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A warmer world doesn’t necessarily mean less energy demand for heating. 
In this paper, we explore the investment implications of a changing climate 
on businesses’ operational costs. 
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Introduction
Those in winter climates may appreciate the notion of a hypothetical perfectly efficient 
home-heating system. This purely theoretical system maintains a constant temperature 
in the house. To do so, it draws more power when the weather outside is colder.

Devoid of context and shown only the underlying data from this dynamic, what would 
an observer conclude? Power consumption and the external temperature are inversely 
correlated. But because the thermostat keeps the internal temperature constant, there 
appears to be no statistical relationship between it and either of the other two factors. 
The only causation seems to be that higher power use lowers the temperature outside, 
or vice versa, so the homeowner would be well advised to switch off the heating 
system that has no effect on their warmth.

Such a schematic, derived from what Milton Friedman called ‘the Fed’s Thermostat’, 
illustrates the complexities of correlation, causation and feedback loops in energy and 
climate models.1 For not only is the climate responsive to our energy systems (not least 
through greenhouse-gas emissions), but our energy systems are responsive to the 
climate too.

This is why we cannot take any intuitive comfort from the possibility that a warmer 
world will consume less fuel for heating. Rather, it is more likely that extreme 
temperatures in both directions will place greater demands on global energy systems, 
exacerbating the problem in a vicious cycle.

These concerns are not simply abstract, and nor are they distant in time or limited to 
regions traditionally associated with great demand for internal climate control like air 
conditioning. This past summer, a heatwave in China shut down factories because of 
the expected cooling needed to keep citizens safe.2 India suffered blackouts lasting 
up to eight hours as early in the year as April due in large part to high temperatures.3 
Economic development does not reliably protect against these risks either: September 
brought a warning from California’s state power-grid operator that the historic heat 
wave and all-time high electricity demand had pushed the system to the brink.4

Winter, of course, poses a different but related set of challenges. Europe is still 
counting on a milder end to the winter to keep natural-gas prices down in the face of 
geopolitical conflict and inflation, with France’s energy regulator explaining the need to 
reduce energy consumption or face blackouts.5 An extreme cold snap in 2021 brought 
a crisis to the Texan electricity grid, resulting in hundreds of deaths and long-term 
economic damage.6

Even with a resolution of the current supply constraints in gas markets, and abatement 
of the issues that have depressed various forms of renewable generation this year, we 
expect a warmer climate to place greater stress on energy systems. The International 
Energy Agency has forecast that, on current trends, the energy demand from air 
conditioners will more than triple by 2050 – which alone would be equivalent to China’s 
electricity demand.7 More anecdotally, in historically mild and non-air-conditioned 
Britain, a major supermarket reported a 2,420% increase in week-on-week sales of air-
conditioning units this past summer.8

Why Investors Should Care and What We Can Do
As asset managers, the future of energy demand matters to us because energy is 
an important operational cost for many companies. Generally, to produce more, 
a company will need greater energy. And so as climate change affects our energy 
systems, we can expect that there can be large potential changes to company 
production. If surging demand for cooling causes blackouts, or significantly higher 
electricity costs, energy-intensive businesses could suffer.

To determine the likely impact of climate change on energy demand for public 
securities, we project future climate scenarios with Man’s AI Climate Change Projection 
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1. Milton Friedman, ‘The Fed’s Thermostat’, Wall Street Journal, 19 August 2003; Nick Rowe, professor of economics at Carleton University, expanded the metaphor in this 

way. 2. Financial Times, ‘China intensifies measures to deal with heatwave and power shortages’, 22 August 2022. 3. Bloomberg, ‘Eight-Hour Blackouts Hit India After 

Hottest March on Record’, 21 April 2022. 4. California Independent System Operator, Energy Emergency Alert 2, 6 September 2022. 5. Bloomberg, ‘French Regulator 

Demands Lower Energy Use to Avoid Blackouts’, 9 November 2022. 6. Federal Energy Regulatory Commission, ‘The February 2021 Cold Weather Outages in Texas and the 

South Central United States’, 16 November 2021. 7. International Energy Agency, ‘The Future of Cooling’, 2018. 8. Reuters, ‘Fans, hoses and air con - heatwave-hit Britons 

seek relief’, 18 July 2022.

https://www.wsj.com/articles/SB106125694925954100
https://www.ft.com/content/24c51304-ce7d-4df9-815d-52d14e23fa32
https://www.bloomberg.com/news/articles/2022-04-21/eight-hour-blackouts-hit-india-after-hottest-march-since-1901?sref=Arnx08gV
https://www.bloomberg.com/news/articles/2022-04-21/eight-hour-blackouts-hit-india-after-hottest-march-since-1901?sref=Arnx08gV
http://www.caiso.com/Documents/consumers-advised-to-be-prepared-for-possible-outages.pdf
https://www.bloomberg.com/news/articles/2022-11-09/france-can-avoid-power-cuts-with-sobriety-regulator-says?sref=Arnx08gV
https://www.bloomberg.com/news/articles/2022-11-09/france-can-avoid-power-cuts-with-sobriety-regulator-says?sref=Arnx08gV
https://www.ferc.gov/media/february-2021-cold-weather-outages-texas-and-south-central-united-states-ferc-nerc-and
https://www.ferc.gov/media/february-2021-cold-weather-outages-texas-and-south-central-united-states-ferc-nerc-and
https://iea.blob.core.windows.net/assets/0bb45525-277f-4c9c-8d0c-9c0cb5e7d525/The_Future_of_Cooling.pdf
https://www.reuters.com/world/uk/fans-hoses-air-con-heatwave-hit-britons-seek-relief-2022-07-18/
https://www.reuters.com/world/uk/fans-hoses-air-con-heatwave-hit-britons-seek-relief-2022-07-18/


Thermostatic Noise: Identifying Signals in Energy Demand and Quantifying Market Impact | 3

System (MACCS) and data with over 3.5 million facility locations across the globe. 
MACCS is a proprietary physical climate model that applies machine learning to the 
climate models produced by academic institutions for the climate model intercomparison 
project 6 (CMIP6) to achieve high-resolution data on possible future climates.

We transform the temperature data taken from using academic literature (such as Cian 
et al. 2019), and Figure 1 displays the schematic relationship between temperature 
and energy consumption for different building types. As the climate goes from cold to 
warm, there is diminishing demand for heating. But on the other hand, as the climate 
goes from warm to hot, we see an increasing energy demand resulting from cooling 
and other climatic controls.

Figure 1. Schematic Relationship Between Temperature and Energy Consumption for Different Building 
Types 
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Source: Schematic illustration, derived from work by Enrica De Cian & Ian Sue Wing (De Cian, E., Sue Wing, I. Global Energy 

Consumption in a Warming Climate. Environ Resource Econ 72, 365–410 (2019)) 

We also see that different building types have different sensitivities. For example, energy 
demand in commercial buildings has a higher sensitivity to the climate than industrial 
buildings. This is generally true for companies where human capital is important: the 
need to keep office spaces cooled or heated grows with an expanding workforce.

So how would we apply this process to an individual company? The first step is to 
locate the company’s buildings. To do so, we use third-party data on facilities to 
identify the company’s geolocation. Figure 2, for example, depicts the facilities of a US 
industrials company. 

Figure 2. Facilities of a US Industrials Company 

Source: Man Numeric, December 2022.

https://www.wcrp-climate.org/wgcm-cmip/wgcm-cmip6
https://scholar.google.co.uk/citations?view_op=view_citation&hl=en&user=-alTuIQAAAAJ&cstart=20&pagesize=80&sortby=pubdate&citation_for_view=-alTuIQAAAAJ:XiSMed-E-HIC
https://scholar.google.co.uk/citations?view_op=view_citation&hl=en&user=-alTuIQAAAAJ&cstart=20&pagesize=80&sortby=pubdate&citation_for_view=-alTuIQAAAAJ:XiSMed-E-HIC


Thermostatic Noise: Identifying Signals in Energy Demand and Quantifying Market Impact | 4

At this point, we know where the company operates – but we do not know what each 
facility does. Even though this is an industrial company, each location may be an office, 
a distribution centre, or a manufacturing facility, among other building-use types. As 
shown in Figure 1, it’s important to know the building type to assess how climate 
change will impact its energy demand.

To determine each location’s use type, we deploy open-source data and proprietary 
machine-learning methods. First, we look up each facility programmatically on Open 
Street Map, an opensource geospatial database that developers can use to build 
mapping software. We then use all the results found to build a random-forest machine-
learning model to impute the locations missing in Open Street Map.

Now, with Open Street Map and the random-forest model, we have a best guess of the 
use type for each facility. We then use MACCS to project the future climate-induced 
changes to energy demand at every facility given its use type. For instance, Figure 3 
shows a stylised example of an office facility; we assume here the facility is currently  
in a temperate location with 10 hot days a year and the earth’s temperature continues 
to rise. 

Figure 3. Projected Energy Demand at an Illustrative Office Facility 
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Source: Man Numeric, December 2022.

Here we see that the number of hot days at the location, defined as the number of days 
above 27.5 C within a year, increases steadily from 10 to 90. This results in an increase 
in energy demand of 43% at the end of the century. 

For a more useful investment insight, we can next discount the future impacts. We 
do this because the value of the impacts out at the end of the century is far less 
concerning, for markets, than the impacts over the next decade.

We can then repeat these steps for each of the company’s facilities’ electricity 
demand, gas demand, and petroleum demand. Each one of these fuel types has its 
own sensitivity to the climate, so each fuel type has a sensitivity coefficient for the 
number of hot days and the number of cold days. This coefficient is also dependent 
on whether a given facility is in a temperate or tropical region. In total, for each facility, 
we calculate its aggregate change in energy demand as the sum of the changes in 
electricity, gas, and oil for both the changes in cold and hot days.9 

After the future impacts are discounted and summed across fuel types, we aggregate 
the impacts across all facilities to determine a final total climate-induced energy-
demand score for the company. 

9. A full table of the coefficients used is available from the paper by Enrica De Cian and Ian Sue Wing.

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwisoLWepNr5AhVDXcAKHQ5zDaoQ-TAoAHoECEoQAQ&url=https%3A%2F%2Fwww.openstreetmap.org%2F&usg=AOvVaw0nL1WtcWOxD0f37kxNRDMo
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwisoLWepNr5AhVDXcAKHQ5zDaoQ-TAoAHoECEoQAQ&url=https%3A%2F%2Fwww.openstreetmap.org%2F&usg=AOvVaw0nL1WtcWOxD0f37kxNRDMo
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2744532
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Conclusion
We expect these values to yield important investment insights in two distinct ways. 
The first is that the climate is changing and companies are already seeing the 
impact of extreme heat on their bottom line. For example, many companies requiring 
refrigeration in Europe this past summer had “overworking” refrigerators that broke due 
to unprecedented heat, resulting in business interruption and increased operational 
expenses.

The second is that financial regulatory bodies such as the SEC and ECB are beginning 
to require companies to disclose such climate-related risks. We believe it is critical 
to be a first mover in accounting for these climate-related risks in our investment 
decision-making process.

As is clear from Friedman’s hypothetical thermostat, looking at datapoints without 
a holistic understanding of the dynamics involved can lead to incorrect conclusions. 
This paper has set out just one way in which we try to quantify the potential impact of 
climate change on securities. Doing so is valuable in its own right, but as importantly 
contributes to building a fuller picture of portfolio risks.

‘‘The climate is 

changing and 

companies are already 
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extreme heat on their 

bottom line. ’’



Thermostatic Noise: Identifying Signals in Energy Demand and Quantifying Market Impact | 6

Authors

Matt Goldklang 
Climate Scientist, Man Numeric

Matt Goldklang is a climate scientist at Man Numeric. Matt joined 
Man Numeric in 2021. Prior to Man Numeric, he worked in climate 
risk analytics at Rhodium Group, where he gained experience 
working with climate impact modeling. Matt received a bachelor’s 
degree in geology and geophysics and a certificate in energy 

studies from Yale University. He later received a master’s degree in climate change 
from the University of Copenhagen, where he worked on climate change impacts and 
machine learning research.

Yang Zhou, CFA 
Associate Quantitative Researcher, Man Numeric

Yang Zhou is an associate quantitative researcher at Man Numeric. 
Prior to joining Man Numeric in 2021, Yang worked at Neuberger 
Berman in equity research on alternative data signals and at 
Geode Capital as an equity quantitative researcher. Yang received 
a bachelor’s degree in Mathematics from Fudan University in 

China and a master’s degree in Mathematical Finance from Boston University. She 
is a Google Cloud certified professional machine learning engineer and is also a 
CFA charterholder.



Thermostatic Noise: Identifying Signals in Energy Demand and Quantifying Market Impact | 7

Important Information

This information is communicated and/or distributed by the relevant Man entity identified below (collectively the ‘Company’) subject to the following 
conditions and restriction in their respective jurisdictions.

Opinions expressed are those of the author and may not be shared by all personnel of Man Group plc (‘Man’). These opinions are subject to change 
without notice, are for information purposes only and do not constitute an offer or invitation to make an investment in any financial instrument or 
in any product to which the Company and/or its affil iates provides investment advisory or any other financial services. Any organisations, financial 
instrument or products described in this material are mentioned for reference purposes only which should not be considered a recommendation 
for their purchase or sale. Neither the Company nor the authors shall be liable to any person for any action taken on the basis of the information 
provided. Some statements contained in this material concerning goals, strategies, outlook or other non-historical matters may be forward-looking 
statements and are based on current indicators and expectations. These forward-looking statements speak only as of the date on which they 
are made, and the Company undertakes no obligation to update or revise any forward-looking statements. These forward-looking statements are 
subject to risks and uncertainties that may cause actual results to differ materially from those contained in the statements. The Company and/or its 
affil iates may or may not have a position in any financial instrument mentioned and may or may not be actively trading in any such securities. Past 
performance is not indicative of future results.

Unless stated otherwise this information is communicated by the relevant entity listed below.

Australia: To the extent this material is distributed in Australia it is communicated by Man Investments Australia Limited ABN 47 002 747 480 AFSL 
240581, which is regulated by the Australian Securities & Investments Commission (ASIC). This information has been prepared without taking into 
account anyone’s objectives, financial situation or needs.

Austria/Germany/Liechtenstein: To the extent this material is distributed in Austria, Germany and/or Liechtenstein it is communicated by  
Man (Europe) AG, which is authorised and regulated by the Liechtenstein Financial Market Authority (FMA). Man (Europe) AG is registered in  
the Principality of Liechtenstein no. FL-0002.420.371-2. Man (Europe) AG is an associated participant in the investor compensation scheme, which 
is operated by the Deposit Guarantee and Investor Compensation Foundation PCC (FL-0002.039.614-1) and corresponds with EU law. Further 
information is available on the Foundation’s website under www.eas-liechtenstein.li. This material is of a promotional nature.

European Economic Area: Unless indicated otherwise this material is communicated in the European Economic Area by Man Asset Management 
(Ireland) Limited (‘MAMIL’) which is registered in Ireland under company number 250493 and has its registered office at 70 Sir John Rogerson’s 
Quay, Grand Canal Dock, Dublin 2, Ireland. MAMIL is authorised and regulated by the Central Bank of Ireland under number C22513.

Hong Kong SAR: To the extent this material is distributed in Hong Kong SAR, this material is communicated by Man Investments (Hong Kong) 
Limited and has not been reviewed by the Securities and Futures Commission in Hong Kong. This material can only be communicated to 
intermediaries, and professional clients who are within one of the professional investors exemptions contained in the Securities and Futures 
Ordinance and must not be relied upon by any other person(s).

Japan: To the extent this material is distributed in Japan it is communicated by Man Group Japan Limited, Financial Instruments Business Operator, 
Director of Kanto Local Finance Bureau (Financial instruments firms) No. 624 for the purpose of providing information on investment strategies, 
investment services, etc. provided by Man Group, and is not a disclosure document based on laws and regulations. This material can only be 
communicated only to professional investors (i.e. specific investors or institutional investors as defined under Financial Instruments Exchange Law) 
who may have sufficient knowledge and experience of related risks.

Switzerland: To the extent the material is distributed in Switzerland the communicating entity is: To the extent the material is made available in 
Switzerland the communicating entity is:

– 	�For Clients (as such term is defined in the Swiss Financial Services Act): Man Investments (CH) AG, Huobstrasse 3, 8808 Pfäffikon SZ, Switzerland. 
Man Investment (CH) AG is regulated by the Swiss Financial Market Supervisory Authority (‘FINMA’); and

– 	�For Financial Service Providers (as defined in Art. 3 d. of FINSA, which are not Clients): Man Investments AG, Huobstrasse 3, 8808 Pfäffikon SZ, 
Switzerland, which is regulated by FINMA.

United Kingdom: Unless indicated otherwise this material is communicated in the United Kingdom by Man Solutions Limited (‘MSL’) which is an 
investment company as defined in section 833 of the Companies Act 2006. MSL is registered in England and Wales under number 3385362 and has 
its registered office at Riverbank House, 2 Swan Lane, London, EC4R 3AD, United Kingdom. MSL is authorised and regulated by the UK Financial 
Conduct Authority (the ‘FCA’) under number 185637.

United States: To the extent this material is distributed in the United States, it is communicated and distributed by Man Investments, Inc.  
(‘Man Investments’). Man Investments is registered as a broker-dealer with the SEC and is a member of the Financial Industry Regulatory Authority 
(‘FINRA’). Man Investments is also a member of the Securities Investor Protection Corporation (‘SIPC’). Man Investments is a wholly owned 
subsidiary of Man Group plc. The registration and memberships described above in no way imply a certain level of skill or expertise or that the SEC, 
FINRA or the SIPC have endorsed Man Investments. Man Investments, 452 Fifth Avenue, 27th fl., New York, NY 10018.

This material is proprietary information and may not be reproduced or otherwise disseminated in whole or in part without prior written consent.  
Any data services and information available from public sources used in the creation of this material are believed to be reliable. However accuracy is 
not warranted or guaranteed. © Man 2023.

MKT006463/ST/GL/W/22122028


