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Discover how lan drives climate-smart investing by identifying low-
carbon leaders and turning data into action. Learn to align strategy
with ESG, manage risks, and leverage finance to lead the net-zero
transition.
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Incumbents have underestimated the speed of

Even neutral actors modeled in linear terms. But change has been exponential
New solar additions EV share of sales Battery sales
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Leading to exponential growth in renewables f=*.4 ;
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Global solar generation has been doubling every 2-3 years, and battery storage capacity every yar

Wind generation Solar generation Battery storage
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Cleantech costs have fallen rapidly a’ ;
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Clean technology costs fall by around 20% for every doubling of deployment — Wright's Law >53% Chea per
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Cleantech costs will continue to fall

Solar, the cheapest energy source in history, will halve in price by the end of the decade
Wind costs Solar costs Battery costs

R . . 4 vwn . . 160 $AWh

o o <$20/kWh
0 p sodium ion

: : batteries?

N8 wn 206 030 2018 wn

Solar Batteries

3,000 GW total generation capacity ' 300 GW total storage capacity
Battery
storage
2,500 %50

2000 2005 010 2015 2020 2025 2010 2012 2014 2016 2016 2000 2022 0M




Electrification = Efficiency : feiter, 28
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Agrivoltaics : Solar PV + Agricu R

* Existing herbaceous cropland in Malaysia could generate up to ~150TWI , ¢
«  ~80% of Malaysia's current total electricity demand fiohason etal 2024 'Poxtnn.\lofagv:-mm Fiisis

Agrivoltaic Farming at Rimbunan Kasch

Plantation in Rantau Abang, Dungun

o (l’iln(l’m}c(l)

o The core of ™he AGrvedtas sysiem & 4 13 YW S0l arvay (oupded wa bamery Wivage
WACh 1 SONENS 20 POWAY & Pump houte Ths wetup Bacitates O Supply of sectrioty to 26 preentounes and
BN EIIN0on 1yviem Sor Panson Frut cutvation




Malaysia Hybrid Hydro Floating Solar (HHFS) pilot on
Kenyir Lake: Tenaga Nasional Berhad plans to expand
100kW pilot to 2.2GW capacity [10% of lake’s surface]

T1MW Batang Ai Floating Solar Project

Floating solar or solar shades can also improve fish
farms or other aquaculture [shading; bird protection]
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Solar Rooftops Walkways, Bikeways &
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* Solar PV saves money; now a cheap build 4
*  Max co-benefits & min land-use with solar inm
*  When YOU get solar it's much more likely your neighbors get solar
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* cheapest, resilient & ¢

* skillstraining & economic empowerment

¢ * social & ecological co-benefits
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Cheaper to Make [at scale], Buy, Operate & Maintain
=> Costs ~70% to 80% less to drive electricvs fossil fuel

=> charge at home or office ~90% of time

Safer in crashes & daily driving, zero air pollution ,

Better Driving Experience:
expensive & dangerous
=> quiet, smooth, fast, more responsive
400km to >800km of range
fast-charge times, most ~20min (8YD @ Smin)
YOU getan EV -> friends, family, neighbors, co-workers get EVs!

The worst EV already better than the best fossil vehicle. ..

What are you waiting for?




EVs : Prioritize Public Charging Infrastru

1:10 charger-to-EV ratio recommended (IEA)
2 Malaysia should have ~1.7 million public L2 & L3 chargers
Policy Best Practices : interoperability, card payments, solar
shading + batteries, curbside, workplace & destination
Smart Charging (time w/ max solar) saves money
Vehicle-to-Grid (V26G) improves grid stability
Heavy Duty Vehicle charging (orswapping?) corridors - TRt
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-Hydrogen is ~33x worse than C0, as a GHG [GWP20]
-H, gas leaks very easily + is dangerous & hard to store
- Hydrogen vehicles are often worse for climate than
fossil hybrid vehicles & much less efficient than EVs hydrogen

% Clean Power > EVs == ¥ = ~80% overall efficiency for motion

FALSE PROMISES AND REAL SCLUTIONS
IN THE RACE 10 SAVE

#Clean Power > H, > Fuel Cell Cars -=# = ~25-35% efficiency Py
> So 2x-3x as much electricity needed for “green” FCEs vs EVs! ARASRIPAIN
- H, filling stations very expensive vs EV charging

Why are we still talking about hydrogen vehicles?!?
¢me
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~99% of H, from fossil fuels; H, production & sales = fossil lifeline




Battery Production, Reuse & Recy @
* Focus on advanced LFP + Sodium-ion battery production

*  Malaysia could be a battery reuse & recycling leader
Old EV batteries - 5-10+ yrs grid energy storage - 95% recycled for new batteries

EV batteries = 95%+ recyclable!

We are poised to electrify the rest of the system

The global stock of EV cars and digital devices has been doubling every 2 years
Digitally enabled

Heat pumps EV cars EV trucks automated devices

250 million 40 million 400 thousand 12 billion connected devices
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Super-fast growth in China drives change i~

In a decade, solar generation increased by 35 times, wind 9 times; EVs and batteries scaled even faster
Solar Wind EV fleet Battery storage
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Over 75% of fossil demand today is under direct threat by exponentially growing cleantech
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The era of peaking fossils is here

Building and industry peak fossil fuels are behind us; electricity and transport are peaking now

RS Z Fossil fuel demand by sector
Industry Buildings Power and heat Transport

LE

Pg,
§
Peakedin 2014 aked in 2018 Peaked in 2023 Peak imminent: 2024/25

ﬁ o8 l-peak 46 P 210 B %20 B

2000 2010 2020 2000 2010 2020 2000 2010 2020 2010 2020

RMI

Pricing Fossil Damages : ossil Fuels €l ~8 Milligg
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Climate Solutions = [ ———
Life-Saving Co-Benefits [l""77 . (- 4"« [
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Air Pollution Kills Far More People
Than Covid Ever Will

More than 10 million people die every year from a problem that
doesn't receive the attention it should.

M & . : Bloomberg i
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220 'JJU volltion deathsy Wildfire Smoke Is Erasing
, d’:' il ‘)ij} ( '): 3 'I]'ﬂ Fossil fuel air pollution Progress on Clean Air
. 2 ' 5/ .“ | responsible for 1in 5 deaths By Min dmsnad S 2.262
V'!')‘".J inr' e worldwide Smoke from wildfires has worsened over the past

; decade, potentially reversing decades of improvements
02/09/2021 | Environmental Research in Western air quality made under the Clean Ar Act,

according to research published Thursday from Stanford

+ fossil-funded oppression, wars, inequality, cancers & other pollution-linked diseases




‘ 2025Eaton Fire & Insurance & Clim{#

Climate disaster liabilitie jo&
. toindividual fossil fuel prod_u'cers
. Will polluters need to pay for public insurance

programs & lost property value?
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Q9] Climate Solutions can
Save Trillions $$ vs.
Fossil Pollution!

~$22T USD per year

total societal costs & spending

on fossil fuel economy

(fuel, equipment, structures, & externalities)
Vs ~S4T/yr in climate tech needs

Costs in Trillion 2020 US S/year

Source: Koomey and Monroe, Figure 10.3. Climate
damages assume $60/tonne CO,. Total global GDP in
2020 was about $89 T/year (20208). Society is already
spending $22 trillion/year to support the fossil fuel
economy. We just need to reallocate that money.




>$300 per barrel cost to society
in health, environmental,
property & other damages?

Costto B
Society I

USD per barrel

el all for ~$5-$20 in “profit” ?

-
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Role for Fossil Skills? - [ong Term Carbon Removal & Enhané
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Idle Oil Wells' Next Act? Becoming
Batteries for Renewable Energy
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> 2| More GHG pollution |
than the weight of EVERY |
living thing on Earth!

R4=11(d FrontierClimate.com | COR backed by Alphabet, Meta, Microsoft, JP Morgan, McKinsey, many others




A new energy system is coming

Fast or faster; either we are off the fossil plateau by the late 2020s or by the early 20305
Fast, 1.8°C Faster, 1.6°C

500 EJof useful energy

Fossil fuels
2060 2100 1980 2020

Malaysia as a Clean Economy Leader or Fo
- Norwegian model = fund 100% clean economy transition w*
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5l [ CLEAN POWER FOSSIL
] [— Nuclear Hydro Wind & solar Qil Gas Coal

- Already ~100% EV sales in Norway
= Electrifying other parts of the economy :

78% tax on fossil [ "= = ‘

fuel profits funds
clean economy
transition [same in UK]

Norway
150,000

Vietram
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The world burns... ...so policy pressure will cc |'~

Change is not uniform, but it is relentless at a global level
Record temperatures Net-zero targets Combustion car bans Carbon prices

90 % 70 countries/regions 30 %
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Al & Climate
BAD Realities :

More energy, fossil fuels Al, consumption,
waste, job loss, disinformation, distraction
& conflict : bad business models.

GOOD Potential :

New monitoring data, materials, Al
solutions, efficiency, time, engagement to
drive action : clean energy innovation!




Clean Energy = Essential for Al Data Ce
L o T

WHERE A.l. DATA CENTERS ARE LOCATED

Clean energy + battery
energy storage is often

the fastest & cheapest o . ' + China 85%
b e AR clean energy
for new Al data centers > R Al data center

Energy deployment mandate

speed often matters most

Clean Al policy mandates Ehe New tJork Eime

As countries race to power artificial
(an SUppOft dean enefgy intelligence, a yawning gap is opening
&gn-d Stab”ity around the world.

By Adam ano and Paul Mozur
Graphics by Karl Ru: d June Kim
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The key constraint for Al computing
has really become energy and access \'d




~100% Electrin¥ehicles & Buildings, — 100% Clean Energy, —~7ERO Fossil-Sales
Agriculture & Forests > Agrivoltaics + Carbon Removal Economy
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CTH® Rooftop Battery Heat Pump High-Efficiency  Induction LED Heat Pump Electric Electric
“Eamran = Solar Storage HVAC Washer and Cooktops Lighting Water Heater Vehicle Panel
Panels System Electric Dryer
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Solving Climate Change
A guide for leamers and leaders

Jonathan Koomey

]NVESTORS INDIVIDUALS
AND DONORS AND COMMUNITIES

more at PositiveClimate.org ,

EthoCapital.com & SolveClimate.org lan Monroe

linkedin.com/in/imonroe




