practice ofecommercéhas evolved to address the reverse logistics problems. Recommerce is the
reselling of eturned goods with acceptable margins without destroying the merchandise. Larger brands

are turning to 29 hand outlets to resell in traditional store fronts.

In the ecommerce ocearfreight logistics world, reverse logistics imare complex and costly
undertaking.The sheer volumes of containerized goods and rerouting can st 8f the total
revenuesWhile this is a considerable expense, the circular economy relies heavily on ensuring products
at their endof-life can berecovered for extracting dical materials, precious metals, and be repurposed
wherever possible

Although the last mile will always entail emissions, buying carbon offsets is an emerging circular
economy practice t@ctas responsilylas possibleln 2007, Harbour Air out of Vancouver introduced
carbon offsets for its passenger flights. A nominalvigséch gave environmentally conscientious
travelersthe ability to reduce hieir impact. The carbon offset fees collected are aggregated and invested
in global projects. These have provided efficient wood cook stoves in Uganda to protecting wildlife
habitatsin Zambezi. A"8party company, Offsetters, manages the carbon offset aggregation for Harbour
Air, measured in tonneby tCQe.

Vancouvetbased Ostrom Climate© has an online tool to calculate air travel and automobile emissions,
in order to buy carbon dfets.Using their tool, one person flying economy class from Vancouver to
Edmonton return, would generate 0.26Q e requiring carbon offsets of $6.76 @ 26.00 Cdn/tonne; and
driving a 2001 Honda Accordgc§linder, automatic car for 20,000 Kms pyeiar would generate 4.342
tCQe requiring offsets of $112.92 per yeanttps:/ostromclimate.com/calculatesmissions/

Other transportation companies are hbing carbon offsets to address GHG emissions. DHL, FedEx, and
as reported in Transport Dive, April 202B Hunt is advising its intermodal shippers the volume of
offsets required for a carbon neutral shipment. While carbon offsets are voluntary in natogressive
companies see this as their way of participating in the circular economy and mitigating their
environmental impact wheréheir type of businessperations make them unavoidable.

Digital logistics

The essence dfTLfreight is finding thebest rate to move goods from point A to liBased orthe weight,
distance, freight classification, and the commaodity. Currently, this requires an inordinate amount of
human intervention to search through thousands of carriers to manage these transactibils. W
technology to digitize transportation is unfolding, the majority of transactions are pbased with
phones and faxes.

What was needed was a means to aggregate dynamic data into a simple model for shippers to select
carriers. In 2014, VancouvbrasedFreightera figured this out. CEO Eric Beckwitt leveraged this gap and
filled the void. Freightera connects 13,000 plus logistical companies on their hosted platform which
allows shippers/carriers to select the best rate along with environmental considastf they choose.
Their proprietary software uses a transactiontegsed service where lane options can be transacted
within minutesincludngthe printing of labelling and waybills. Carriers have 15 minutes to respond to a
guery from a shipper as timeir capacity to handle an order.
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Freightera focuses on the small, medium business sector and is growing at a rate of 74eygaar,

which is a sign their services are in high demand. They have taken a lot of the guesswork out of trying to
find the kest rate for shipping. Carriers have been pushed to the limit on rates by large shippers and try
to carve out better rates from smaller shippers. Freightera serves the US, Canada, and cross border
markets.
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enter basic shipping information including postal codes and Freightera identifies their carrier options
and decide which one best fits their needs. Invoicing is automated.

As an SaaSoftware as aegvice) provider, Freightera was recognized with 2020 Deloitte
Technology Fast B0award. In part, as a result of their 678% revenue growth from Z1. The
circular economy requires that we optimize the use of energy in the LWD sector to suppducphon
without adding more emissiongww.freightera.com

Robotics

Warehouses have been transformed into fulfillment centres and inv@@&SRobotics as a service.
Raa$as acceleated their presence in warehousing, in part due to the demand created through the
COVID pandemic. The rush by consumers to adopt online ordering and businesses increasing their
ecommerce activities, required forward thinking to invest in CMRs. Orddinfidfit speed and accuracy
are the characteristics of CMRs. The productivity of CMRs has a definite payback to warehouse
operators. Amazon currently operates more than 100,000 robots in its fulfilment centres.

One caveat to the growth of fulfillment cems by major players such as Amazon, is the reduced level of
consumer buying in early 2023. Amazon is making big cuts to its operating costs said CEO Andy Jassy, in
a February earnings call. The slower economy hits the distributors after retail and aaléseskimp.

Another example of having a resilient supply chain. Being able to manage the boom and tbhgdbesst

in the market.

In July 2023, Amazon and UPS are both responding to reduced orders and are curtailing their mutual
services. Amazon is shiftibmvards building its own logisticgetwork and relying less onBparties

such as UPS. UPS has seen substantial reductions in its Amazon business and UP@&plidt the
Amazon reductions bsening smaller businesses with higher yield rates, according to CFO Brian
Newman in an earnirgrall. FedEX is also adjusting its network to adapt to reduced parcel demand in
2023.

It has been estimated that 70% of warehouse operating costs are attributeddardah case study
published by 6 River Systems indicates a return on investment over 15 months with a net present value
of US $7.1M when using CMRs to replace a manual cart and RF picking method. The savings were
attributed to 2.5 times increase in pickteareduced supervisory time; reduced training time; reduced
operational supply costs; reduced licensing and hardware costs; and reduced replenishment costs.

A January 2023 report from Supply Chain Dive, order picking costs run at 55% of warehousegoperatin
Ozaidao 2| f3NBSy QHulfilnant ceriErésiby/uRingyoBotskolfikpharmatyilers and
address the shortage of pharmacists. The robots target repetitive tasks which can be easily replicated by
robotics. Their Chief Supply Chain Offi€&xanne Flanagan says that 60% a2@82 prescriptions

werefilled through automation.

Smart sorting systems using machine vision technology are now being used where bots select the
correct package size for a specific product. In part, this can incteadead capacity in a trailer with the
right-sized package. Smitm sorting through bots in a distribution centre adds to the efficiency in the
handling processes.
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Warehouse Management Systems (WMS) enable batch order pickingpgdigkt; inventorycycle

counts; and AutoCAD to optimize locations. Carousel systems are now competing bgamsorters

which can process 50,000 pieces per hour. DHL has invested US $300M for (2) Loop sorters in one of its
distribution centres with a 30% labour savirasts.

In a January 2023"4juarter market call with investors, food products and spice company, McCormick
& Co. announced a 10% US labour force cut which will largely be addressed through automation. As a
result of declining profits and labour shortag@screasing investment in automation to replae&400
workers, has McCormick on track to achieve the labour savings and ittelon@perating cost

structure. f labour shortages continue, we can expect more and more automation wherever possible
across nost sectors

Order management systems (OMS) complement the WMS. OMS use visibility throughout an ordering
process as the key value. Tracking in real time from the sales order through to fulfilment can be done
from any location by the parties involved, damling upon security requirements for access. Checking
on an order status, packing, processing, shipping, return goods, inventory levels, product details, and
supplier contact information, all easily accessible, when required.

Pet foodonlineretailer, Chevy, reports that its automated fulfillment centres handled 30% of the sales
orders in Q3 2022, ujpom 10% in 2021. Shipping distances were reduced by 25% wi2@%Blower
LIN2E OS&daAy3d O2aida labokringnsiveliSrib@idh &ystedN Bagelintenisuccess,

they plan on two more automated fulfillments centres over the next 2 years. Concurrently, Chewy is
planning two import routing facilities, expected to handle 90% by early 2023.
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investmentsthrough increased automation of picking orders. This will entail retrofitting existing facilities
and upgrading with multiple technologi¢s automate storage and retrieval systenige retrofit will

reducetheneedi 2 0dzZAf R ySg T OAf A0 A-®éhdlfiiinent ceritréNddbe3@iot Yy S g /| KA
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operations and address grocery order pickiagDa A f £ 2y Q& @dmaithanfiel drganizatdn. 6 S | y

The warehouse connectivity systems such as the Mobility JEfigen Honeywell utilize voice
automationwith voice and visual picking; voice and autonomous maobile robots (AMR); voice guided
work solutions; voice enabled workflowsice activated maintenance; with real time locations.

Simbe Robotics has a grocery store robot nafmalll. Tally travels throughout a store scannitigital
tag and QR codes for JIT replenishment. Saves labour and a claimeedd@%onin stockouts.

In California, Fulfil Solutions has partnered with the Save Mart companies to fully automate the picking
and packing of all types of grocery product categories. Within minutes of receiving an order, robots fill
the order and have it ready for delivefyufFf A £ Q& LINE LINRA S | NdEsiodandiaiséries ofiza S &
algorithms to sequence the picking efficiencies and updates the inventory on demand. Their database
monitors locations, origin and expiry dates in real time to build order accuracy and is meastomer

service requests. Save Mart operates 200 stores and is currently one of the few successful, fully
automated grocery services.

Emerging robotics companies which bear following are: 6 River Systems (Shopify); Fetch Robotics;
Geek+; Locus Robotid®ightHand Robotics; and FabHarnessing technology is a key part of the
circular economy being efficient with energgnsumptionand waste reduction

RFID

RFID means radio frequency identificatiminelesstechnology While CMRs are taking on largeies,
RFID still has its place in the market. The key feature is the ability to track and identify items in real time
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and is used commonly for inventory control. RFID tags or chips transmit data to a central database to
affect inventory levels and locatisnEach tag represents a SKU in the system. RFID have replaced
barcodes due to the linef-sight limitations which barcodes require. An RFID negates the need to
manually inspect each shipment and enables items to be scanned and catalogued even if ibljidden
other goods. The RF signal is the key. RFID tags or RFID transponders include paspassiserand
active forms.

Passivewhich are the most common, have no power source and only interact with the RFID reader or
scanner Semipassive have battery power but rely on the RFID reader to transmit data to the reader.
Active have battery power which enables the tag to transrnighals to the reader up to ~30 metres.

RFID smart labels use an embedded technology in an adhesive label. These are often used where there
is a need for a person to read the tag to know what the product is and to have it readable by a scanner.
Retailers aken have the smart label for customers ease of viewing on the contents. Smart tags differ
from smart labels. The advanced smart tags are usually appropriate where a level of security is
necessary. The advanced smart tags have built in processors ancecafoth be quite costly.

In a February 2023 earnings call, 4R itwill invest US$140M to implement its smart package
initiative in ~900 US sites. URfaled theRFID tagrogramin ~100 of its facilities where employees
wear scanning devices to acerdte parcel handling and reduce misloa@&0O Carol Tomé says this will
eliminate 20 million manual scans across the UPS system.

RFID benefits include accuracy, response time improvement, and efficiend@ahadiarhealth care
operation, they went froman ~80% accuracy and fill rate to 99% accuracy and fill rates. When RFID was
combined with a horizontal carousel system, there was also a 50% reduction in staffing for similar work
volumes. The payback on the RFID and carousel system was 1.5 year00K an$éstment, at the

time.

QR codes

A quick response (QR) codaisvo-dimensional barcodelhe QR function is to inform the reader about
the item. They can contain data for location, identification or links to a website or application. During
the pandenmic, restaurants provided menus in QR format for diners. £a3VID, the QR codes seem to

be staying as customers can use their smart phones easily to access menus and order. QR codes are
replacing the UPC barcodes commonly used in the grocery industry.

QRcodes are becoming more common to provide information ongh®/enance of productscross a

supply chain. They can inform as to where the product was grown, harvested, manufactured, processed,
repaired, and a host of other data for customers, consunmeng, inspection services. QR codes serve as
business cards, discount coupons, provide video content and many other marketing and service
functionswithout the use of grint format.

Blockchain

Blockchain technologg changing supply chain practices with the ability to share data, its security, and
the smart capabilities. The provenance of materials and labour will enable a transparency which can
prevent fraud, eliminate intermediaries, and automate processfghors K hler and Pizol, in their

2020 publicationTechnology Assessment of Blockckzased Technologies in the Food Supply Chain
summarized the elimination of staff intervention in perfunctory clerical roles to try and address these
AdadzSa o tdequatalySopéwitlytieivolume of information on the traceability of labour and
materials and hope to stop illegal practicepoiled good itransit, or lost shipmentsBlockchain is
meeting the challengerhere consumers and customers expect acceleratd/dry times with reduced
handling costs.
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In 2018 Maersk and IBM partnered to apply blockchain solutions for international supply ctznag

data among theidecentralizedrading partnerswith digitized recordkeeping It was felt that the

blockchan platform, TradeLensyould become the standard for tracing and accessing prodelzted

information, including labouin late 2022, Maersk and IBM shut down their joint blockchain venture as

it failed to reach commercial viabilitg. K S & R 2 y & i@ blgciiin fréblerd but one of a lack of

mass adoption across the shipping ecosystem system.
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utilizes a blockchatformulated application to scaenvironmental conditions, locations, and private key
addresses of shippers, carriers, and customers.

Proof of delivery (FID) has been @ervasiveproblem for all companies shipping produés many

years The hours of time spent to confirm delivesor locate missing packages is overwhelming from a
staffing perspectivefor just the PoD portion of a shipment. Ensuring refrigerated goods are kept at the
correct temperature is difficult to communicate expeditiously in a papesed world. Again, blockchain

can ensure real time data is transferred to the parties involved to meet shipping specifications, facilitate
transactions, and complete the record keeping withisecure distributedledger, efficiently.
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threat to all parties and can easily be transferred between supply chain parthegat producer JBS

USA paid US$11M for a 2021 ransomware attackatty 2023, Dole plc, which is one of the largest fruit
and vegetable producers, briefly shut down its production and distribution operations when hit with
ransomwareUS Technology provider, MKS Instruments, stated that February 2023 ransomware attack
ledto a $200M loss. While MKS had $3.0+ B in revenues, the attack required MKS to cease production
for customers and has resumed operations. Sev€ealadian hospitals and health service providers

have been hit with ransomware, accessing personal patierrdsc Surreptitious blockchain

technologies may be able to address the cybersecurity dilemmas.

Cryptocurrency

Built off blockchain technology, cryptocurrencies are both a speculative commodity and a means of
making paymentdetweensupply chairpartners.Walmart and DLT Labs in Canada have been using the
distributed ledger technology to track, trace, and process payments and reconciliations since early 2020.
CKAA Ay@2ft @Sa c p50@000 shipnfenfs pbilye@mid itO40NCadadiadnEetail oets,

leading tosubstantially reduced massiveimbels of transactions requiring clerical staff to try and

manage. One carrier reported a 97% reduction in invoicing discrepancies. One of the root causes of the
previous system was the fact that Walmart haddeal with multipleinformation systems. Blockchain

brings them all onto one platform.

2 fYFNIQA Df2oklf / KAST ¢SOKy2f238 hFTFAOSNE { dNBaK
LI NI 2F K2¢ O drargerefaexsiand dridking somgad wilklikely follow suit and adopt
similar blockchain with cryptocurrency options now that Walmart has proven its viability.

The infamous, if not criminally connected collapse of FTX in November 2022, afteryaalys3n
operation, will add to theperceived levels of risk with cryptocurrencies as a secure form of payameht
investment

Drones

Drones are being used teducewarehouse staffing. Drones can perform inspection services for
construction, petrochemical, oil and gas, and power generatidostries. Drones can inspect roofing,
racks, pallet locations, and physical structures. Drones can also deliver materials from inventory to
staging or internal work process stations, which is referred to as-lagatics. For inventory
management actiities drones can increase the inventory count accuracy, decrease labour costs, and
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provide a safer workplace.

Erez Agmoni, VP with Maersk, confirmed in January 2023, that they are deploying Verity drones to
collect 3dimensional data inventory data viaghires cameras. The-@rones run off a battery charging

pad and usually operate at nights or on weekends without overhead lighting required. The drone data is
reconciled with the WMS data from the pallets to identify SKU or location errors.

Emerging technlogies for indoor use of drones is being developed concurrently with several companies
using a variety of systems. Warehouses which can benefit from drones typically are >50,000 2ft; > 5
metre shelving; >50 metre corridors; and single depth pallet racking.

Drone technologies in use or being piloted are SicAitultaneous localization and mapping algorithm;
LiDAR; light detection and ranging; UWRUItrawide Band. The use of drone technology is expanding
exponentially yeaover-year.

In 2022, Walmart compted 6000+ drone deliveries out of 36 stores through drone delivery hubs. These
hubs are operated by DroneUp, Flytrex and Zipline in seven states. This promising service is targeting a
goal of 1M packages per year, per Vik Gopalakrishnan, Walmart USrviBwaition and Automation.

Water freight

Real time transportation visibilifRTTV) is the focus of many ocean shippers and carriers to improve
efficiencies. In 2021survey sponsored by software company Fourkites, they report that 50% of
internationalshipments are conducted on a manual system with pagmruments being faxed and
emailed around the globe. The desire for greater visibility requires technology investments. Where are
the paybacks? Significant operational savings and improved customecesestich as on time, in full
(OTIFRaNd less dwell time. Dwell time is the # of days containers sit at a terminal after being unloaded.
Dwell is a KPI for terminal operational efficiency. Delays can be attributed to many different factors
beyond the contrbof the terminal but can also provide a sense of their capabilities and resilience.

A single RTTV platform connects freight forwarders shippers and carriers with less staff intervention to
trace and expedite orders. In March 2021, the container &viprGivenblocked the Suez Canal, with
months of delays as a ripple effect. Those shippers which had a RTTV platform were able to reroute
much faster than those that depended on individual staff to intervene during the crisis.

Large terminabperators are investing in dock scheduling systems to increase their supply chain
visibility. Cross docking operations are very complex and scheduling systems are aimed at driving
efficiencies to coordinate multiple products, from multiple carriers goomtiltiple destinations out of
a warehouse or terminal.

Norway launched the first adllectric ferry with rechargeable battery system, in 2019, claiming 90%
reductions in emissions and 80% reductions in cost. Electric ferries run much quieter when compared
with the traditional diesel engine powered designs. Two electric propulsion fevaesordered for
operating in Ontario in 2021n 2021 New York ordered its first, 150 passenger electric ferry for
commuters.It would seem that alelectric ferries cold replace many of thelieselpowered fleets as a
scalable solution.

The waters off British Columbia saw the firstedéictric tugboat in July 2023. Th¢amis the first of 3
tugs,will be deployed in Kitimat to service the LNG ship operations. WitBoel€lectric power and a
total of 5000 kWh of battery capacity.

While the eferry systems will continue to grow, there is still going to be a need for renewable fuels to
displace thebunkerfuel for large containeand cruiseships. Methanol engines are nawuse. E
Methanol can be made fror@Q derived from biomass and green hydrogen. This requires a scalable
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carbon captureprocesdor industrial sources of biogenicQ. The Methanol Institute reports that AP
Moller-Maersk has ordered dudilieled ships taddress the decarbonization of international shipping.
The supply of éMethanol at major shipping ports would be required to support the fuel distribution
system.Methanol is used in household products, automotive components, and in the production of
chemcals.

In September 2023, Mollevlaersk and Amazon renewed their commitments to decarbonization of

ocean freight by agreeing to use methanol fueled container ships. This replaces the need for traditional
bunker fuel and is estimated to save 44,6@@te when shipping 20,000 FFE containddsller-

al SNAR1Qa GSN¥YAy2ft238 NBTFSNB (2 AlGa gednfuelssoivi GSNE &
to very low GHG emissiordoller-Maersk complies with the ISAB00guidelines.

Air Freight

Thissector handles less volumes than the other modes of transport and is usually the fastest means of
moving goods with a higher cost. Air freight is catching up with digitalization of its services. One of the
leaders in air freight is FedEx. Their fully inédgd logistics systems arguably set the.bagdEX is one of

the largest air freight airlines in the world. FedEx operates 281 aircraft to reportedly handle the
shipment of 13M packages per day. Amazon, for comparison operates 73 aircraft and shipkalyepac

per day. One could make the case that without the technical tools of the buyers, sellers, and logistical
connections, these volumes would not have been possible. The relative ease of ordering through to the
fulfilment processes is only feasible besauwf the technologies being deployed in mature markets.
Emerging economies are much more labour intensive and have fundamental problems where the
demand side and the supply side are not as connected, which adds costs but does not increase the
value.

With the loss of passenger flights through the pandemic, the cost and capacity of air frgiglat

challenge for passenger airlines which focus on people rather than packages. The biggest customers of
airlines are freight forwarders. The integration of freifimwarding services into larger logistics network
companies may reduce the need for independent freight forwarders. Forwarders advise on costs,
documentation, insurance, customs clearance, labelling, scheduling and arrange intermodal services.
ForwarderR2 y QU 26y GNI YALRNIIFGAZ2Y aaSdao ¢KSe& KAAG2 N
G22ta Yreée yS3rasS aiehwisthenfarkal Wwhsre the2sdiizskillbldoE e dith
technology.

Ralil

Rail services do utilize many of the aforemengd technologies for safety, scheduling, track inspections
and are also looking at the redesigning of rail cars. Hazmat materials are a common commodity on a rail
line. Compartmentalizing flammable liquids as an example where a single puncture doefe ciothaf

entire contents. Drones inspect track and rail bridges routinely. Crew scheduling is provided through
Saa%s amobile solutionto employee assignments, seniority rights, allows manual adding of trains, and
hours of service data. An innovator 84aS for rail is PS Technology.

As per the International Energy Agency (IE®)emission statistics, the transport sector is tagged with

Y of our global emissions. For freight transpoatl produces 36 grams &fQ per ton km, compared to

96 grams by long haul trucking and 946 grdonsaviation.

Idling reduction technologies are a part of the SmartWay verified services for locomotives. These

include: Automatic Engine ShDbwn/StartUp Systems (AESS); Auxiliary &ounits and Generator

Sets (APU/GS); Fuel Operated Heaters aka Direct Fired Heaters (FOHakaDFH); Shore Connection Systems
(SCS).
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SmartWay offers a Green Freight Assessment to Canadian companies to apply for funding t& hire a 3
party to conduct a fleetgergy assessment. The review would provide a carrier with recommendations

on how a company could improve fuel efficiencies through retrofits and using different fuel types.
https://natural-resources.canada.ca/energfficiency/transportationalternativefuels/greeningfreight-programs/smartwayfuel-efficient
freight-transportation21050

One of the more interesting technical disruptors in rail transit is the use of hyldrdibgen energy for
power. Mass transit is trialing various vehicle designs to look for scalable outéontlks types of

vehicles best suited for hydrogdmasedfuels. Most Canadian railways use diesel and dieleeltric
propulsion systems. Biofuels have not been welcomed due to potential problems in the diesel émgines
Canada, whereas, biofuels are a source of fuel for sé¥aIropean diesel train engindNG has been

used but is not seen as a largeale alternative fuel.

Zeroemission passenger trains are operating in Germany using 100% hydrogen. The French engineering

firm Alstom designed the trains which only emit steand condensed water. The engines are refueled

daily from an industrial gas company Linde hydrogen generation depot with an 1800 Kg storage

capacity. The operator, LNVG, will replace its fleet of (15) dpeseéred units. The trains will attain a
speedovnnn YYa gAGK I NI¥Yy3aS 2F mnannn YYad LGQa SadAyYl i
diesel.

Canadian Pacific is heavily investing in hydreigehed freight locomotives with Provincial government
funding. Ballard Power Systems will develop therbgdnelectric powertrains to convert the diesel
electric powertrains which most rail lines have used for decades in North America-flRetgoexisting
locomotives is part of the circular economy strategy of decarbonizafiénis trialing their hydroge

fueled trains in early 2023 through the Rocky Mountain pass which will be a critical test area with the
variations in grade and temperatures.

Mass transit has used magnetic levitation (Maglev) technology successfully in China and Japan. While
Maglev enables high speeds it has limited scalability. There are US projects which are assessing the use
of Maglev but have not moved forward. The French TGV, elguiriered trains have been in service

for 30 years and the TGV technology has been usemtimr European countries, which is a scalable
solution.

Electrification of transportation

In 2018Rolls Royce and FinFeri2daunched the first fully autonomous car ferifhe cost advantages of
using autonomous truckin B2C (business to customer) last mile delivery is substantial, with potential of
reducing delivery costs by 10% comparing to traditional delivery method (McKinsey,2018gsIdre of

the fastest route reduced thpollutants created by shipping vehiclesspecially for oversaahipping,

while autonomous delivery agtis a solution teffective, low manual input delivery, allowingpre

funds and human resources to be devoted to more productive usage.

Stellantis, which is the 2021 company formed with therger of Fiat and Peugot, pseparingEVsales

for mass production. As thallargest automobile manufacturer, they see EV vehicles as the immediate
FdzidzNBod {GStftlydtAra KFa ONBFGSR AGa / ANDdzZ I NJ 902y 2
revenues by 2030 and to be carbon net zero by 208@y see remanufacturing, repair, reuse, and

recycle as the core means for their success.

According to a 2023 BC Automobile Association arlidading the Charg#he average Canadian drives
~15,000 Kns per year with ~7500 of these Kms for commuting to wdhe more Kms one drives, there

2 hitps://www.finferries.fi/len/
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is greater arguments to have soryge of EV It could be a BEV, HEV, PHEV or an FCEV, depending on
needs such as personal, business or lifestyle choices.

Along withan EV is the need for charging. Level 1 AC chargers provide 8 Kms of range per hour of
charging off a 120 V outlet at an average cost of $900; Level 2 AC chargers provide 97 Kms of range per
hour of charging off a 208 or 240 V outlet at an average cdd120plus installation; Level 3 DC

chargers are the fastest which most public and business accesses provide, with adapter for Level 1.

The good news for EV batteries is they should last an average of 300,000 Kms. The bad news for EV
batteries is their eplacement costs run between $6,500 and $28,000 but are more plentiful in the
aftermarket. Newer EVs have an average driving range of 400 Kms per charge. Weather temperatures
and the use of AC can affect the length of driving range.

The Canadian governmehas invested $13B to support the conversion from internal combustion
engines to plugn vehicles by funding Stellantis, Ford, GM, Honda and Toyota facilities. Investments
include producing and processing critical materials to make batteries and relatedrot.Tobolster

the strategy, the Federal governmeannounced that it will bathe sale of newinternal combustion
engines in passenger vehicles by 208&llantis and LG Energy have committed $5B to build an EV
battery plant in Brampton, Ontarid@.hs project was put on hold shortly after this announcement.
Stellantis went back to the government and wanted a similar tax break being offered to US companies
under the Inflation Reduction Actwhich the Canadian government conceded to do in the forml&B$

in tax breaks.

In March 2023, Canada received its first shipment of 780 VinFasMs from Viet Nariwhile Viet Nam

is a trading partner of Canada, VinFastelhicles are imported to compete with Stellantis, Ford, GM et
al, which have been heavily ssitlized to make them affordable. The VinFast may add an element of
competitionon pricingto the made in Canada vehicles but there is likely a limit as to how many can be
imported per year. This was the strategy a few decades ago to encourage Honda, diagotéher

Asian manufacturers to move production to Canada and théoldBate employment and economic
development.

Norway has been the leader in the number of EVs per capita, with new fully electric cars at 79% of sales
in 2022. This has been encourddey having no taxes on new or imported battery EVs until the end of
2022. In 2023 Norway will begin taxing EVs. The estimated loss of sales taxes through the exemption is
~39.4 billion kr or US$4B.

In December 2022, the first adlectric delivery trucksolled out of the GM Cami plant in Ingersoll,

Ontario. After closing the former Chevy Equinox plant in April, the plant was retrofittefutbszale

electric vehicle plantOrders for the BrightDrop vehicles have been placed by DHL, Walmart and FedEx.

The Cami plant is designed to produce 50,000 vehicles by @M2%s planning to produce 400K EV

Y202NB LISNJ @8SF N 2dzi 2 7F -debidlesRedEspbganrallifg®MNAsYirStE8@Q F I OA f A
BrightDrop Zevo 600 vans in June 2023.

The first South Korean investment in Canada took place in August 2023. Quebec will benefit from

902t NR.a YR {Y hbQa oF GG4SNE LJ NI a wilbeguineddbypISNI (A 2
Ford and the two South Korean industrial companies. The Federal government is backing the investment

with $644M.

Quebecbased Lion Electric is producing electric school b(E8&)Their purposéuilt ESBsire zero
emission vehicles. Liafesign and manufacture-ieucks, minibuses, refuse and utility truckision has
taken the design of its products as the first step in reducing emissi@R3ithelionelectric.com/en

Vancouvetbased RBE EV company is rethinking the electrification of many tgpeshicles, including
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the everyday school buRIiiSE EV has opted to go where few others have gone. Retrofitting and
converting gas and diesel buses and shuttteslectric power. They also applyetihnknow-how to sports
and classic cars, fleet and utility vehicless./riiseev.com/

Electrification of school buses hasremendousmpactto address GHG reduction targe¥hen we
consider the millions of buses and trucks currently reliant on fossil filrels;onversiorshould because
to reflect and rethink how we move people and produd@s. August 2023, Pembina Institute report
estimates that the average ICE school bus emitsCZ¥d per year Diesel exhaustelated health costs
are ~$2.3B per year.

The RIiiSE EV strategligns with he circular economyaluewhich states that everything begins with the
design. Taking existing resources and repurposing them for other uses, substantially reduces the
consumption of new raw materials amthables a sustainable economic model with a lower
environmental impacbver the life of the vehicle However, RiiSE EV faces some political and legal
hurdles intentionally placed to prevent the conversions.

The school bus sector is an oligopoly operating in Canada and the US. The school bus market is
controlled by ~6 manufacturers. In Canada the committee which oversees the sector has a potentially
conflicting mix of owners and other administrators controlling the design and electrification transition.
So much so, that the committee had their sector rule$erred to as theéd250 regs to disallow the
conversion of ICE buses to other fuels. It began with the trials of hydrogen fuel conversions which were
disallowed, mainly because it did not support selling new vehicles. Case in point, in 2023 a BC school
District announced it was replacing its fleet of diesel buses with Lion EIEGBsThe economics of this
decision are rooted more in politics than science. The average price ebas is $395,000 (after

federal subsidies) and the cost of a diesel sttws is $202,500, as stated by the school district. The
district will save $1B00 per year in fuel and maintenance. This realizes a payback of ($192,500/15,000)
= 12.8 years. The school district said they replaced their diesel buses every 12 ydapetttiat the
e-buses lasted longer. Affordability is a real fadtortaxpayers

There are about 60 school districts in the Province of BC which will all want to make the transition to
ESBsThe price tag will be in the muttiillions without considering the infrastructure investments for
power. If, the school bus committee and the itiolans were objective, they would allow the conversion

of existing school buses telmises. Leasing these buses could be done at a cost of ~$50,000 per year for
4-years; after which the lease rate would be reduced as the cost of conversion is recdfaredbok at

the Canadian school bus market, we could save $billions with conversion of existing |@Esde.e

Most governments are quick to support the transition to EVs of any type. In British Columbia, there is a
GoHectric Rebates Program admiréseéd through the Fraser Basin Council. Rebates are open to
individuals, businesses, ngmofits and all Bdased public sector organizatiorihe targeted electric
vehicles are motor vehicles, cargdikes, airport, port and utility vehicle¥ehicles whih donot qualify

for the rebate program are those where the manufactuseiggestedetail price is >$55,000 for cars

and >$70,000 for larger vehicledl applications are subject to the availability of funis. funding for

the conversiorof existing velcles.

The BC government also funds the Go Electric School Bus Préggantive ebates are available for
school bus fleet operators such as school districts, private contractors, independent and indigenous
school fleets. Rebates are up to $150,000 ty b new BB up to $6,000 to buy and install a Level 2
charging station; and $5,000 towards infrastructure assessment pNm$unding mentioned for the
conversiorof existing vehicles.

Provincial government ZEV targets for new light duty vehicle satkfeases are 26% by 2026; 90% by
2030; and 100% by 20360overnmental mandates are required to make the shift for electrification.
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The Canadian school bus market operates 40¢080,000 school buses. While Ontario has invested in
battery plants and otheEV parts strategies, it has not investedefBBsThis is largely due to the political
ideology of its Premier Doug Ford. Ford cancelled all EV subsitéesfirst elected as it was largely an
exercisewhere public money was wasted on millionairEse dobal ESB market is estimated at US$3 B
by 2030.The potential job growth if Ontario decided to bul$Bs, could result in 13,008w jobs with
Cdn$2B in economic outpytlongwith 350 KtCQe removed from emissions, per Toronto Staimate
changereporter, Marco Ovedin September 2023.

We can take the next step of designing all new\eerything or, we have the potential tconverttonnes
of resourcessuch as school buses and other utility and service vehvwlesh wecurrentlyown and
operateto avoid or defer further financiaisksand perpetuatematerial shortagesOver time,
manufacturers will discontinue ICEs and conversions will no longer be an option.

LY WIydzZ NE HnHoX ¢2820lQa /9h | 1 A8uccéesaf@d@dRbril &I AR
technology which powers their Prius model, as a piugybrid(PHEV))battery electric vehicles are

getting more attention. BEVs comprise ~20% of the auto market. A Schmidt Automotive analyst
references rising material costs suchiggum pushing BEVs higher in price and PHEVs offer a good

option. Retrofitting older Toyota vehiclésan option being put forth from Toyota. This supports the

circular economy principle of reducing the demand for raw matedaiwerting existing resowes to

extend their life and reduce energy.

GM is investing US$50M in Energy Exploration Technologies Inc (EnergyX) to develop lithium extraction
and refinery technology. This will enable GM to control the costs from raw materials through to full
battery St f LINR RdzOUA 2y @ 6xyastidEpoceSBL ERcamMabdide lithilmintetal dzY
directly from brine and into an anodeady for EV batteries. DLE could replace the slower and more
costly traditional evaporation ponds, which require more enetgyd, waterusagesaid GM in its 2023

press releaseGM is also buying 32,000+ tonnes of manganese sulfate from Australian mineral company
Element 25. As part of the deal. GM will help finance a new facility in Louisiana to produce battery grade
manganese sulfate from Element 25, which qualifies for EXr&its under the US Inflation Reduction

Act.

In early 2023, the first batterpoweredpublictransit bus line was initiated in Vancouver with four
CanadiarmadeNova LFS+ brand vehicles and two charging stationsaffi@muncement from the

operator, Transibk, stated the buses cost $1.1M each and are expected to save $40K each per year
when compared to diesel unit$here was no indication as to the cost of the charging statiéns.

additional 11 BEV buses are on order with another 385 to be delivered3ty Pioe four older diesel
vehicles they replaced emit 280 tonnes more than the BEVs. If we use $50 per tonne as the cost of GHGs
GKFGQa + FTdzZNIKSN GQPAY AN @ F | cddnwith FEduERd@HSSIRINIRE L
lies the rub with affordble and clean energgurrently it is difficult to get one without the other.

TheCatch 2Zor E\6in Canadais the lack of adequate infrastructures to support charging. In 2022, with
EVs now only representing a small % of the market share, the chargfiwgrks cannot meet demands.

If our wishes come true and we can all buy affordable EVs, the investment in open standards to charge
any vehicle anywhere, on interoperable systems, will require strategic energy management programs
that are currently unattaiable.

BYD, the Chinese EV car manufacturer, in a 2023 Reuters report, sells 640,000+ EVs per year, in China;
Tesla sells 130,000+, in China, using 2022 stats. BYD ceased manufacturing ICE models in early 2022.
Canada had total EV sales of 55,000+ in #meesperiod. In Canada, EVs account for only ~5% of the

new car sales. BYD is selling in Eurépsstralia, and will be selling into Japan in 2023. BYD has a full
range of EV vehicles including buses. Global competition in the EV market is just heating up.
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The Canadian government wants ~65,000 charging stations across Canada by 2027 while the industry

I NHdzS4 GKSNB aKz2dZ R 0S KdzyRNBR&a 27F wmnnth@aony2NB (2
of passenger vehicles be electric by 2026 tirad 50% of new a&rs be emission free by 203@. Europe

the target is one public charger for every 10 EVs. This extrapolates to Canada requiring ~4 M public

chargers by 205(s of August 2023, a charging station database maintained by Natural Resources

Canada lists ~2300 in ~9100 public locations, with ~25% between Montreal and Vancou#8% of

EVs are registered in Quebec and BC has ~2@%nfrastructure needs to stay in sync to encourage

conversion of the sector.

The EV charging systems are going to need to bwlatdized to reduce the cost of the infrastructure

for consumers and commercial customers to recharge batteries. Tesla, as one of the first manufacturers
out of the gate with their proprietary system, are allowing Ford and GM to design their EVs to be able
charge vehicles through the Tedlge of connector. Tesla has the largest charging system and having
multiple types of connectors could be chaotic and unaffordable to expand the EV market. As we have
seen with many electronic devices, the industry de¢o agree on a standard to create a scalable

network, rather than try and have a captive audience for only brand specific users. There could be fees
for nonTesla EV owners to access the Tesla charging network.

The US Postal Service has ordeB600 battery EVs for service by 2028. This type of demand will assist
manufacturers to achieve economies of scale. The supply side can invest in the latest battery

technologies and vehicle designs. The Postal Service will buy a further 106,000 ness\vehigplace

AGla SEAaGAY3T FtSSGod ¢KS Ay@gSadySyid oe GKS tzadlt
passage of the Inflation Reduction Act which secured funding aimed at reducing GHGs and

environmental impact. The strategy is to completely méw an electric fleet as announced by the US
Postmaster General Louis DeJoy in December 2022.

Electric construction equipment

Most major construction equipment manufacturers have rolled oetv product lines which are fully
electric. These models elimirathe need for diesel fuels, have equivalent payload capacities, operate
quieter, and need less maintenance. Volvo reported a savings of $2400 when operating an electric
machine for 400 hours as compared to a diesel machine. Volvo ceased the manufactaeongpact
wheel loaders and compactors in 2019 as it launched its electric versions

Ina city such a¥oronto,as an examplejoise from conventional construction equipment requires that
it shut down between 7pm and 7am. Quieter elecgguipment could extend the work day in these
situations, increasing productivity.

Swissbased KuhfGruppe converted a 4nne Komatsu HB 666 N2 O] @G NXzO01 Ayid2 |y S!
capable of carrying 59 tonnes of matemdthout stopping In a mining applidéon the eDumper uses a

regenerative braking system which recharges its 600 kw per hour batteries when going downhill. The

battery pack weighs 4082Kgs. The conversion capability supports the circular economy principles of
refurbishing existing equipmerdnd rethinking how we use manufactured products.

Caterpillar has done test trials to prove the viability of its 793 all electric mine haul truck. Fully loaded, it
can reach a speed of 60 kmh. It too recaptures the energy on a down slope to recharge #ng. batt
Caterpillar also has an autonomous, ID8n777 offhighway truck.

Electric first responder vehicles

The cities of Vancouver, Los Angeles, and Brampton have ordered electric fire service trucks from
Austriantbased manufacturer, Rosenbauer Group. Sehgucks have the benefits seen in other EVs such
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as less maintenanaequirementsand lower fuel costsThe chassis design allows a lower profile for fire
fighters to access equipment and board the vehicle. The height can also be raised to travelbviger de

The Rosenbauer design uses a BMW diesel engine for pumping operations and charging when required.
The fire trucks will be built in the US by Rosenbauer supplying training and spare parts.
https://www.rosenbauer.com/en/ca/rosenbauegroup

BC Emergency Health Services (BCEHS) will use the Ford Mach E for paramedics to respond to calls.
QuebeebasedDemers Ambulances and Lion Electric have developedyaefalitric eFX ambulanc&he
all-electric ambulance will have a range of up to 200 Kms on a single charge. The design allows for a
much lower chassis height making patient care easier.

The first fully electric RCMP cruiser was put into service in Feb2028/in Langford, BC. This is part of
a national trial to test the functionality, capabilities, and limitations with EVs for the RCMP across
Canada. The Tesla Y model is suitable for milder climates while it may not be viable for northern
communities. Chier EVs such as the Ford MeESUV and Ford150 are on order.

Airlines

Vancouvetbased Harbour Aitonverteda 1955 aircraft to run oan H55battery and will have anagniX

electric propulsion unit (EPWnder aproof of conceptHarbour Airis targeting a 2023 inaugural flight.
https://harbourair.com/

Seattlebased Eviation, is producing its version of an electric commuter airtma022, Eviation
received an order for 75 of these-passenger, zero emission crdiviation uses similar technology to
Harbour Air in its olane.The planes have the capability of flying forkdur after 30 minutes of
chargingUnited Airlines has ordered 1009seaterSwedsh-manufactured electric planes from Heart
Aerospacenttps://www.eviation.com/

United is researching the use electric vertical takeoff and landing (eVTOL) aircraft to move pesseng
who now drive ~250 miles or less to fly instead, according to its VP of Corporate Development Mike
Leskinen. In aiESG Impageport in October 2022, by rethinking short flight demands, eVTOL could fill a
gap in the market that is currently taken bytamobiles.

Airlines ardrialing sustainable aviation fuels (SAF). SAF emit much I6@devels but not zero. Airlines
speculate that electric planes could serve small markets; hydrfigeled planes for mediurmsized
markets; and SApowered jetengines required for major citie$he International Air Transport
Association (IATA) reports that in 2022, the production of SAF was forecast to reach 300M litres.
However, IATA estimates that a production of 450B litres will be required annually tovadthéd Zero
targets for 2050. Airlines have increased their commitments to SAF by enteringffiaiice agreements
with SAF producers. This will support the financial commitments from the supply side for the demand
side.

Consumer versions of2-person eletric aircraft are on the market in the form of eVTOL models.
Aircraft contribute ~3% of the glob@lQ emissions.

Rolls Royce has converted a conventional fégsilaircraft engine into a greelnydrogen fueled engine

for European shorhaul air carrielEasyJet. Rolls Royce has been electrifying its products and is on a path
to decarbonize on its path towards zero carb@his prototype engine increases the possibilities for
expanded hydrogen fuel options.

Theimpact on jobs

With apologiedo Pete Seegemvhere have all the hours goh@&@he st pandemigeriodsaw literally
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millions of peopldeave orshift jobs. As commented earlier, entry level positions have been eroded by
robotics in many production and service roles. A 2023 McKiB&shal Instituteresearch report
Generative Al and the future of work in Amerilaares their thoughts and insights on labour market
conditions and adaptation$Vith Canada being about 1/f'Ghe size of the US market, we can make
some extrapolations foranparison.
https://www.mckinsey.com/#media/mckinsey/mckinsey%20global%20institute/our%20research/generative%20ai%20and%20the%20future%
200f%20work%20in%20america/generataeand-the-future-of-work-in-americaf. pdf

First is the issue of Generative Al (GAhere Al applications such asaBGPT are focused on text, GAI
algorithms can generate images and movies, music, design products, accelerate scientific research,
exercise predictive poweagnd other creations, once limited ttumans GAl may keep people the

loop butit is revolutionizing the future of labour.

The research indicates that 30% of the hours today could be replaced by GAI and other forms of
technologyby 2030. The good news is that there will be an offsetting increase in job opporturutes d
to the need forclean andenewable energies; increased infrastructure investment and development
requires more jobs; increased domestic sourcing for resilient supplies; an aging population requiring
health care serviceSummarily, these actions wilsult in 12M jolbshifts

Where entry levelclericaland administrative supportroutine manual production worlgnd hospitality
servicejobs will take deegr cuts, offsets will require job training to meet the demands in other jobs.
Theshift from basic skills to moradvancedskills for STEM, healthcare, construction, and professional
careerswill grow.Digitalizationin healthcare, banking, insurance, pharmeaticals, and other sectors
will requirehigherskill setsand new types of jobS he transportation sector plays an important role in
the economy and drivers will continue to be in demand.

GAI and other technologies could see an increase in produabif/it20% by 2030. This astounding
increase would be tempered by the actions to address skill shortages and meet labour demands in the
growth industrial sectordPart of the solution will seecreased opportunities for remote work, hiring

back retirees, hing barriered individuals, and employment where pbgih school degrees are not
necessary but complement work experience. Examples of the latter could be food service workers or
manual labourers previously displacé&he of the trends appears to be a leag of low and middle

wage jobs as more higher paying, skilled jobs are required.

A mid2023 report by the OECD shows that member country unemployment rates vary from a high of

gmu: AY {LIFAY G2 frox Ay GKS /1 SOkepoved bddza%. xndd / | yI R
average unemployment is 4.8%. The growth in real wages between Q1 2022 and Q1 2023 shows ~15%
RSOtAYS Ay [FUOAlL G2 'y AYyONBlIasS 2% TheavemgérealSt 3 A dzY
wage growth is3.8%. These figurese the difference between the growth rates of wages and salary
components of the Labour Cost Index and the Consumer Price Index for most codmead3ECD

report estimates that 27% of jobs will be impacted by GAI.

Responses frorthe manufacturing sectoare retraining internal workers 71%; outsourcing services
53%; hiring new workers 48%; and allowing attrition 14%. The OECD higiflightkeystrategies
where governments can adapt to GAl and other technologies.

1. Support lowwage workers; wage and ollective bargaining policies are effective; energy
regulations with temporary and targeted adjustments

2.Ensures 2 NJ| rijiNg lealth andwell-being within inclusive marketsAl workplace policies
are transparent and trustworthy

3. Provide incetives and encourage training of leskilled and older workers incentives to
retrain and upskill the workforce and prepare them to adapt to new roles
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The table below shows the % fofl-time equivalentjobs which will likely be affected with GAI in some
form. Thetable is adaptedrom the Goldman Sachs Global Investmensé&ech March 2023.

Jobcategory % of FTEs impacted
Office and Admin 46
Legal 44
Architecture and Eng 37
Life, physical and social science 36
Business and finance 35
Community and social services 33
Management 32
Sales related 31
Computer andnath 29
Farming, fishing and forestry 28
Education and library 27
Healthcare support 26
Arts, design, sports, media and ertainment 26
All industries 25
Personal care and services 19
Food prep and serving 12
Transportation and materialsamdling 11
Production 9
Construction and extractions 6
Installation, naintenanceand repairs 4
Building and grounds aintenance 1

2023 is seeing historically low unemployment records. Any increases in productivity will require
strategies whiclembrace technology and the wddking of people. Immigration policies need to be
adjusted to reflect the labour shortages across the bodvdile these are still early days as GAl is being
introduced into the workplace, the general feeling from workerth#& GAIl and other technologies are
being welcomed.

ESQ@overnanceolicies need to take into account this transitiand shiftacross all sectors. Issues such
as hiring, retaining, retraining, and employee weding are going to be a higher priority as

organizations compete for talent and sufficient levels of staffing. Workers will have greater leverage in
their workplace conditions and benefits. Collective bargaining agreements may see GAIl as a potential
threat where the more susceptible categories ainw will be targeted.

Weather events as impetus

Daily weather forecasts are a visual and physical clue on local conditidh§é O2YY2y SELINB & & A
I yAOS RI &¢ Mdbdteadwe denlozihd)Sb@liwariifyg. A nice day used to mean no rain

during a wet season; or rainfall when crops needed it; or a sunny day during the usual sun, cloud, and

rain cyclesThe recenperplexities in global weather patterngive rise tanew leve$ of uncertainty.
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Record rainfalls in some areas with debilitating droughts in other aceaating unprecedented risks for
food supplies and fresh water. Increasing temperatures threatening glacial ice packs and growing
seasons for crops are definitely ggito impact business operations and societies at large. Insurance
companies are bracing for massive financial exposures which will need to be factored into the cost of
most goodsinflation will be incurred across the board as weather events are equalyptive to all
organizationsThe circular economy will require a rethiakenergy and land uséiow food, water, and
peoplewill be sustained for a healthy lifestyttas still not been answered.

¢CKS Hamm Gadzyl YA Ay W LI yacil folnbbthsiiVEiiR~20,000/parts @& LINE R dz
vehicle, the odds of a few parts not being available was considerable. Japanese parts manufacturers

which went down due to the tsunami, also affected other vehicle manufacturers which sourced similar

parts. In 2011floods in Thailand caused Ford to shut down production in this profitable market, which

Ay GdzNYy X OFdzASR OKALI YF{SNILYyGSts (2 NBRdIzOS AdGa N
involves 35 billion parts!

Within a couple years, Ford analyzee thotential impact on its production by categorizing the risks of

parts availability. Ford identified about 10% of their North American sites were vulnerable to disruption.

Long story short, they looked at multiple sources and redesigning parts to awoitskis of disruption.

They bet on resiliencyor availability of partsather thanthe lowest price.

Rainfall in most urban areas is seen as a problem. The excess water is collected in storm drains and
diverted back to the ocean, streams, or lakesquickly as possibl&his flushes a lot of surface
contaminants into the water supply. Rethinking the falhproblem could lead to diverting and
temporary storage for drier periods finding other uses for thaon-potable water

Effective May 27, 2023, in response to the California wildfire risk and high construction costs, State Farm
General Insurance isohaccepting new applicants for business and personal property and casualty

Ay&adzaNI yOSao ! {(F03S CIFIN)XY &aL}R1SaLlSNaz2y aidliSR a¢KS
including climate change, reinsurance costs affecting the entire industr@dn@ 6 I f Eafdnfl I GA 2y ®§
home insurance policies in Florida are no longer being written by Farmers Insurance.

The Insurance Bureau of Canada said severe weather caused $3.1B in insured damages in 2022, which
was the 8 worst year on record. No single jpaevents contributed to the claims. The costs were

spread out across Canada from coast to coast from floods, fires and hurriddmelsurance Institute

of Canada supports the PRI principles as a means of mitigating insurance costs associatedewith extr

weather which has been occurring with more frequeneys://www.insuranceinstitute.ca/en/resources/insights
research/Climateisksreport

The USased Aon PL@hsurance company president, Eric Andersen, told a Senate comrdittag

Of AYF(GS OKFIy3aS A& Aya2SOlAy3a dzyOSNIFAyde Ayaz2 |y A
of confidence around the abiA (1 @ (2 RRIdSURAR® dompagies Avitiéh help insurers pay

catastrophic losses, have been withdrawing from higk areasaround wildfiresand floodsin

particular.

Major hurricanes and wildfires have driven insurance markets into crifiwiita, Louisiana, California
and are weakening insurers in other Western states such as Colorado and Orbgea are early days
yet in the insurance of properties and assets which rub against weattetied events. Again, another

factor in the debateover affordability being borne by taxpayers.

Extreme weather conditions have prompted t@anadiar-ederal Government to link funding for
disasters to mitigation plans by provinces and territories, which will translate down to cities and towns.
The categdes in the plan address: disaster resilience; health andlvetig; nature and biodiversity;
infrastructure and disaster aid. By 2026ere will beupgradel codes for buildings, electricity, highway,
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and bridge design, based on the catastrophic costglvhave been incurred due to fires, floods, and
heat. This multimillion-dollar plan will require the levels of government to have climate resilience
strategies in place to receive Federal funds for disaster relief and recby&926

A June 2023 repofty the World Meteorological Organization (WMO) reiterates that the El Nino
phenomenon will have theppositeeffect on many regions in the form of changing weather and climate
patterns. WMO assessments indicate that we have experiengsghB of warmer teperatures. The

spike in El Nino has a higher probability of triggering global temperature records over the nexthesar.
Panama Canal is limiting the size and number of ships due to a drought lowering the level of the Gatun
Lake, which affects the camgtstem. The Panama Canal handles ~50% of the container traffic from
north east Asia to the USAccording to SEKO Logistiise summer of 20213 one of the hottest on

record across the continent of Europe.

The evidence of the changing patterns was destmted on July 5, 2023 in Kuujjuaq, in Northern

vdzS6S0d ¢KS NBO2NRSR GSYLISNI GdzNB ¢+ & on /I & ¢KS a
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landscape and releasing tonnes of GHGs. As the permafrost melts it releases gases which contribute to
higher temperaturesvith lakes are disappearing into deeper chann&lse incidents of heat domemd

atmospheric riverare impacting humans, plants and amil® in ways which are not sustainable.

It seems like all of Canada is on fire in #Aighust 2023. Evacuations of families from large urban areas
from north to southand east to west. The destruction of homes, infrastructure, loss of wild life and
animals, crops, and natural resources is on a scale we have not faced [éfereosts of these events
will not be reported for some time. Insurance companies will be agipg strategies to decide which
risks will be covered and at what cost.

Critical materials

The July 2023 update from McKins@&he NetZero Materials Transitigtighlights theformidable

problems whersourcing the necessary materials for the energy transformation from fossil fuels.
Decarbonization has shown that the concentration of rasgth metals favours China; the DRC has the
cobalt; and Indonesia has nickel. Geo/political tensions and trade ammets will require increased
diplomacy from global countries to access sufficient materidie. economic pressures to have

affordable materials and sustainable supply is daunting. Compromises will be made between respecting
human rights and accessing ma#ds. The competing interests between economic, social, and
environmental interests will test governance policies and practices.

A common denominator in every sector is the severe shortages of critical metals to meet the demand in
chipsfor electronics as one exampleThe circular economy can provide part of the solutidanadian

based LICycle Holdings Corp has innovative technology to extract metals froaste. Traditionally €

waste has been burned which emitexiousfluorine chemicals and is eveinefficient. LiCycle shreds

tonnes of ewaste ina water-solutionwhich eliminates emissions and recovers 95% of the critical
materials vs ~50% through the burning method.

Recovering critical metals is much cheaper than mining raw materi&lycle esmate that 75% of EV
batteries could be provided by recycling old eofdife batteries. With global shortages of nickel,
lithium, and cobalt across the globe, the circular economy is rethinking how we get the materials we
need.Volume is one of the issudisat recovery of critical metals and minerals needs to overcome to
reduce the mining of materials.

LiCycle, while not fully operationakill createjobs to produce thélack massised as thenain
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component inelectric vehicléatteries. Other companieshich are mining avaste are Redwood
Materials, BASF (Germany) and Electra Battery Materials Thigowill divert millions of tonnes of e
waste from going to landfills and be a source of production matériatstentially providing ~15% of the
requisitebattery materials by 2025, per investment analysts.

The recycling and recovery of critical metals will require a substangaiorkedcollection system using
a hub and spoke model, as per/LE O $oQridler T JohnstorThe circular economy effegtly
reduces consumption and supports conservation practiBedotics will play a large role in the recovery
of critical metals and other materials as outlined in the section on Digitalization and the Circular
Economy which followsitps://i -cycle.com/

In 2023, Ascend Elements out of Massachusetts, entered into an agreement with US Honda Motor Co,
Ltd. to process recovered lithition battery materials for new EV batteries. Ascend refer to this as a

closedloop process which will include other critical materials such as cobalt and nickel.
https://ascendelements.com/

The 2023 report fronthe University of WaterlooJournal of Hazardous Materiashowed that the

amount of ewaste generated annually globally is ~2.5 M tonnes and is forecast to be ~70 M tonnes by
2030.Canada creates 1 M tonnes per year with léemnt20% being collected and recyclétie

researchers, supporting the circular economy model, suggest that attention should be onsdakign
electronic devices and equipmett enable repairs, refurbishments and product life extension as
opposed to only reycling and recovery methods. This could lead to umbaring forthe extractionof

critical metals.

Canada is the only country in the Western Hemisphere with all of the minerals and metals required to
product EV batteries. Canain a good trade positin for socio and geopolitical interests. The
investment opportunities to develop this market will attract leading mining and manufacturing
companies. Théenuousrelationships with Russia and China, which both have considecabtal and

rare mineral rsources, will require diplomacy to ensure global supplizsada ordered (3) Chinese
mining companies operating Danada, talivest of their investments in critical materiatsting national
security,in late 2022.

The July 2023 Critical Minerals MariReview by the IEA, raised three concerns:

1. Can future supplies keep up with the rapid pace of demand growth in clidraten scenarios?
2. Can those supplies come from diversified sources?
3. Can those volumes be supplied from clean and responsible sources?

The answers are mixed and will require further global collaboration within a tense geo/political market

to address these pressing questions. Estimates show that China has 2/3 of the critical minerals. There is
more concentration of sources with limited aphs to diversity. There is mixed progress on the
environmental and social sourcing conditiomngw.iea.org/Dataand statistics/datatools/criticaFmineralsdata-explorer

This is in contrast to the Canada allowing Chinese statged Zijin Mining Group to acquire Canadian

lithium mining company Neo Lithium Corp in early 2022 for $960M. At present Canada has minimal
refining pro@sses for critical battery minerals and the environmental approval process for a new mine
can take 510 years. The James Bay Lithium Mine project was approved in earlyw@@2270+

conditions, after a &ear environmental impact study and is expecteapen in 2025The only active

lithium mine in Canada as of February 2023 is the Chinese owned Sinomine Resource Group in Northern
Manitoba and the lithium ore is refined in Chimag:/en.sinomine.cn/

It would not be out of the question to see cartels for rare and critical minerals being formed as OPEC

3 LiCycle leapfrogs miners in green transition. Gabriel Friedman. Financial Post. April 30, 2022

97| Page


https://li-cycle.com/
https://ascendelements.com/
http://www.iea.org/Data-and-statistics/data-tools/critical-minerals-data-explorer
http://en.sinomine.cn/

leveraged its fortuitous role in the oil markatecades agarhe transition away from fossildls to other
energy options needs economic strategies and policies to make it sustaifakldlarch 2023 USA and
Japan Critical Materials Agreement includes no duties to be imposed on critical materials; and promotes
many of the 7R circular economy prigets to reduce the demand for virgin material extraction.

The US government stepped up to the plate with its October 2022 announcement of US $2.8 B in grants

to expand its domestic production of EV batteries. Concurrently, announcing the American Battery

Materials Initiative to secure reliable supplies of critical materials and not be dependent upon imports.

China has been a major supplier of EV battesies critical materialg KA OK ¢ SNB & dzLJLJX A SR dz
adzo AaARASA YR (NI RSgaindmérisoidcesi ¢ | OO2NRAy3I G2 |

In mid2023, Ford Motors secured its supply of lithium in multiple deals which will run into 2034, with

suppliers located in the USA, Canada, and (rilelhas targeted the production of 600,000 EVs for
20232024andwants to ramp p to 2 million unitsper yearby 2026

Digitalizationandthe Circular Econonfy

Knowing about digital technology and the need to transform business is no longer good enough. As
companies across all industries embrace the changes of our increasingliwigkawe are seeing
leaders at the helm of these companies dive deeper into how technology is being implemented.

For the organization to succeed as a Digital Enterprise it has to transform itself to meet the challenges of
our postindustrial Digital Ageby embracing an adaptive culture, employing technology at its core, and
creating new business models.

Employing technology at the core of the business is called Tech@Core. Determining whether the
organization is Tech@Core requires an asaent andpositive yes on the following aspects:

9 Leaders understand the critical nature of tech to their business and are increasingly technology
savvy

Leaders depend on technology to create innovative customer journeys

Customer value replaces cost as primpeyformance measure

Speed and ability replace cost and efficiency as technology drivers

Technology knowledge and experience are continuously evolving

Leaders promote fast, frequent experimentation and learning, while maintaining the discipline
to select anl evaluate the right experiments

1 Reducing cycle time maximizes the value from learning

= =4 =4 4 =4
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Shift the technology fitness function to speed and adaptability

Accelerateechnology edge over competitors

Maintain awareness and take advantage of technology shifts and trends

Develop and maintain a digital technology platform strategy

Reduce technical debt to increase speed and adaptability

Get key technology staff involvea@ constantly improve their capability

=A =4 =4 4 -8 A

4 A special thankto Andries Jacob®h.DM.Com CMC Gntrols Assurance and Systems TransformatiRRO
Solutions Ltdfor the digitalization notes
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Organizations with successful digital transformation will likely use more sophisticated technologies such
as artificial intelligence, the Internet of Things, and advanced neural matgdnging techniques.

For orgarzations to generate a technology shift and follow or lead trends, information and intelligence
regarding the following six guiding principles must gathered, analyzed, and formulated:

1. Signals: What are you seeing that is indicative of this shift?

Businessnput: How might this shift impact your business?

Horizon: What is the time horizon for the trends within the shift?

Urgency: How urgently do you need to react to the trend?

Technical impact: What capabilities will you need to implement your strategies?

Actionable advice: What advice will you offer your organization on how to approach and use the
shifts and trends?

o gk wn
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understanding of the six guiding principlesll be critical to success.

What is digital transformation?

Rather than thinking about digital transformation as a trend with a clearly defined beginning and end,
think of it instead as a series of waves in the ocean, each of which makepact before giving way to
the next one. But, as is always the case, as one wave crests @aharbehind it. And even though

many of us are still adjusting to the changes brought by its predecessor, the next wave of digital
transformation is already upous.

To ride the individual waves and take advantage of the extraordinary productivity growth each wave
brings, and understanding of the technology makeup of the wave.

9 First waveg Digitalization: Arise from adoption of personal computers, use of mairdrand
mini-computers, desktop publishing, communication applications, and comsaitierd design.

1 Second WaveThe internet: Arise from US military network (ARPANET), National Science
Foundation Network as internet backbone (NSFNET) linking of emertgngginservices (ISP),
Hypertext transfer protocol (HTTP), wosdde web (WWW), and Internet (commercialization
of NSFNET).

1 Third Wave Digital transformation: Known as the Fourth Industrial Revolution, or the Second
Machine Age. Arise from the intersém of cloud computing, big data, Internet of Things,
Artificial Intelligence, across the market.

Todate, the currentwave,also known as the third wave, is profoundly more disruptive than what
happened in waves one and two. The third Wave or Digitakftamation wave comprises the following
technologies:

1 Cloud computing: As a model of accessing shared pools of configurable hardware and software
resources, that can be rapidly positioned with minimal management effort via the internet.

i Big data: Big dati critical important for training Artificial Intelligen¢al)algorithms. Digital
transformation initiatives require the capability to manage data at petabyte scale.

1 Internet of Things (IoT): Connecting any device equipped with adequate processing and
communication capabilities to the internet for sending and receiving data.

1 Artificial Intelligence: The science and engineering of making intelligent machines and computer
programs capable of learning and problem solving in way that normally require human
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intelligence. With machine learning as a subset of Al learning from example and experience,
rather than depending on preoded or predefined rules that characterize traditional
algorithms.

As digital transformation is a disruptive force, it has rapidlyobee a household name and the focus of
the corporate world. Business leaders who focus on digital transformation understand that to survive,
their organization will have to go through fundamental change.

Al as universal engine of execution

Within the Third Wave Al is the most advanced and disruptive. As digital technology increasingly shapes
GoKIG 6S R2¢ YR SylofSa || NIYLARf&@ 3INRBggAYI ydzYo SN
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company drives the execution of tasks. Al is not only displacing human activity; it is changing the very

concept of the organization.

We have to be clear in understanding Al is not a standalone technology, ratheciémee of making
inanimate objects smarfl helps to solve problems through performing tasks which involve skills such
as pattern recognition, prediction, optiadtion, and recommendation generation, based on data from
videos, images, audio, numerics, textdamore.

The value of an organization is shaped by its business and operating models. The business model
encompasses the strategy of the organization: how it seeks to differentiate itself from competitors by
providing and monetizing its unique set of go@a&l services. The operating model encompasses the
adaidsSvyaszr LINRPOSaaSaz IyR OFLIOAftAGASA GKFG SylFofsS
customers.

The operating model delivers the value promised to customers. Whereas the businesscneadiet a

goal for value creation and capture, the operating model is the plan to fulfill the goal. As such the

operating model is critical in shaping the actual value of the organization. Ultimately the goal of the
operating model is to deliver value afade, to achieve sufficient scope, and to respond to change by

engaging in sufficient learning.

Managing scale is about designing an operating model to deliver as much value to as many customers as
possible at the lowest cost. Improving scale involvesiefitly increasing the production volume or the

number of customers served.

¢KS 2NEBFYATFGA2yQa 40215 Aa RSFAYSR Ia (KS N}y3as
important enabler to establish multiple lines of business, manage multipl@éssiunits and create

true conglomerates. Al could be used as an enabler to increase or optimize the variety of products and
services the organization offers to its customers. Al driven assets and capabilities can help the

organization reach economics assodiverse business.

The learning function of an Al driven operating model is driving the continuous improvement, increasing
operating performance over time, and developing new products and services.

Al and thecirculareconomy

The circular economy refets all the efforts in seeking a systematic and scientific method to transform
the traditionalda G mal&é | & On® way flow of resources toarcular based approach. It is not
simply about recycling, but alsebuilding the environmenthat we have disupted, as well agying

to design a new systesuch that theexternalities we exert on the environment as we prodaoe
consume are mitigated.
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ZenRoboticg founded in2007 was the first company to leverage Al aolotics ina demanding waste
processing environmenfThe companysed Aland robotics taecover recyclableBom waste Robotics

adopt asa technology allows greater flexibility in waste sorting, enabling operators to react quickly to
changes in a waste stream and increasing the rate of recovery and purity of secondary materials. Using
Al,the wasteis monitored by cameras and sensors. Ttieots make autonomous decisions on which
objects to pick, separating the waste fractions quickly with high precision.

Tomr&is enowned¥ 2 NJ RS @St 2 LIA y 3 -dapadty ned@ MifarR@(HIR)Bdndbkfor wdste 3 K
sorting applicationsThe orgaraation createsolutions for optimal resource productivity. They designed
an algorithm that can analyze images to identify auoiform produce that does not sell in grocelty.

can arrange goods into grades so it can be put to best use, thus reducing waste

NotCd developeda robustprocess by usingl algorithmso originate plantbased foodshat replace
meat, fish, dairy anéggbasedproducts. A similar approach is being taken by New Age ¥ealksch
uses Al to model and optimize the conditions fiooducing lakgrown meat. The machinearning
algorithm identifies new plarbased foodsind comjlesfood formulas by detecting patterrest a
molecular levelhnd analyzindlavour molecules.

Conclusion of digitalizatiaand the circular economy

With the advancement of Al and threal possibilities it can offer us, there is no doubt that it will be a
very great asset for helping us to achieve a truly circular economy. The endless data solutions that
arerelevantacross all industries can enabletassee the fruition of our circular economy ideals become
a reality in a much faster period of time.

As more industries realize the importance of changing from a linear economy to a circular one, it is
hoped that further development in this field will prrade these industries that not only does it make
moral sense but alsaneconomicrevenuegrowing sensgo embrace the change. Here is to hoping
that Al will be the solution to building a cleaner, less wasteful and successful new world.

5 https://zenrobotics.com/

6 https://www.tomra.com/en/about-us

7 https://notco.com/us/products/notmilk

8 https://newagemeats.com/
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Actions toadvance the ES@genda

Advocating actions are best and easier where there are formal policies in place. However, many
organizations do not have corporate policies and are still able to affect changes which consider ESG

A 2 4 A x

need a policyto statethax 1t Q& AYLI AOAG® wSFHEATAy3 Gl fdzS F2N Y2y

Actions speak louder than words. Actions motivate others to take up like challer@es. Itt IANB I i A RS
there is not a lot of experience to start with small stdpg start! Going out and making a difference
builds seHesteem, confidence, and is fulfilling from a personal and professional perspective.

Regardless, we can always do morgity 2 dzNJ NBaLISOGA PSS &ALIKSNBa 2F Ay T
consider:

1. Advocate to senior managemean raising the ESG profile

2. Talk with key suppliers &s their transition plangor ESG success

3. Keep key stakeholders informed

4. Support buying local for economic development and increased social opportunities

5. Work with social enterprises in terms of hiring individuals and buying goods

6. Engage with nefor-profit organizations to increase their capacénd your awareness

7. Volunteer your managerial expertise or time

8. Encourage volunteerism by staff

9. Allocate a % of your requirements to ensure local assurance of supplies

10. Buy Fair Trade certified products to complement sourcing requirements

11. Review your prodet commodities and identify where resource conservation could apply

12. Ensure responsible recycling of used goods

13. Get involved at the design stage of products to identify responsible options

14. Consider living wage programs

15. For larger organizations and publict® groups, look at unbundling large contracts to increase
opportunities for SMEs and SEs

16. Measure youiScope 1 and 2missions antbok for reductions

17. Work with suppliers toeduceScope 3 emissions

18. Ensure your supply chain has conflict free materials

19. Revse job descriptions to include ESG responsibility

20. Assess how to deconstruct vs demolitioibuildings and structures for replacement or removal

21. Encourage staff to display international flags which represent their diversity

22. Host local food days to showaasuppliers

23. Organize clothing donations and cover shipping costs

24. Host events which showcase ethnicity and diversity of cultures

25. Share information across multiple networks

26. Eliminate waste through design and practices

27. Weight the total cost obwnership when decisiemaking

28. Ensure policies reflect stakeholder interests and practices follow accordingly

29. Adopt a supplier code of conduct

30. Ensure business ethics are meeting or exceeding expectations

31. Develop KPIs and report out

32. Support community garden

33. Install a vermiculture container for waste foods

34. Hire coop students
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35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

Consider gift matching by company with employee causes
Reimburse staff for taking public transit

Denounce discrimination and harassment
Supportproductswhichalign withthe circular eonomy principles
Use Pcards to support locdlusinesses

Think beyond the lowest cost

Affect and accept professional responsibility

Challenge the status quo in practices

Offset GHG&om corporate travel

Support local artisans when buying corporate schwag
Share best practices with suppliers

Implement a decarbonization strategy

Take actions within your sphere of influence

Be a discerning consumer

Be a responsible customer

Build a leading ESG organization

Hire Larry!
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