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(5)Our planet is warming, primarily in response to 
 increased levels of carbon dioxide (CO2) and other 
 greenhouse gases in our atmosphere, which change 
 the climate in numerous ways. The physical and 
 economic impacts of these changes are becoming 
 clearer year by year. Global cost estimates reach into 
 the tens of trillions of US dollars by the end of the 
 century, with the potential to shave off 1/10th of US 
 GDP by that time if no actions are taken to forestall 
 climate change.


CFA Institute has decided to focus on this issue to 
 better understand and lay out the financial industry’s 
 role in the efforts to mitigate climate change that 
 have already begun and will 


only continue to grow. This 
 report aims to help improve 
 knowledge and understanding 
 about how climate risk can be 
 applied to financial analysis and 
 portfolio management. It then 
 informs practitioners how best 
 to incorporate these analyses 
 into their investment processes, 
 based on case studies of firms 
 that are currently integrating 
 climate-related analysis into their 
 investment models.


To inform our understanding about how climate 
 change is included in or omitted from the investment 
 process, CFA Institute surveyed its community on the 
 topic. Currently, about 40% of all survey respondents 
 incorporate climate change information into the 
 investment process. A separate question to a select 
 group of C-level executives found about 75% feel that 
 climate change is an important issue. The gap between 
 these percentages seems to come from a lack of data 
 and disclosure on climate risks from issuers, which we 
 hope that this report and other work in this area can 
 ameliorate.


As the earth’s atmosphere warms and the side 
 effects of climate change become more prevalent, 
 more pressure will be placed on everyone, including 
 financial professionals, to take actions that address 
 climate change. To do this important work, financial 
 professionals need a few key tools.


•   A price on carbon—CFA Institute agrees that a 
 price on carbon is an essential tool in combating 
 climate change, supported by a transparent 
 pricing mechanism that enables financial 


professionals to reliably incorporate carbon pricing 
 into their analysis of investments’ exposure to 
 climate risk. CFA Institute believes that market-


based mechanisms are the 
 most effective way to develop 
 and support carbon pricing. 


Accordingly, CFA Institute calls 
 on policymakers to ensure 
 that regulatory frameworks for 
 carbon markets are designed to 
 deliver transparency, liquidity, 
 ease of access for global 
 market participants, and similar 
 standards across jurisdictions, 
 in order to underpin robust and 
 reliable carbon pricing.


•  Carbon price expectations included in analyst 
 reports—A realistic market price on carbon will 
 send a price signal that analysts need in order 
 to properly value the externalities that come 
 with greenhouse gas emissions. CFA Institute 
 recommends that investment professionals 
 account for carbon prices and their expectations 
 thereof in climate risk analysis. The externality 
 of climate change has a cost, and that cost will 
 be the future impact of climate change on our 
 markets and society. Economists, investors, and 
 policymakers who have studied the issue agree 
 that a realistic price on carbon will allow markets 



About 40% of all survey  respondents incorporate  climate change information  into the investment process. 



A separate question to  a select group of C-level  executives found about 75% 



feel that climate change 

is an important issue.



(6)to accurately price the impact of carbon on the 
 world economy.


•  Increased transparency and disclosure 
 on climate metrics—Investors should work 
 with issuers to settle on the metrics that 
 matter when assessing a company’s climate 
 change strategy. CFA Institute acknowledges 
 that the investment industry is coalescing 
 around the Sustainability Accounting Standards 
 Board (SASB) and Task Force on Climate-related 
 Financial Disclosures (TCFD) standards for 
 climate-related disclosures, which are the most 
 relevant and succinct climate-related disclosure 
 standards for addressing the materiality of 
 climate-related risks.


•  Engagement with companies on physical and 
 transition risks of climate change—Investors 
 agree that climate change is an important issue, 


but lack of data and consistent disclosure around 
 climate metrics are holding back climate-related 
 analysis. We believe investors should engage 
 with issuers to ensure that climate data, 
 scenario analysis, and related disclosures are 
 sufficiently thorough to support robust climate 
 risk analysis in the investment process.


•  Education within our profession—Investors need 
 to continue to educate themselves about climate 
 change in order to provide clients with the 
 climate-related analysis they deserve.


•  Policy that complements our efforts—Investors 
need to continue to meet with policymakers in 
order to make sure that investors have the tools 
they need to do the work of finance—that is, the 
efficient allocation of capital that helps to tackle 
the existential threat of climate change.



(7)1NASA, “Scientific Consensus: Earth’s Climate Is Warming.” https://climate.nasa.gov/scientific-consensus/. Multiple studies published in 
 peer-reviewed scientific journals show that 97% or more of actively publishing climate scientists agree: Climate-warming trends over the 
 past century are extremely likely the result of human activities. In addition, most of the leading scientific organizations worldwide have 
 issued public statements endorsing this position.


2Sarah DeWeerdt, “We Can’t Possibly Plant Enough Trees to Stop Climate Change,” Anthropocene (30 May 2017). 


https://anthropocenemagazine.org/2017/05/we-cant-possibly-plant-enough-trees-to-stop-climate-change/. 



CLIMATE CHANGE EXPLAINED


About 10,000 years ago, humans began to develop 
 agriculture, and about 4,000 years ago, the Sumerians 
 of Mesopotamia developed the world’s first civilization. 


These timescales, although vast to us, are mere 
 blips in geological time. Earth formed about 4.5 billion 
 years ago, and the mass extinction of the dinosaurs 
 happened about 65 million years ago.


During the last 4,000 years that we have spent 
 growing our civilization into the powerful economic 
 engine that it is today, we have been able to take 
 one important thing for granted—our climate.


Not anymore.


Climate change is a complex problem, and 
 solving it will require large changes in the way 
 we live. Greenhouse gases (GHGs) trap heat in 
 the atmosphere.1 The more GHGs we put into the 
 atmosphere, the more heat they trap. This ongoing 
 cycle raises the atmosphere’s temperature, 
 contributing to several follow-on problems.


When radiation from our sun reaches the earth, it can 
 take a few different paths: It can bounce off our 
 atmosphere or clouds back out into space; it can reach 
 land, oceans, and the planet’s population, all of which 
 absorb it as heat; or it can be re-radiated back into 
 space. We need the earth to be able to both reflect 
 and re-radiate solar radiation to prevent the planet 
 from growing ever hotter.


The molecules of GHGs, such as CO2, methane, and 
 nitrous oxide, absorb some of the heat that would 
 otherwise be radiated back into space. GHGs act as a 
 blanket around the earth. We thicken that blanket by 
 putting more GHGs into the atmosphere (see Figure 1). 


Because of its much higher concentration in the 
 atmosphere, CO2 is the GHG that contributes most to 
 climate change, although methane and nitrous oxide 
 play a small role as well.


These GHGs are beneficial to a point, because without 
 any CO2 or other GHGs in the atmosphere, the average 


temperature on earth would be about 0° Fahrenheit 
 (–18° Celsius) instead of about 58°F (15°C) that 
 we enjoy today. Life as we know it would not be 
 possible without some GHGs in the atmosphere 
 acting as a warming blanket. These conditions have 
 allowed human civilization to grow during the last 
 10,000 years. But what we are currently experiencing 
 is too much of a good thing.


Since the industrial revolution, humanity has been 
 pouring vast quantities of GHGs into the atmosphere. 


Up to a point, our trees and oceans were able to absorb 
 these gases, so the increase did not significantly 
 change the earth’s average temperature. But evidence 
 suggests we are now past that point. In order for 
 trees alone to absorb enough CO2 to mitigate climate 
 change, we would have to reforest a large proportion 
 of land that is currently used for growing food.2 That 
 tradeoff—dedicating about 10% of the earth’s arable 
 land to forestry—is unrealistic, because it would take 
 away about 40% of the calories currently produced by 
 the world’s food suppliers. At this stage, planting trees 
 offers only part of the solution to climate change.


CO2 can stay in the atmosphere for decades, and 
 our trees and oceans are seemingly beyond their 
 capacity to absorb it. That heat-trapping blanket in 
 FIGURE 1    GLOBAL WARMING AND THE GREENHOUSE 


EFFECT


Source: SiberianArt/iStock/Getty Images.



(8)the atmosphere thickens with each passing year. The 
 CO2 level in the atmosphere since Sumerian times has 
 bounced between 200 and 300 parts per million (PPM). 


As Figure 2 illustrates, it now stands at about 415 PPM 
 and is rising more than 1.0 PPM each year.


Climate change will affect economies and markets in 
 the coming decades at an accelerating rate if we do 
 not bend the PPM curve back toward the x-axis. Even 
 if we eventually do bend that curve, certain changes to 
 our climate in our lifetimes, our children’s lifetimes, our 
 grandchildren’s lifetimes, and our great-grandchildren’s 
 lifetimes are already set and likely irreversible.


It is true that CO2 PPM levels have been much 
 higher in the history of earth than they have been in 
 human history. Levels of CO2 in the atmosphere are 
 estimated to have reached nearly 7,000 PPM about 
 500 million years ago and are estimated to be in 
 the low thousands during the age of the dinosaurs. 


We have built our societies in a time of much lower 
 CO2 concentrations, however, and the levels of CO2
 PPM concentrations we can expect in the coming 
 decades will likely lead to a hotter environment that is 
 increasingly hostile to our way of life. The rate at which 
 CO2 levels are rising may also be increasingly beyond 
 our ability as humans to adapt (these physical risks 
 will be discussed later in the report). Ultimately, climate 


3Joseph G. Allen, Piers MacNaughton, Usha Satish, Suresh Santanam, Jose Vallarino, and John D. Spengler, “Associations of Cognitive 
 Function Scores with Carbon Dioxide, Ventilation, and Volatile Organic Compound Exposures in Office Workers: A Controlled Exposure Study 
 of Green and Conventional Office Environments,” Environmental Health Perspectives (1 June 2016). https://ehp.niehs.nih.gov/doi/10.1289/


ehp.1510037.


change could affect our brains: Research has shown 
 that at about a 945 PPM concentration of CO2 in the 
 atmosphere, human cognitive ability drops by about 
 15%.3 With a CO2 level at 1,400 PPM, cognitive ability 
 is estimated to drop by about 50%.


A hotter planet means more drought, more famine, 
 more extreme weather events, more property damage, 
 and more dislocation of humanity than any of us have 
 seen in our lifetimes. We cannot know when on the 
 calendar these disasters will arrive, but we can be 
 confident that they will.


The investment profession needs to incorporate 
 these new realities into our analysis in order to help 
 efficiently allocate capital in a world where the effects 
 of climate change are increasing. Climate change 
 will impact every company and every investor on 
 earth. Some will indeed benefit, and others may lose 
 everything.


Financial professionals need access to material 
 data on climate change in order to make the most 
 informed investment decisions possible. We need a 
 robust market price on carbon emissions; we need 
 timely, comparable, and audited data on material 
 climate-related metrics; and we need to know 
 how the companies we invest in are responding 
 to climate change.


FIGURE 2   HISTORY OF CO2 IN THE ATMOSPHERE
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Source: NASA Global Climate Change, using data from Luthi, D., et al. 2008; Etheridge, D.M., et al. 2010; Vostok ice core data/J.R. Petit et al.; 


NOAA Mauna Loa CO2 record.



(9)
ECONOMIC AND MARKET IMPLICATIONS  OF CLIMATE CHANGE


Climate change may be the most economically 
 impactful event in human history.4,5 Unfortunately, our 
 profession is for the most part behind the curve in 
 analyzing its effects.


Estimates of the costs of climate change have 
 a wide range, but all contain bad news. A 2015 
 report by The Economist Intelligence Unit estimated 
 the net present value costs of climate change at 
 US$4.2 trillion. That estimate tends to be on the low 
 end, however. In a 2019 speech, Sarah Breeden, 
 then the Bank of England’s executive director of 
 International Banks Supervision, stated that if no 
 action is taken to mitigate climate change, losses 
 could be between US$4 trillion and US$20 trillion. 


The cost of adapting to climate change in developing 
 countries could rise to between US$280 and 


US$500 billion per year by 2050, according to a recent 
 United Nations Environment Programme (UNEP) report.6
 The Fourth National Climate Assessment, published 
 in 2018 by the US Global Climate Change Research 
 Program, noted that climate change could slash up 
 to a tenth of US gross domestic product annually by 
 2100. That figure is more than double the losses of 
 the Great Recession of 2008.


A report published by the J.P. Morgan Economic 
 Research team in January 2020, titled Risky Business: 


The Climate and the Macroeconomy, illuminates the 
 uncertainty around measuring the impact of climate 
 change. The report states that decision making about 
 climate change policy can be difficult because of 
 uncertainty about (1) the path of emissions, (2) the 
 impact of CO2 concentrations on global temperature, 
 (3) the direct link between CO2 concentrations and 
 extreme weather events, and (4) how a change in GHG 
 concentrations impacts GDP.


The J.P. Morgan report goes on to explore several 
 studies that have attempted to measure the effects of 
 climate change on GDP. In each case, even under some 
 worst-case scenarios, they highlight that GDP still 


4Estimates for the cost of World War II are at about US$1.3 trillion (see https://researchworldwar2.weebly.com/economic-costs.html). 


That figure equals about US$19 trillion in today’s dollars, which outweighs most current estimates of the cost of climate change, although 
 the costs of climate change are of course more difficult to measure. Climate change will stretch out farther in time than WWII, so the total 
 cost of climate change will of course be more than US$19 trillion, but discounted back to today, that number is likely lower than US$19 trillion. 


Which event ends up costing more is beside the point. The point is that climate change will be very, very expensive.


5This report was written during the height of the 2020 coronavirus pandemic, and we would be remiss if we did not acknowledge the vast 
 financial cost that COVID-19 will have on the world. As of this writing, much of the world is on lockdown, and the trillions spent to try to revive 
 the world economy and the economic cost of lost labor and productivity will still need to be calculated after the pandemic has subsided. 


Needless to say, both the coronavirus pandemic and the full impacts of climate change will likely run into the tens of trillions of US dollars.


6UNEP, 2016 Adaptation Finance Gap Report (May 2016).


grows, just at a slower rate than it would have absent 
 climate change:


At the moment, global GDP is around 


US$100tn. At a growth rate of 2% a year, global 
 GDP would reach around US$500tn at the end 
 of the century. A loss of even 7% … would still 
 leave the level of GDP in 2100 over four and a 
 half times higher than today.



Look beyond the Numbers


The J.P. Morgan report was met with such headlines as 


“JP Morgan Economists Warn Climate Crisis Is Threat 
 to Humanity,” and “JP Morgan Economists Warn of 


‘Catastrophic Outcomes’ of Human-Caused Climate 
 Crisis.” The report does not paint a rosy picture. Yet, 
 an analyst can read the report and easily come away 
 with the message that even a worst-case scenario 
 calls for a global GDP that is four times that of 2019 
 GDP in 2100.


With such projections, we must keep in mind that 
 we will not see a particular cost assessed at the 
 end of some period (2100, for example). Rather, the 
 economic impacts of climate are better understood 
 as a compounding loss each year, which would leave 
 a much bigger hit by century end than has been 
 suggested by studies that simply quote a single 
 number for costs at the end of the century.


The authors of the J.P. Morgan report warn that 
 although precise predictions are not possible, the 
 earth is on an unsustainable trajectory. They note 
 that a BAU (Business as Usual) climate policy would 
 likely push the earth to a condition that has not been 
 present for many millions of years. Experience over 
 recent decades is not a useful guide to that kind 
 of future.


The models that attempt to measure the economic 
 impacts of climate change all have the handicap of 
 being based on the assumption that societies will go 
 on as they have before, just at a slightly slower pace. 


But climate change is seen as a potential threat to 
our very existence.



(10)Thanks to climate change, we can expect the world 
 to experience increased heat, extreme weather 
 events, loss of food and water sources, and increased 
 mass migrations—all at levels unseen in recorded 
 history. Even leaving aside the problems of increased 
 extreme weather events and problems with feeding 
 and providing water for the approximately 9.5 billion 
 people we anticipate on the planet by 2050, the 
 chemistry of the human body begins to break down 
 with extended exposure to temperatures of about 
 35°C (95°F), the upper limit of human adaptation 
 to heat stress. Above this temperature, the human 
 body can no longer cool itself in the shade.7 At this 
 temperature, evaporation no longer cools the skin. 


After a few hours in these conditions, most humans 
 will experience hyperthermia and are at grave risk. 


We can expect to see more days that reach such 
 temperatures with each passing year.



Climate Analysis Takes Imagination …  and Better Data


Climate change is already affecting economies and 
 financial markets, and by its nature, it will do so with 
 more frequency in the future. To exacerbate the matter, 
 today’s financial professionals generally have a limited 
 understanding of the issue and few tools for including 
 climate change metrics into their financial models.


Global regulators and standard-setting bodies 
 are increasing their attention to climate change. 


The European Commission is in the process of 
 creating a taxonomy for sustainable financial 


activities that aims to place an environmental, social, 
 and governance (ESG) or sustainability framework on 
 the investment industry’s activities. This approach 
 places some of the burden of climate change 
 mitigation on the financial profession, although we 
 will need better data from companies in order to 
 adequately meet this challenge. China, Japan, and 
 Canada are in the early stages of developing similar 
 taxonomies. More government intervention on the 
 issue is inevitable.



Blame the Discounted Cash Flow  Model … and Human Nature


The problem of climate change appears custom-made 
 to confound our thinking about investments and 
 financial planning. We learn early in our understanding 


7Steven C. Sherwood and Matthew Huber, “An Adaptability Limit to Climate Change Due to Heat Stress,” Proceedings of the National Academy 
 of Sciences (25 May 2010). https://www.pnas.org/content/107/21/9552.


8Jeremy Grantham, “The Race of Our Lives Revisited,” GMO White Paper (2018). https://www.gmo.com/globalassets/articles/white-paper/2018/


jg_morningstar_race-of-our-lives_8-18.pdf.


of investing—whether through the CFA Program 
 curriculum, an MBA program, a financial class in 
 university, or self-study—that events far into the future 
 should have nearly no present value. We all learn to 
 use a discounted cash flow (DCF) model to value 
 investments, and no matter what discount rate we use 
 (a high rate for riskier investments), cash flows far into 
 the future have next to no present value. Jeremy 
 Grantham humorously points out the ridiculousness 
 of this situation in his article on the problem of climate 
 change, “The Race of Our Lives”:


Capitalism also has a severe problem with 
 the very long term because of the tyranny 
 of the discount rate. Anything that happens 
 to a corporation over 25 years out doesn’t 
 really matter to them. Therefore, in that logic, 
 grandchildren have no value.8


This line of thinking leaves us with a problem when 
 assessing the economic value destruction that climate 
 change will bring—because most of that economic 
 pain will happen more than 30 years from now, and 
 DCF analysis suggests that those numbers do not 
 really matter much.


Our children and grandchildren will live most of their 
 lives 30+ years into the future, as will many current 
 financial professionals. Decisions we make and actions 
 we take today that may have catastrophic effects for 
 people (including ourselves) in the future should not 
 be shrugged off simply because a DCF model says the 
 ramifications of our decisions and actions have little 
 economic meaning.


Ultimately, when our spreadsheets give us answers 
 that do not make intuitive sense, we need to step back 
 and seek better models.


Because the consequences of climate change 
inaction have thus far been many years away, we 
were tempted to delay acting until we could see the 
economic pain closer at hand. Few people have had 
sufficient incentive to act on such a problem when 
it is generally future generations that will pay the 
cost. But because CO2 stays in the atmosphere for 
decades, inaction today causes a bigger problem 
tomorrow. Humanity’s relative inaction on climate 
change up until now has made the task of avoiding 
the worst effects harder, and each year that passes 
without profound action makes the task all the more 
challenging.



(11)
What Investors Can Do


Investors need to educate themselves on the 
 economics of climate change and understand the 
 implications of a heating world on their investments. 


As we explore in the next section, this includes 
 understanding the risks as well as opportunities 
 that may arise.


To perform this analysis, investors need better data 
 and better reporting standards around climate-
 related data. They should therefore engage with 
 corporate issuers and policymakers to help inform 
 best practices and standards for climate change–


related disclosures.



PHYSICAL RISKS, TRANSITION RISKS,  AND OPPORTUNITIES


Climate change has the potential to profoundly change 
 the physical world in which we live. Indeed, some of 
 these changes are already taking place. Summers 
 around the world are already hotter; wildfires are more 
 frequent and more devastating; sea levels have risen 
 around the world, increasing instances of coastal 
 flooding; rainy seasons are rainier; droughts are longer; 


and extreme weather in general is more frequent.


Climate-related risks to our economies and 
 investments are already here, and they will grow in 
 severity depending on global responses to climate 
 change in the coming decades. Climate change risks 
 are usually divided into two categories: physical risks 
 and transition risks.



Physical Risks


The physical risks are likely the first aspects that come 
 to mind when talking about the impacts of climate 
 change. Most of us have heard about the increase 
 in extreme weather events associated with climate 
 change (stronger and more frequent hurricanes, hotter 
 and drier conditions sparking more forest fires, etc.). 


These physical changes to our environment will affect 
 every company to some degree. Even if companies 
 do not produce a product or service that directly 
 contributes to introducing GHGs to the atmosphere, 
 GHGs may be in the supply chain of companies that do. 


Or, they may help finance companies that produce 
 such products or services, or perhaps they will have 


9Climate Central, “Derailments May Increase as ‘Sun Kinks’ Buckle Tracks,” (31 July 2014). https://www.climatecentral.org/news/


climate-change-warp-railroad-tracks-sun-kinks-17470.


employees and clients that consume products or 
 services that contribute to GHGs.


To properly evaluate the risks and opportunities that a 
 changing climate will create for both private and public 
 companies, investors need to be able to identify and 
 evaluate the impact of physical risks associated with 
 climate change.


Increased heat stress on humans—Because of climate 
 change, the world is growing hotter and will continue to 
 do so until GHG levels in the atmosphere stabilize and 
 begin to decrease. Productivity in sectors that require 
 outdoor activity during the summer months will likely be 
 adversely affected. Agriculture, construction, tourism, 
 and other industries will face negative impacts to 
 some degree. Of course, a larger number of heat waves 
 of greater intensity will increase heat-related deaths 
 around the world and even render some localities 
 uninhabitable, because the human body can adapt 
 only so much to heat before its systems begin to break 
 down. Although this phenomenon rarely happens today, 
 it will become more common in the years ahead.


Increased heat stress on assets and infrastructure—


The buildings where we live and work, the train tracks 
 and roads we travel on, the cars we travel in, and the 
 machinery we use outdoors will all be challenged by 
 increased heat stress. Prolonged exposure to extreme 
 heat can buckle train tracks and roads.9 The vehicles 
 and machinery we use to do our jobs and to travel face a 
 world of increased heat stress that can shave years off 
 their useful lives. From an accounting standpoint, many 
 such assets will suffer from accelerated depreciation 
 schedules, not lasting as long as expected. Companies, 
 municipalities, and countries will thus face more 
 frequent replacement costs for these items.


Increased and more powerful hurricanes and 


typhoons—Climate change warms the oceans as well 
 as the atmosphere. Hurricanes and typhoons acquire 
 their energy from warm ocean water, and the warmer 
 the water, the more energy these storms can pack. 


Although it is impossible to declare whether climate 
 change caused a particular hurricane or typhoon, 
 we can expect more of these storms and for them 
 to be more damaging as the planet warms.


Rising oceans and increased coastal flooding—Of 
 course, increasingly powerful storms are not the only 
 negative climate change impact to come from our 
 oceans and seas. As the world warms, glaciers and ice 
 sheets around the world will melt at an increasing rate. 


At much warmer times in the earth’s history, oceans 



(12)were up to 100 meters higher than they are today—


at one time, an inland sea covered much of North 
 America. Such cataclysmic sea rises are not imminent 
 but remind us that the current state of the world is not 
 permanent. Because of climate change, by 2050 land 
 that is currently home to 300 million people will fall 
 below the elevation of an average annual coastal flood. 


By 2100, land now home to 200 million people could sit 
 permanently below the high tide line.10


Today, about 110 million people live on land below 
 the high tide line. Defenses, such as levees or 
 people moving to higher ground, could lessen the 
 threat. These defenses will be tested, however, 
 by increasingly rising seas.


Already, cities by the sea—Miami, Venice, Shanghai, 
 Mumbai, and others—are experiencing more frequent 
 flooding, which will only increase further in the 
 coming years.11 Investors in municipalities need to 
 know how cities plan to deal with climate-related 
 challenges. Real estate investors with any exposure 
 to coastal areas will need a better understanding 
 of future flooding expectations, because the flood 
 maps currently used by governments and investors 
 are often based on historical data and are therefore 
 relatively useless.


Extreme weather events—Climate change will make 
 wet places wetter and dry places drier. Warm air holds 
 more water, increasing the likelihood that areas that 
 tend to receive healthy amounts of rainfall will in 
 the future receive too much rain. Monsoon seasons 
 will become more severe. The breadbasket of North 
 America may move north over time, as a forecast 
 combination of too much rain and too much heat in 
 the coming decades could change the viability of 
 staple crops all over the world. In the United States, 
 for example, four of Wisconsin’s wettest years on 
 record have come in the past five years.12 The chances 
 of that happening randomly are astronomically 


unlikely: The climate has changed.


Climate change also makes dry places drier. A desert 
 climate has an excess of evaporation relative to 
 precipitation. Deserts currently cover nearly 15% of 


10Climate Central, “Flooded Future: Global Vulnerability to Sea Level Rise Worse Than Previously Understood,” (29 October 2019). 


https://www.climatecentral.org/news/report-flooded-future-global-vulnerability-to-sea-level-rise-worse-than-previously-understood.


11Denise Lu and Christopher Flavelle, “Rising Seas Will Erase More Cities by 2050, New Research Shows,” New York Times (29 October 2019). 


https://www.nytimes.com/interactive/2019/10/29/climate/coastal-cities-underwater.html.


12Wisconsin Public Radio, “2019 Is the Wettest Year Ever Recorded for Wisconsin and the Midwest” (16 December 2019). 


https://www.wpr.org/2019-wettest-year-ever-recorded-wisconsin-and-midwest.


13National Oceanic and Atmospheric Administration, “Ocean–Atmosphere CO2 Exchange.” https://sos.noaa.gov/datasets/ocean-atmosphere- 
 co2-exchange/. 


14Global Environment Facility, “Fisheries.” https://www.thegef.org/topics/fisheries.


15United Nations, “World Population Projected to Reach 9.8 Billion in 2050, and 11.2 Billion in 2100.” https://www.un.org/development/desa/en/


news/population/world-population-prospects-2017.html.


earth’s land area, but that number is likely to increase. 


As temperatures rise, moderate deserts will become 
 more parched, increasing the instances of forest 
 fires, as we have seen in the western United States 
 and Australia in recent years. As with hurricanes and 
 typhoons, it is difficult to say that climate change 
 caused a specific fire, but a warming planet will 
 increase both the number of forest fires and their 
 expected magnitude and property damage.


Ocean warming/acidification—When we burn fossil 
 fuels, about 50% of the CO2 emitted remains in the 
 atmosphere, about 25% is absorbed by plants, and 
 about 25% is absorbed by the world’s oceans.13
 Consequently, the oceans are slowly turning more 
 acidic and will continue to do so in the coming 
 decades. Both ocean acidification and ocean 
 warming threaten much of the marine life on which 
 humanity depends as a main source of dietary protein. 


About 40% of the world’s population lives within 
 100 kilometers of the coast, and 4.3 billion people 
 rely on fish for 15% of their animal protein.14 Investors 
 need to understand the impact of climate change on 
 our oceans in order to better understand its impact on 
 businesses that depend on the sea and what comes 
 from it for their livelihoods.


Loss of food—Climate change, coupled with a 
 population expected to reach about 9.8 billion 
 by 2050,15 will challenge the world’s food supply. 


Increased heat stress, increased flooding, and other 
 extreme weather events will challenge the ability of 
 farmers and the world’s agricultural businesses to 
 produce enough food to feed everyone on the planet. 


The production of such staple grains as rice, corn, 
 and wheat is likely to be stressed in coming decades. 


Investors will need to understand how the challenges 
 of climate change, coupled with changing consumer 
 tastes, will alter the food business around the world. 


A report from 2009 focusing on corn and wheat 
 production in the United States put numbers to these 
 problems:


Holding current growing regions fixed, area-
weighted average yields are predicted to 
decrease by 30%–46% before the end of the 



(13)century under the slowest warming scenario 
 and decrease by 63%–82% under the most 
 rapid warming scenario.16


Loss of water—More than two-thirds of the earth’s 
 surface is covered with water, but less than 1% of 
 that water is drinkable. On a planet with the heat 
 dial slowly and constantly rising, making dry areas 
 drier, water and access to it will become a major 
 geopolitical and economic issue in the coming 
 decades. Underwater aquifers are stretched to the 
 breaking point in some areas of India, and Cape 
 Town, South Africa, has been on the verge of running 
 out of water for years, necessitating drastic water 
 usage restrictions that will become more common 
 worldwide. Investors will increasingly need to 
 understand the dynamics of water resources for the 
 businesses, countries, and municipalities in which 
 they invest.


The coming refugee crises—All of the aforementioned 
 physical risks point to an increasing number of 
 displaced people in the coming decades as a result 
 of drought, flooding, extreme weather, conflict 
 around access to food and water, and simply living in 
 places that will become uninhabitable in the coming 
 decades. A recent World Bank Group report estimates 
 that in sub-Saharan Africa, South Asia, and Latin 
 America, climate change will push tens of millions of 
 people to migrate within their countries by 2050.17
 The report projects that without concrete climate 
 and development action, more than 143 million 
 people—around 2.8% of the population of these 
 three regions—could be forced to move within their 
 own countries to escape the slow-onset impacts 
 of climate change. For comparison, the recent 
 refugee crisis precipitated by the Syrian Civil War 
 created about 6 million18 refugees that stressed the 
 resources of neighboring Jordan, Turkey, and many 
 European nations. Investors need to understand the 
 risk that climate change will displace many people in 
 numbers that we have not seen yet in our lifetimes. 


This displacement will challenge the resources of 
 neighboring countries, relief organizations, and the 
 global economy.


16Wolfram Schlenker and Michael J. Roberts, “Nonlinear Temperature Effects Indicate Severe Damages to U.S. Crop Yields under Climate 
 Change,” Proceedings of the National Academy of Sciences (15 September 2009). https://www.pnas.org/content/106/37/15594.short.


17World Bank, “Climate Change Could Force over 140 Million to Migrate within Countries by 2050: World Bank Report,” (19 March 2018).  


https://www.worldbank.org/en/news/press-release/2018/03/19/climate-change-could-force-over-140-million-to-migrate-within-countries-
 by-2050-world-bank-report.


18“Migration: An In-Depth Collection of Global Reporting on Refugees, Asylum Seekers, Migrants, and Internally Displaced People,”  


The New Humanitarian. https://www.thenewhumanitarian.org/migration?gclid=EAIaIQobChMI4ai7-6no6AIVTuDICh1abQ2AEAAYAyAAEgJ6mvD_BwE.


19World Bank, “Groundswell: Preparing for Internal Climate Migration,” (19 March 2018). https://openknowledge.worldbank.org/


handle/10986/29461.


20BloombergNEF, “Electric Transport Revolution Set to Spread Rapidly into Light and Medium Commercial Vehicle Market,” (15 May 2019). 


https://about.bnef.com/blog/electric-transport-revolution-set-spread-rapidly-light-medium-commercial-vehicle-market/.



Transition Risk


Economies around the world will attempt to 
 decarbonize (i.e., dramatically reduce or eliminate 
 CO2 emissions) in the coming decades. How 
 successful they will be is an open question. Efforts 
 to decarbonize economies are already underway by 
 countries and companies alike. Investor groups, such 
 as Climate Action 100+ and NetZero, are engaging 
 with companies to decarbonize. Currently, about 
 20% of the world’s emissions are covered by some 
 kind of carbon market (more on this later) to put 
 a price on CO2 emissions, with more expected to 
 come in the future. The most ambitious effort thus 
 far to incentivize decarbonization is the European 
 Union’s Sustainable Finance taxonomy. This tool helps 
 investors understand whether an economic activity 
 is environmentally sustainable. The world economy 
 will change to a much less carbon intensive one 
 over time; the question remains, at what speed will 
 this happen?


The quicker the transition to a low-carbon or net zero 
 emissions economy, the more jarring that transition 
 will be for companies and the more disruption it will 
 cause to economies and markets. Investors will need 
 to educate themselves on the GHG transition plans of 
 most major markets around the world and ascertain 
 what these changes will mean for each sector and 
 each company in which they invest. For example, 
 according to a 2019 report by BloombergNEF,19,20
 electric cars are on pace to make up 50% of the 
 global vehicle fleet by 2035. Such a shift will cause 
 massive disruption in the automotive, oil and gas, and 
 energy production industries. Analysts covering these 
 industries and portfolio managers who keenly grasp 
 the dynamics of this transition will be better placed to 
 make informed calls on these industries than their less 
 informed competitors.


All industries will undergo some transition to a lower 
carbon world. Some will be rapid, some will be slow, 
and the level of disruption will vary due to government 
action, consumer preferences, as well as company and 
investor engagement on these issues.



(14)The oil and gas industry faces the largest threat from 
 climate change transition risk. BNP Paribas’s 2019 
 report “Wells, Wires, and Wheels”21 offers an excellent 
 transition risk case study, explaining in great detail 
 the industry’s imminent threat from a decarbonized 
 economy in which solar and wind energy power the 
 electric vehicles of the coming decades. BNP Paribas’s 
 analysis emphasizes the economic reality that the oil 
 and gas industry is capital intensive and new projects 
 must be profitable for decades to come, yet in the not 
 too distant future, those needed profitable decades 
 will not materialize because of the competitiveness 
 of wind and solar power coupled with an increase in 
 electric vehicles.


The global coal industry offers a preview of what 
 may be in store for the oil and gas industries. Among 
 fossil fuels, coal contributes the most to greenhouse 
 gases per unit of energy output, making it a target 
 for investors, activists, and governments looking to 
 address the issue of climate change. It is economics, 
 however, not activism, that is shrinking the footprint 
 of coal and coal demand. Renewable energy sources, 
 such as solar and wind, are now cheaper than coal 
 in most places, and in response, companies are 
 shutting down coal plants, financiers are shying 
 away from funding new coal plants, and governments 
 pressured by activists and investors can more 
 easily say “no” to coal, citing both economic and 
 environmental issues.


This transition away from coal has and will continue 
 to hit workers in the global coal industry hard. In 
 response, a number of governments are exploring 
 how to undergo a “just transition” from coal. Germany 
 and Spain have both adopted just transition plans 
 addressing the coal industry.22 In Germany, the 
 plan includes more than US$45 billion dedicated for 
 community assistance and retraining for communities 
 affected by a planned coal phaseout by 2038. 


In Spain, the government agreed to a €250 million 
 transition plan to support mining regions where 
 nearly all coal mines will be shut down over the next 
 decade in order to reach the country’s long-range 
 climate goals. Similar efforts in South Africa, Canada, 
 and other countries are underway or beginning.


21Mark Lewis, “Wells, Wires, and Wheels: EROCI and the Tough Road Ahead for Oil,” BNP Paribas Investors’ Corner (8 February 2019). 


https://investors-corner.bnpparibas-am.com/investment-themes/sri/petrol-eroci-petroleum-age/.


22Cynthia Elliott, “Planning for a ‘Just Transition’: Leaving No Worker Behind in Shifting to a Low Carbon Future,” World Resources Institute 
 (25 March 2019). https://www.wri.org/blog/2019/03/planning-just-transition-leaving-no-worker-behind-shifting-low-carbon-future.



Opportunities


Although physical risks and transition risks 


understandably tend to dominate analysis around the 
 economic and market impacts of climate change, the 
 transition to a less carbon-intensive world will also 
 present several opportunities.


For example, although the carbon intensity of power 
 generation and transportation will likely decline 
 in future years, presenting a challenge to those 
 companies and investors in the utilities and fossil 
 fuel industries that are slow to adjust, the demand for 
 energy and personal mobility will still need to be met. 


In the future, these needs will increasingly be met by 
 low-carbon power sources and transportation options 
 that take advantage of increased demand for “greener” 


energy solutions.


Opportunities will not be limited to the obvious energy-
 intensive sectors. Climate change mitigation will 
 touch every global industry, some more than others. 


New farming methods and increasing demand for a 
 less carbon-intensive food supply are changing the 
 agricultural landscape already. The financial industry, 
 which an investor would assume is relatively immune 
 from the economic impacts of climate change, 
 increasingly faces investor pressure to cease funding 
 to highly carbon-intensive projects as investors focus 
 more on the whole ecosystem of GHG emissions, 
 including those that finance GHG-intensive industries.



What Investors Can Do


Investors need to understand how the physical and 
transition risks brought on by climate change will 
affect the companies in which they invest. Some of 
these risks are slowly growing threats, and others 
have already emerged. Investors should understand 
the expected intensity or frequency of such risks 
when possible and engage with companies to 
understand what strategic steps each company 
has or has not taken to mitigate these risks. At 
the same time, the immense changes in society 
brought about by a climate change transition 
will present opportunities to investors in both 
established and nascent industries.
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A PRICE ON CARBON: CARBON MARKETS


The most potent tool in combating climate change 
 is undoubtedly a price on carbon. Putting a price 
 on carbon emissions that considers the negative 
 externality of climate change creates an incentive for 
 the invisible hand of the market to move economies 
 away from burning fossil fuels.


Politicians and policymakers around the world know 
 that people do what they are incentivized to do. Tax 
 codes are written with this axiom in mind, because 
 financial incentives are understood as an efficient 
 way to promote behavior that benefits society. 


A price on carbon that can incentivize a move away 
 from the burning of fossil fuels that inject CO2 into 
 the atmosphere is arguably the most effective way 
 to lower carbon emissions. Although CO2 is not the 
 only greenhouse gas, it does the most damage. The 
 greenhouse gases methane and nitrous oxide stay 
 in the atmosphere longer than CO2 but are a much 
 smaller part of the atmosphere. Methane makes up 
 about 2 PPM of the atmosphere, and nitrous oxide 
 makes up far less than 1 PPM. CO2, on the other hand, 
 is at about 415 PPM as of this writing—and rising.23
 Figure 3 shows a rough breakdown of the world’s main 
 sources of CO2. Although energy production is the 
 biggest source of CO2 emissions globally, policymakers 
 will have to address all large sources of CO2 to 


effectively mitigate climate change.


23“Atmospheric Composition,” Open Source Systems, Science, Solutions. http://ossfoundation.us/projects/environment/global-warming/


atmospheric-composition.


Currently, carbon pricing follows two main methods: a 
 carbon tax and a cap-and-trade system. Under a carbon 
 tax, a fee is placed on carbon-generating activities so 
 that both industries and consumers have incentive 
 to substitute cleaner energy solutions for fossil fuels. 


Consumers would pay more to fill up their cars with gas, 
 motivating them to move to hybrid or electric vehicles. 


Energy generation from coal, gas, or other fossil fuels 
 would also become more expensive, increasing demand 
 for non-carbon-based energy sources. Policymakers 
 must find a fine balance when using a carbon tax, 
 however: They must set a rate that will create incentives 
 to decrease the use of carbon-intensive fuels without 
 damaging the economy. In other words, they risk 
 hampering the economy by setting the rate too high or 
 failing to change behavior by setting the tax too low.


The advantage of a cap-and-trade system over a 
 carbon tax is that the total amount of CO2 released 
 by industry cannot legally exceed a set level. A cap-
 and-trade system sets a carbon budget for a market, 
 and permits or credits to pollute are sold to users. 


Companies must buy permits in order to emit CO2
 (or whatever emissions are covered) above the level 
 established by the cap, and these permits can be 
 traded on a secondary market. The cap on emissions 
 is lowered each year in order to incentivize a lower 
 use of carbon-intensive processes. Firms that are low 
 emitters can sell their credits to high emitters, because 
 the carbon credits are assets.


FIGURE 3   GLOBAL GREENHOUSE GAS EMISSIONS BY ECONOMIC SECTOR
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At What Price Carbon?


There is a wide band of carbon prices that experts 
 feel are necessary to drive behavior that will create 
 a “2° future,” as envisioned by the Paris Agreement 
 that sought to limit global warming to 2° Celsius by 
 2050. The Stern–Stiglitz Report of the High-Level 
 Commission on Carbon Prices recommends that 
 carbon prices reach 


the range of US$40–


US$80/tCO2 by 2020 
 and US$50–US$100/


tCO2 by 2030, when 
 paired appropriately with 
 complementary policies.24
 The 2020 number has not 
 been achieved.


According to the 2019 
 Climate Leadership 
 Council report “The Case 
 for an Economy-Wide 
 Carbon Fee,” however, 
 less than 10% of existing 
 carbon prices in 70 


jurisdictions with some active carbon market are 
 at or above US$40/tCO2. Furthermore, when carbon 
 prices are weighted to account for the percentage 
 of domestic CO2 emissions they actually cover, that 
 number falls to less than 5%.25


A price on carbon is not a magic bullet to solve 
 climate change. Governments, companies, and 
 individuals must take other, complementary action 
 to transition the world economy away from carbon-
 intensive activities at a pace necessary to create 
 meaningful change. Nonetheless, a price on carbon 
 offers a market-based solution as a key step in setting 
 incentives around the world to decrease emissions 
 and eventually bend the PPM curve.



One Last Thing … a Carbon Border Tax


At the time of this writing, the European Commission 
 is considering a carbon border tax as a potential 
 tool in its efforts to mitigate climate change. Such a 
 mechanism addresses the problem of one country or 
 market adopting a carbon pricing scheme while other 
 markets do not, which gives a potential competitive 


24J. Stiglitz and N. Stern, “Report of the High-Level Commission on Carbon Prices” (Washington, DC: Carbon Pricing Leadership Coalition, 2017). 


25Climate Leadership Council, “The Case for an Economy-Wide Carbon Fee,” (October 2019). https://clcouncil.org/media/The-Case-For-An-
 Economy-Wide-Carbon-Fee.pdf.


advantage (and implicit carbon subsidy) to the market 
 without a price on carbon.


A carbon border tax allows a country that prices 
 carbon to adjust the prices of products from countries 
 that do not, which would eliminate the implicit carbon 
 subsidy enjoyed by the non-carbon-pricing country. 


The country with a price on carbon would therefore 
 not face a competitive 
 disadvantage caused 
 by carbon pricing if it 
 implemented a carbon 
 border tax. Such a 
 mechanism would also 
 theoretically incentivize 
 markets without a price 
 on carbon to implement 
 a carbon pricing system 
 in order to avoid paying 
 such a tax on their 
 carbon-intensive exports.


As of the date of this 
 report, no market has 
 adopted a carbon border 
 tax or the less negatively phrased “carbon border 
 adjustment.” Still, policymakers continue to consider 
 this tool as a means to help push markets to a 
 meaningful price on carbon.



What Investors Can Do


Investors should educate themselves about how 
 carbon markets work in order to better incorporate 
 a likely higher price on carbon into their analysis. 


Analysts and portfolio managers should run their 
 own scenario analysis to better understand how 
 a carbon price of US$50–US$100/tCO2 in 2030, 
 as recommended by the Stern–Stiglitz Report of 
 the High-Level Commission on Carbon Prices, would 
 affect the companies they analyze or hold in their 
 portfolios.


CFA Institute recommends analysts begin factoring 
 expected carbon prices into their financial analysis 
 so they can be prepared for a world with more-
 explicit carbon pricing, whatever form those prices 
 take. See the case study “Carbon as an Emerging 
 Asset Class” for a more in-depth look at the issue of 
 carbon pricing and carbon markets.


A carbon tax is a fee applied to each unit of 
 greenhouse gas emissions. Finding the right level 
 is key:


—  too high, damages economy


—  too low, no behavior change


A cap-and-trade system places a limit on total 
 emissions but allows participants to trade permits 
 and credits for carbon use, thereby setting a 
 market price.


The major carbon markets are large and liquid, 
trading in excess of US$200 billion in 2019.
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SCENARIO ANALYSIS


Scenario analysis, one of the most useful tools for 
 incorporating climate change research into the 
 investment process, applies probabilities to different 
 possible outcomes and decision trees. Investors and 
 analysts can use it to imagine a number of possible 
 different futures in an attempt to assess risk. In the 
 context of climate change, for example, an investor 
 may wish to know the expected value of an asset or 
 portfolio assuming a 1.5°C, 2.0°C, 2.5°C, or 3.0°C rise in 
 average global temperatures by 2050. An analyst may 
 use scenario analysis as a tool to better understand 
 how a company in a climate-sensitive industry (e.g., oil 
 and gas) might be affected by a diverse set of global 
 regulations over the next 10 years.


Scenario analysis trains analysts to use their skills 
 to envision a number of different possible futures 
 for a company or a portfolio so that they can test 
 the sensitivity of returns to a number of different 
 assumptions about prominent risk factors. Scenario 
 analysis becomes particularly useful when addressing 
 climate change, because historical models are 
 ineffective for projecting future climate scenarios.


Analysts and portfolio managers should expect that all 
 companies provide robust scenario analysis, including 
 the strategic decisions that resulted from such 
 scenario planning. Corporate disclosures, however, 
 often fail to present sufficient scenario analysis or its 
 results.


Investors should engage with companies and 


suggest scenario analysis as a useful planning tool for 
 addressing the effects of climate change. Companies 
 may balk at making public scenario analysis planning 
 because some of the scenarios imagined are worst-
 case scenarios, something most companies do not 
 like putting in writing. Issuers need not disclose every 
 detail of their internal scenario planning, however, but 
 should disclose enough to show investors that such 
 planning is taking place and make clear how scenario 
 analysis makes its way into strategic planning.



Do It Yourself


Investors should not wait for companies to provide 
 perfect disclosures on scenario analysis on climate 
 change. Rather, they can build their own scenario 
 analysis engines to better evaluate the state 
 of companies or sectors that they follow. Some 
 already have.


Analysts and portfolio managers do not have to invent 
 their own climate-related scenario analysis tools from 


scratch, however. Several such tools exist, and we 
 highlight two of the better-known ones here:


•  Paris Agreement Capital Transition Assessment 
 (PACTA): PACTA’s open source resources aim 
 to help financial institutions integrate climate 
 objectives and risks into portfolio management. 


To date, more than 1,000 financial institutions 
 have used the PACTA climate scenario analysis 
 tool for listed equity and corporate bonds 
 portfolios, applying it on more than 7,000 
 portfolios.


•  Transition Pathway Initiative (TPI): TPI is a global 
 initiative led by asset owners and supported by 
 asset managers. Aimed at investors and free to 
 use, it assesses companies’ preparedness for the 
 transition to a low-carbon economy.



The Benefits of Worst-Case Scenarios


A 2019 report from Australia’s Breakthrough—National 
 Centre for Climate Restoration, “Existential Climate-
 Related Security Risk: A Scenario Approach,” provides a 
 good example of scenario analysis applied to the issue 
 of climate change. The title alerts readers that they are 
 in for a blunt assessment of the worst-case scenario 
 around climate change. Indeed, the report paints a 
 bleak picture in discussing a scenario for economies 
 and human civilization itself should leaders fail to 
 tackle climate change.


The report notes that the worst-case scenario need 
 not come to pass if policymakers take vigorous 
 action to address climate change in the near term. 


If they fail to act quickly and emissions peak in 2030, 
 however, we may see warming of 3.0°C by 2050, with 
 another degree or two of warming expected after 
 that milestone date. This scenario also anticipates 
 sea levels may rise by 2–3 meters by the end of 
 the century, with the potential to rise as much as 
 25 meters over time because of irreversible feedback 
 loops in the climate system.


The authors discuss this potential scenario and what 
 the world may look like by 2050:


Thirty-five percent of the global land area, 
 and 55 percent of the global population, are 
 subject to more than 20 days a year of lethal 
 heat conditions, beyond the threshold of 
 human survivability.


The destabilisation of the Jet Stream has 
very significantly affected the intensity and 
geographical distribution of the Asian and 
West African monsoons and, together with the 
further slowing of the Gulf Stream, is impinging 



(18)on life support systems in Europe. North 
 America suffers from devastating weather 
 extremes including wildfires, heatwaves, 
 drought and inundation. The summer 
 monsoons in China have failed, and water 
 flows into the great rivers of Asia are severely 
 reduced by the loss of more than one-third of 
 the Himalayan ice sheet. Glacial loss reaches 
 70 percent in the Andes, and rainfall in Mexico 
 and central America falls by half. Semi-
 permanent El Nino conditions prevail.


This type of scenario analysis demonstrates its 
 efficacy in telling a story or painting a picture of a 
 future world, allowing us to better analyze the risks 
 inherent in that future world. Investors and analysts 
 can use scenario analysis to better understand a 
 company, a portfolio, an economy, or the world itself.



What Investors Can Do


Scenario analysis offers investors a tool to imagine 
 a number of different climate change scenarios 
 based on their own research and understanding of 
 the probabilities of certain outcomes.


Investors should engage with companies to include 
 more scenario analysis in company disclosures to 
 help investors better understand the possibilities a 
 company faces concerning certain climate-related 
 issues.



CLIMATE CHANGE INVESTOR  RESOURCES


For investors to adequately incorporate analysis about 
 climate change into the investment process, they 
 need relevant data on the subject from companies and 
 markets. Currently, these data generally do not exist in 
 any meaningful way across the market. Although some 
 companies do a great job of disclosing greenhouse 
 gas emissions data, they are exceptions rather than 
 the norm. As well, some analysts and fund managers 
 do a great job of integrating climate-related scenarios 
 into their analysis and investment decisions, but these 
 are the trailblazers of climate integration, not typical 
 practitioners.


Carbon markets are a great source of CO2 pricing, and 
 they will only grow in reliability as a pricing mechanism 
 for investors as more carbon pricing systems are 
 adopted around the world. In the meantime, investors 
 need data and training on how to best incorporate ESG 
 information into the investment process.


CFA Institute designed this report to provide examples 
 of how to integrate climate change–related data into 
 the investment process. We partnered with firms that 
 are already integrating climate-related disclosures into 
 their investment processes to provide real-world case 
 studies that help educate investors about the climate 
 integration process. These case studies include how 
 equity and fixed-income investors are integrating 
 climate change data, how a quant-based firm sees 
 climate data, how a rating agency integrates climate 
 analysis into its process, and many more.


Many of the resources listed in this section provide 
 their own case studies that highlight best practices, 
 and we encourage readers to use these additional 
 resources to enhance their understanding. Integrating 
 climate-related data into the investment process is 
 a new skill that investors must learn, but we believe 
 it will become increasingly important. Financial 
 professionals who are just starting in the industry 
 today will be expected to understand the economic 
 implications of climate change and will need to 
 integrate that knowledge into strategies that will 
 best serve their clients.



The Players


We will not list every single player in the financial world 
 that has done work on climate change. The list is long, 
 and most of the firms we could mention do good work, 
 whether broad in scope or narrow in their purview. Our 
 goal here is to provide investors with what we consider 
 the essential tools of conducting climate change–


related analysis. As investors delve into the world, they 
 will continue to discover other tools and resources 
 relevant for their analysis.



TCFD


The Task Force on Climate-related Financial Disclosures 
 (TCFD) recommends that companies disclose climate-
 related information in four areas so that investors can 
 be better informed about the climate-related risk and 
 opportunities for companies in their portfolios (see 
 Figure 4). The TCFD recommends that companies 
 include climate-related information on governance, 
 strategy, risk management, and metrics and targets 
 around climate in their financial filings or other reports 
 in order to provide decision-useful information to 
 investors and others.


The TCFD standards help provide investors with both 
hard data around a company’s climate policy and 
insights into how a company identifies and manages 
climate-related risks.



(19)At CFA Institute, we believe the TCFD standards are the 
 best climate-related disclosure standards currently 
 available. Their simplicity and succinct nature allow 
 investors an avenue of engagement with issuers 
 on climate-related matters without imposing an 
 onerous disclosure burden. The risk management 
 and the metrics and targets portions of the standards 
 call for measurable data, whereas the governance 
 and strategy portion simply asks how a company 
 is managing the climate issue. It is then up to the 
 company to show investors that it is managing 
 climate risks effectively.



SASB


The Sustainability Accounting Standards Board 
 (SASB) focuses exclusively on the materiality of ESG 


information, including climate-related data. At CFA 
 Institute, we consider SASB a key research tool for 
 investors looking into climate-related data because 
 of SASB’s focus on materiality. A number of ESG data 
 providers offer investors hundreds if not thousands of 
 different ESG metrics and data points. Investors face 
 the same issue with climate-related data: Much more 
 data are available than are material.


We find the SASB structure attractive because the 
 framework focuses only on what is generally agreed 
 upon to be material in a given sector. Investors and 
 analysts can disagree on the definition of materiality of 
 some SASB-recommended data, but such data offer a 
 great starting point or baseline for analysis. Analysts or 
 investors can go beyond the SASB recommendations 
 if they believe that there are more material factors in 
 FIGURE 4   THE TCFD DISCLOSURE STANDARDS
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 climate-related risks and 
 opportunities.


Disclose the actual and 
 potential impacts of 
 climate-related risks 
 and opportunities on the 
 organization’s businesses, 
 strategy, and financial 
 planning where such 
 information is material. 


Disclose how the 
 organization identifies, 
 assesses, and manages 
 climate-related risks.


Disclose the metrics and 
 targets used to assess 
 and manage relevant 
 climate-related risks and 
 opportunities where such 
 information is material.


Recommended 
 Disclosures 


Recommended 
 Disclosures 


Recommended 
 Disclosures 


Recommended 
 Disclosures 
 a)  Describe the board’s 


oversight of climate-
 related risks and 
 opportunities. 


a)  Describe the climate-
 related risks and 
 opportunities the 
 organization has 
 identified over the 
 short, medium, and long 
 term. 


a)  Describe the 
 organization’s 
 processes for 
 identifying and 
 assessing climate-
 related risks. 


a)  Disclose the metrics 
 used by the organization 
 to assess climate-
 related risks and 
 opportunities in line with 
 its strategy and risk 
 management process. 


b)  Describe management’s 
 role in assessing and 
 managing climate-
 related risks and 
 opportunities. 


b)  Describe the impact of 
 climate-related risks 
 and opportunities on 
 the organization’s 
 businesses, strategy, 
 and financial planning. 


b)  Describe the 
 organization’s 


processes for managing 
 climate-related risks. 


b)  Disclose Scope 1, 
 Scope 2, and, if 
 appropriate, Scope 3 
 GHG emissions, and 
 the related risks. 


c)  Describe the resilience 
 of the organization’s 
 strategy, taking into 
 consideration different 
 climate-related 
 scenarios, including a 
 2°C or lower scenario. 


c)  Describe how 
 processes for 
 identifying, assessing, 
 and managing climate-
 related risks are 
 integrated into the 
 organization’s overall 
 risk management. 


c)  Describe the 
 targets used by the 
 organization to manage 
 climate-related risks 
 and opportunities and 
 performance against 
 targets. 


Source: TCFD.
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