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QUIZ (not a poll) 

! What do YOU think about the 
opportunities and risks involved with 
climate change? 

! Will revisit after the talk 
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Bottom Line up front 

! Opportunity: Tens of  TRILLIONS $ 
business investment +  operations  
◦ Plus co-benefits 

! Risk: Potentially disastrous damage 
to the human race if robust climate 
action NOT increased starting now 
◦ Already damaging and costing $ 

! Climate Change Risk & Opportunity 
Officer: JOBS JOBS JOBS 
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Outline of Talk 

! Part I: Review/Introduction (30 min) 
! Part 2: Climate Action Examples (30 min) 
! Appendix: Deeper Dive / Models (15 min) 

! TALK = OVERVIEW 
◦ EACH SLIDE needs 1 hr. talk for details 
◦ Lots of slides, little time => will be fast ! 
◦ May postpone Appendix 
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What are the climate change issues? 

!  I. The Physical Science Basis  
!  II. Impacts,  Adaptation, and Vulnerabilities 
!  III. Mitigation of Climate Change 
! Climate change: set of changing climatic 

phenomena, time averaged (e.g. 30 years) 
! Global warming: trend (up) of global 

average temperature of climate change. 
! Carbon budget: Maximum of Carbon in 

atmosphere for livable world 
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CLIMATE  ACTION: URGENT 

! VISION: Make/keep livable, just world 
! MISSION: “Eliminate” carbon emissions 
◦ Mostly CO2 (+ methane …=> CO2e) 

! There are huge opportunities 
! Need more climate risk management 

for bad possibilities 
! Optimism, Courage, Persistence 
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TOP LINE: Global Warming is the most 
severe long term Survival and Justice Issue   
!  Science is CLEAR and experts AGREE 
!  Global warming trend of climate change exists, mostly due 

to carbon dioxide CO2 emissions from burning fossil fuels  
!  “Carbon Budget” is main constraint (physics)  

!  Survival Issue 
!  Disasters are made worse – many types 
!  Impacts seen now.  WARNING – can get MUCH worse  
!  We have VERY LITTLE TIME to enhance climate action 

!  Justice and Ethics Issues 
!  Climate Justice, Intergenerational Equity 
!  Who gets to emit what, consistent with carbon budget 

!  There will be no place to hide for anyone 
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CO2 in atmosphere highest in 3 million 
years. Weight CO2 emitted/person/year = 

Copyright Jan W. Dash, 2022 8 



Climate = Human Survival Issue 
!  Disasters are made worse due to Global Warming   

!  More crop failures,  
!  Worse fresh water shortages,  
!  Sea level rise, 
!  Ocean acidification, 
!  More intense fires,  
!  Worse extreme weather/hurricanes,  
!  More droughts,  
!  More flooding,  
!  More severe heat waves,  
!  More disease,  
!  Severe species extermination,  
!  More political instability and loss of civil rights, 
!  More climate migration,  
!  Increased conflict (wars/national insecurity/terrorism),  
!  Economic/finance systemic disruption (possible breakdown)  
!  + TIPPING POINTS, IMPACT FEEDBACKS, IRREVERSIBLE 
!  Attribution studies improving for GW influence on disasters 
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Climate Risks to Business 

! All the risks listed above, plus 
◦ Reputation risk (loss of social contract) 
◦ Regulation risk (Europe, US …) 
◦ Transition risk (to renewable economy) 
◦ Technology risk (enhanced via transition) 
◦  Stranded asset risk (fossil fuels) 
◦  Lost Opportunity risk ($Trillions) 
◦ Contagion risk (supply chains …) 
◦ WORST Risk may be induced INSTABILITY 

of financial/economic system 
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ACTION:  We CAN mitigate Climate 

!  Climate Change Risk Management 
◦ Change:  All Deliberate Speed to renewables   
◦ Action:  All levels - local to global – needed 
"  Individuals,  
"  NGOs (Environment, Faith, Investors …),  
"  Businesses, 
"  Cities,  
"  States,  
"  National,  
"  International 
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Climate Action: “AND”, not “OR” 

! Mitigation: Make climate less severe 
! Substantial now, NEED MORE 
! 100 Climate Actions, no silver bullet 
! CLIMATE  ACTION = PORTFOLIO 
◦ Will review in Part 3 
◦  Price on Carbon can stimulate climate action 

! Adaptation for what we can’t mitigate, 
with increased resilience  
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EnRoads (MIT) Climate Scenario 
Simulator – run it yourself! 
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Livable World vs. Unlivable World 
Note +2oC = +3.6oF 
! Paris Agreement: “Well Under” +2oC 
◦ Relative to preindustrial levels 
◦ Target: +1.5oC   

! Disasters much worse at +3oC   
◦ At +4oC we have an unlivable planet 

! Latest Glasgow COP26: If all pledges are 
carried out, can achieve +2oC (estimate) 
◦  Better than +3oC previous to Glasgow 
◦ Not enough for +1.5oC  
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Business is Key for Climate  
! Need n $Trillions for renewable economy 
◦  Private Capital does have $Trillions scale 
◦ Governments don’t have $Trillions scale 
◦ Renewable Economy now unstoppable 

! Need Govt. (policy, $) + Business ($$$) 
◦  “GFANZ committed to managing assets 

totalling over $130 trillion in line with 1.5 
degrees.” Mark Carney, 2021  

! Lots of OPPORTUNITY 
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JOBS in Climate Risk Management? 

◦ YES  YES  YES 
◦ Climate Change Opportunity and Risk 

Management is now underway and WILL 
BE THE NORM in the future of  
" Corporations 
" Wall Street 
" Governments 
" Academia 
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“Climate change poses a major risk to the stability 
of the U.S. financial system and to its ability to 
sustain the American economy.” 

Copyright Jan W. Dash, 2022 17 



Climate Opportunity/Risk Action: Corporate 
Climate Risk Reporting and Action - TCFD 
(M. Bloomberg): Guidelines to Regulation? 
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“Climate is top risk” - Davos World 
Economic Forum 

Copyright Jan W. Dash, 2022 19 



Climate Opportunity/Risk Action Co-
benefit: Reduce Financial/Economic Crisis 
Risk 

! Transition risk from fossil fuels to 
renewable energies   
◦ Resolve supply/demand imbalances 
◦  Electric grid improvements (HVDC network) 

! Myriad severe climate impacts  
◦  Supply chain disruptions, direct hits (PG&E) 

! Descendants over-leveraging with huge 
debts to cope with climate impacts 
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Climate Opportunity/Risk Action Co-benefit: 
Reduce Temperature Rise – now out of human 
civilization range, earth is heating up 
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Climate Opportunity/Risk Action Co-
benefit: Reduce Worse Extreme Weather 
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Climate Opportunity/Risk Action Co-benefit: 
Improve Livability, reduce Sea Level Rise 
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Climate Opportunity/Risk Action Co-
benefit: Reduce Suffering (Sandy, Katrina) 
 

! Union Beach, NJ    New Orleans, LA 
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Climate Opportunity/Risk Action Co-benefit: 
Reduce negative Climate Health Impacts 
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Climate Opportunity/Risk Action Co-
benefit: Improve Security, reduce Increasing 
Security Risk (Climate = “Risk Multiplier”)  
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Climate Opportunity/Risk Action Co-benefit: 
Reduce Climate Migration, Political Instability 
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Climate Opportunity/Risk Action Co-
benefit: Reduce Increasing Damaged Crops 
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Climate Opportunity/Risk Action Co-
benefit: Reduce Intensified Fires   
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Climate Opportunity/Risk Action Co-
benefit: Reduce Water Shortages 
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Climate COP Conferences 

! Copenhagen, Paris, Glasgow 
◦ National Determined Contributions NDCs 
"  Voluntary NDC by each country 
"  Enhanced ambition announcements Glasgow 

◦  Steady difficult progress   
"  China/India Net Zero pledges & energy equity 
"  Need more short term ambition (2030)   
"  Recognition: Climate is everybody’s problem 
"  Less (but not zero) obstruction, free-riding  
"  All must agree on COP negotiated outcome  
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Annual CO2 emissions 
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BUT => Cumulative CO2 is what 
matters for global warming (U.S. #1) 
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Per-capita GHG (equity, negotiating) 
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Sub-national US climate action 
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Business Net-Zero Commitments 
Emissions Scope 3 most important 
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Attitudes (Yale) – More people 
want climate action 
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NGO Action – including closing coal 
plants (Beyond Coal, M. Bloomberg) 
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Uncertainties  

! Uncertainties exist => need risk 
management for bad possible outcomes 

! Most uncertainty: human behavior 
! What are uncertainties in outcomes if not 

enough action? Bad or Catastrophic  
! Other uncertainties 
◦ Climate science uncertainties  
◦  Economic model uncertainties   
◦  Precautionary Principle 

Copyright Jan W. Dash, 2022 39 



SDGs = All Social Justice issues are tied 
together with Climate Action (SDG13) 
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Renewable Energy taking off 
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Climate Summary in 12 words 
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Climate Opportunity/Risk Action 

! CLIMATE  ACTION – WHY? Review: 
! MITIGATION - reduce global warming 
◦ Avoid worst climate impacts - COBENEFITS 
◦  Leave livable world to descendants 
◦ Take advantage of opportunities 

! ADAPTATION - cope with impacts of 
global warming 
◦ RESILIENCE aims at better adaptation 
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Opportunity: Tens of Trillions of 
$USD for investment (+ operations) 
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Lost Opportunity problem 

! Climate action scale potential > Industrial 
revolution, digital revolution 

! Buggy whip company problem – miss the 
train, lose opportunity 

!  Same problem for countries that drag 
their feet and obstruct climate action 

!  Factoid: Renewable economy is ramping 
up, now unstoppable 
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Acting Now: Cheaper than waiting 

Copyright Jan W. Dash, 2022 47 



Action – Support goals: COP26: down from 
+3.5oC (Paris NDCs) to +2oC (better).  
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Scenarios to 2100 (CO2/year) 
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Emissions of all countries must markedly 
decrease by 2050 if only +2oC in 2100 
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Scenarios of CO2 reduction for +1.5 degree 
world in 2100 – URGENT SPEEDUP NOW 
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Temps. (2050) vs. Carbon budgets. 
Note linear: Temp. vs. Cum. Carbon 
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IPCC Reports: Mitigation (2022) + 
Science (2021), Impacts (2022) 
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PROJECT DRAWDOWN 
! Comprehensive list – 100 climate actions 
! Actions are available now 
◦ New technology will help but not needed 
◦  Both cost and benefits estimated 

! Benefits far outweigh costs 
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Huge Benefits - OPPORTUNITY 
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Huge CO2 Reductions 
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Climate Opportunity/Risk Action: 
Support Solar Energy 
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Climate Opportunity/Risk Action: 
Support Wind energy 
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Climate Opportunity/Risk Action: 
Support Electric Vehicles   
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Climate Opportunity/Risk Action: 
Support Fusion (ITER + …) No Joke. 
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Climate Opportunity/Risk Action: 
Support Energy Efficiency 
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Risk Management Action – Learn 
about climate lawsuits: Database 

Copyright Jan W. Dash, 2022 62 



Climate Opportunity/Risk Action: 
Reduce Energy use (per capita) 
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Climate Opportunity/Risk Action: CDR CO2 
Reduction  
Now 410ppm – need 350ppm = CDR 60ppm 
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Climate Opportunity/Risk Action: Support 
Research (e.g. Batteries; lots of new tech) 
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Climate Opportunity/Risk Action 
Divest: Stranded Assets  
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Climate Opportunity/Risk Action: Citizens’ 
Climate Lobby (Carbon Fee-Dividend) 
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Climate Opportunity/Risk Action: 
Action (+ letters + marches + …) 
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Promote responsible climate 
journalism – resource is the CSRRT  
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Climate Opportunity/Risk Action: 
Promote reports: Risky Business 
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Climate Opportunity/Risk Action -
The Arts: “Solartopia”, Pete Seeger 
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Climate Opportunity/Risk Action: 
Support Climate Education 
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Climate Opportunity/Risk Action: Promote 
reliable sources: RealClimate.org  
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Ch. 53: Climate Change Risk Management 
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Climate Encyclopedia 
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Climate Encyclopedia Contents 
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# Vol 1 Vol 2 Vol 3

1
Climate 

Encyclopedia 
Overview

Climate and 
Economics

Climate and 
Policy

2 Climate and 
Finance

Climate and 
Justice

Climate 
Impacts

3 Climate 
Action

Climate and 
Morality

Climate Risk 
Management

4 Climate 
Mitigation

Climate and 
Food

Climate and 
Renewable 

Energy

5 Climate and 
Business

Climate and 
Technology

Climate and 
Electricity

6 Climate and 
Youth

Climate 
Science

Climate and 
Transportatio

n

7 Climate and 
Health

Climate 
Adaptation

8 Climate and 
Faith Climate Law

9 Climate and 
the Arts

10 Climate 
Education

11 Climate 
Consensus

12 Climate 
Conferences
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New: Journal of Climate Action, 
Risk, Policy   
! Vision: Provide resources catalyzing the 

more urgent, substantial, and pivotal 
climate action solutions by 
◦  Business of all types 
◦ Government at all levels  
◦ Academia  
◦ NGOs 
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Climate Change Academy of Risk 
and Opportunity (proposal) 
!  Mission: help galvanize business climate risk 

evaluation and opportunity  
!  Catalyze a new C-Suite level profession, Climate 

Change Risk and Opportunity Officer, CCROO.  
!  Propose high standard guidelines for CCROO, 

taught by universities + practitioners.  
!  My talk: https://youtu.be/HmvH2o3-6_o   
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M.S. in CLIMATE RISK AND 
OPPORTUNITY - GUIDELINES 
I. Risk Management 
i. Corporate Finance and Risk Management  

ii. Quantitative Financial Risk Management 

II. Climate Change - Basics 
iii. The Physical Science Basis of Climate Change 

iv. Impacts of Climate Change, Vulnerabilities, Adaptation 

v. Mitigation of Climate Change 

III. Specialized Topics in Risk and Opportunity 
vi. Climate Change, Business and: Finance, Economics, Policy 

vii. Economic / Climate Models, viii. Financing, ix. Scenario Analyses, x. Tail Risk, xi. 
Uncertainties, xii. Data, xiii. Tools, xiv. Systems  

xv. Reporting and Regulation, xvi. Investors, xvii. International,  xviii. Academic, xix. 
Political 

xx. Sectors, xxi. Cross-discipline Communication  

xxii. Intergenerational Equity, xxiii. Justice and Climate 
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Details (1 hour talk / topic) 
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Details (2) 
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Climate Opportunity/Risk Action: Oppose 
Climate Denier (Science /Risk) obstruction  
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Four tranches of climate science/
risk denial of Global Warming (GW) 
1. GW exists (deniers deny) 
2. GW is caused by humans (deniers deny) 
3. GW has severe impacts (deniers deny) 
4. GW can be mitigated (deniers deny) 

! Climate science/risk denial - huge 
risk - climate action is obstructed 

! Long history. Moving from 1,2 to 3,4  
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Contrarian Pseudo-Science Fallacies 
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Much More in Climate Action 
Portfolio 
! Decarbonize heavy industry (steel), shipping, 

aviation, cement … 
!  Eat Less Meat (or Grass-Fed) 
! Hydrogen, 4th gen. fission, geothermal … 
! Heat pumps, co-generation ... 
!  Reduce Reuse Recycle  
!  Reduce Plastics (oil-based) 
! Offsets (tricky) 
! Not: Geo-engineering e.g. SRM (bad idea) 
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QUIZ REVISITED 

! What do YOU think about the 
opportunities and risks involved with 
climate change? 

! Did anything change? 
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CLIMATE CHANGE OPPORTUNITY, 
RISK MANAGEMENT – Last words 

! OPTIMISM – no other choice 
! COURAGE – difficult with obstruction 
! PERSISTENCE – not a sprint 
! WE ALL CAN HELP –  
◦  LOOK CLIMATE ACTION OPPORTUNITY, 
◦   APPLY CLIMATE RISK MANAGEMENT 

!  IF YOU ARE ALREADY ACTIVE,   
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Thank  You ! 
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Climate Change Risk Management – Formal 
(See IPCC reports, also my book, Ch. 53) 
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Climate Models (1) 

! Based on Physics  
◦ Nobel Prize 2021- Manabe, Hasselmann  

! Global and detailed regional versions 
! Global warming via CO2 (known 19th 

century), not dependent on models  
! Model Use: forecasts, attributions … 
!  Stable model results in time through 

generations with increasing sophistication 
! Atmosphere, land, ocean, ice … input  
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Climate Models (2) 

! Temperature change OUTPUT, not input 
! Both human and natural causes input 
! Climate models DO WORK when tested 
◦ Not every detail is reproduced 
◦ Models can’t/don’t include everything 
◦ Uncertainties in output estimated for climate 

models and are reported 
◦ Misunderstandings exist, critiques exaggerated 
◦ Confusion between mathematics and science 
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Climate Models vs. T data: Human + Natural 
agrees, ok. Natural only disagrees, NOT ok. 
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ALL effects (“forcings”) in climate 
models, both natural + human 
!  Biggest effect is CO2 
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Integrated Assessment Model IAM 

! Economic model + Climate model work 
together in an IAM; simplified inputs 

! Assume scenarios 
! Economic model: Linear perturbative 
◦  Problems: Climate damage, Non-linear 

shocks, hits on growth, outliers 
◦ Choice of discount rate (next slide) 

! Climate model: Sets the background 
◦  “Forcings” depend on human behavior 
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Discount rate r assumed in IAM -
HUGE Effect (factor 2 for dr/r =1%) 
!  (Big) hurdle rates - private capital rate for projects 

should not be relevant for policy decisions 
◦  Discounts grandchildren (future impacts seem small) 
◦  Why should our grandchildren pay for today’s credit? 
◦  Recent (non-hurdle) rates very low 

!  Economic models for rates not very helpful 
◦  Econ. modeling for discount rate unstable (DeCanio) 
◦  Paradox: More growth => bigger rate => less climate 

action ! BUT more climate impacts reduce growth 
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Climate Value at Risk “CVAR” 

! Advanced climate risk assessment  
!  Include many scenarios instead of just one   
◦ Thereby include uncertainties 

! Assess risk at specified confidence level 
with model pdf 
◦  Proposed in 2016 book (Dash) 
◦ Calculations (Dietz …) 
◦ Need measures for illiquid assets, long times 

Copyright Jan W. Dash, 2022 97 



Time Scales 

! Urgent – enhanced action need NOW 
! Climate impacts are occurring today 
! Climate impacts may/will get much worse  
! Climate risk time scales: years 
! Long Term:  Year 2100 (not so distant) 
◦  Shakespeare lived 400 years ago 

! N.b. Geologic time scales give some 
information, but need to be careful.  
◦ Human-induced climate change much faster 
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DATA DATA DATA 
!  Becoming more sophisticated, better coverage 
!  Oceans:  Argo floats (submarine robots) 
!  Land: Direct measurements (urban, rural) 
◦ Temperature differences used - important 

!  Satellites pros and cons 
◦ Satellite GHG emissions measurements 

coming !! Huge positive development !! 
◦  Satellites don’t measure ground temperature  

!  GHG emission data need cleaning  
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Bloomberg Carbon Clock  
Roston, Dash, Zhang 
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Recent Global Warming is due to Human 
Generated Greenhouse Gases CO2... 

20,000 years 
of data; 
CO2 spike 
is recent, 
continuing.  
Methane… 
 
IPCC 2007  
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Movie – data for global warming 
!  https://twitter.com/RARohde/status/954018594848993280 
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Data sources agree 
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Climate Models and Data Agree 
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