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SOCIETY OF ACTUARIES
Antitrust Compliance Guidelines

Active participation in the Society of Actuaries is an important aspect of membership.  While the positive contributions of professional societies and associations are 
well-recognized and encouraged, association activities are vulnerable to close antitrust scrutiny.  By their very nature, associations bring together industry competitors 
and other market participants.  

The United States antitrust laws aim to protect consumers by preserving the free economy and prohibiting anti-competitive business practices; they promote 
competition.  There are both state and federal antitrust laws, although state antitrust laws closely follow federal law.  The Sherman Act is the primary U.S. antitrust law 
pertaining to association activities.   The Sherman Act prohibits every contract, combination or conspiracy that places an unreasonable restraint on trade.  There are, 
however, some activities that are illegal under all circumstances, such as price fixing, market allocation and collusive bidding.  

There is no safe harbor under the antitrust law for professional association activities.  Therefore, association meeting participants should refrain from discussing any 
activity that could potentially be construed as having an anti-competitive effect. Discussions relating to product or service pricing, market allocations, membership 
restrictions, product standardization or other conditions on trade could arguably be perceived as a restraint on trade and may expose the SOA and its members to 
antitrust enforcement procedures.

While participating in all SOA in person meetings, webinars, teleconferences or side discussions, you should avoid discussing competitively sensitive information with 
competitors and follow these guidelines:

• Do not discuss prices for services or products or anything else that might affect prices
• Do not discuss what you or other entities plan to do in a particular geographic or product market or with particular customers.
• Do not speak on behalf of the SOA or any of its committees unless specifically authorized to do so.
• Do leave a meeting where any anticompetitive pricing or market allocation discussion occurs.
• Do alert SOA staff and/or legal counsel to any concerning discussions
• Do consult with legal counsel before raising any matter or making a statement that may involve competitively sensitive information.

Adherence to these guidelines involves not only avoidance of antitrust violations, but avoidance of behavior which might be so construed.  These guidelines only 
provide an overview of prohibited activities.  SOA legal counsel reviews meeting agenda and materials as deemed appropriate and any discussion that departs from the 
formal agenda should be scrutinized carefully.  Antitrust compliance is everyone’s responsibility; however, please seek legal counsel if you have any questions or 
concerns.
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Presentation Disclaimer

Presentations are intended for educational purposes only and do not replace 
independent professional judgment. Statements of fact and opinions expressed are 
those of the participants individually and, unless expressly stated to the contrary, 
are not the opinion or position of the Society of Actuaries, its cosponsors or its 
committees. The Society of Actuaries does not endorse or approve, and assumes no 
responsibility for, the content, accuracy or completeness of the information 
presented. Attendees should note that the sessions are audio-recorded and may be 
published in various media, including print, audio and video formats without further 
notice.
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Reaching Limits of a Finite World

Question:

Is it possible to build a model that gives misleading 
results and not realize that you have made a mistake?
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This is the model that is misleading
•Model 

appropriate 
away from 
energy limits
•When close, it 

needs another 
dimension 
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From: https://commons.wikimedia.org/wiki/File%3ASupply-demand-right-shift-demand.svg
By SilverStar at English Wikipedia [CC BY 2.5 (http://creativecommons.org/licenses/by/2.5)], via Wikimedia Commons

https://commons.wikimedia.org/wiki/File:Supply-demand-right-shift-demand.svg


The price of energy services has, in fact, been falling. 
(Energy services include efficiency gains.)
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High correlation of world real GDP with energy 
consumption, because energy used to make goods
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Economy is a self-organized system operated 
by energy
•Customers decide what to buy based on prices, 

features of goods, and their wages
•Businesses decide what to make based on materials 

available, prices, customer needs, and laws
•Governments adjust laws, including tax laws 
•Physics is behind the way the system works
• Physics helps determine prices, wages, and profits
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Near limits, we reach a situation where no oil price 
works: Too high for buyers; too low for sellers
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Problem is that world economic growth is 
controlled by the growth rate of energy 
•The growth rate of energy affects
•Wages of workers
• Number and types of jobs available
• Quantity of goods and services produced -

•Besides real energy, there is a helper for energy:
• Debt = Promises of stuff made with future energy
• Growing debt assists economic growth
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What goes wrong near limits
•Too little growth in energy consumption
•Too little GDP growth
•Energy prices fall too low; exporters may collapse
• Investments of many kinds become unprofitable
• Interest rates tend to fall
• Bonds tend to default

•Peak oil story misses interconnections of economy
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Let’s look at some pieces of the story in more 
detail
1. How GDP growth occurs
2. How interest rates and asset prices fit with GDP 

growth
3. How the networked economy works
4. Why limits seem to be near
5. The economy as a dissipative structure
6. What peak oil and EROEI research got wrong
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How GDP Growth Occurs



Without supplemental energy, human 
capabilities would be at level of chimpanzees
•Humans learned to burn biomass over one million 

years ago
•Possible to cook food
• Less time chewing; more time making tools
• Enabled larger brain; smaller jaws and gut

•Use of extra energy allowed more dense human 
population

14



Supplemental energy has allowed greater 
range and higher population density 
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How energy consumption growth works
•Without supplemental energy, the only energy 

humans have is their own limited energy

•Supplemental energy allows humans to have tools to 
leverage their human labor
• The more leveraging, the more goods and services that 

can be produced
• Tool examples: Trucks, roads, machines, factories
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Energy consumption doesn’t grow by itself. 
It needs these four enablers:
1. Growing debt (or sale of shares of stock) 

• Making tools has a future benefit 
• Need to pay workers making these tools, before the benefit is available
• Debt pulls the economy forward; workers can afford to buy goods 

2. Growing technology
• Technology enables the use of energy products

3. Growing businesses and governments
• Allows increasingly complex tools like factories, schools, pension plans, police force

4. Falling price of energy services 
• Adding energy services becomes increasingly affordable 
• Benefit of efficiency gains needs to exceed higher energy cost because of diminishing returns
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Let’s look more at “growing debt”
• Lower interest rates clearly enable more debt
•Monthly payment for 30-year mortgage of $300,000
• At 3% - $1,268
• At 4% - $1,432
• At 6% - $1,799
• At 10% - $2,633 
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Ten-year interest rates have been falling since 
1981, helping the economy to grow
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Raising short-term interest rates reliably 
induces recession

20



Rapid growth in energy consumption helped 
interest rates rise in 1940 to 1981 period 
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Slower growth in energy consumption after 
1981 -- needed falling interest rates to offset 
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Since 1981, US GDP growth has fallen despite 
decline in ten-year interest rates 
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Peak individual year GDP growth rate (with inflation) was 1978.



Oil prices affected by level of debt and by 
interest rates
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US Debt
Bubble 
Pops

See G. Tverberg, Oil Supply Limits and the Continuing Financial Crisis, Energy, Jan. 2012 



How does added debt raise GDP? Partly by 
increasing wages. (Asset bubble may occur.) 
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Housing
Bubble

Reagan encouraged 
debt-based investment



Source of inflation? Seems to come from debt that 
gets back to citizens as higher after-tax income
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We can’t expect much inflation with 2015-2017 Disposable Personal Income growth!



How Interest Rates and Asset Prices Fit 
with GDP Growth



Longer term interest rates follow GDP growth (incl. 
inflation). Reason: GDP growth needed to pay interest 
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Asset prices can be expected to rise as interest rates 
fall - More demand for homes; shares of stock; land
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These are ten-year interest rates; asset prices will tend to move the opposite direction. 



Need to be careful in looking at past asset 
growth patterns
•Pre-1981 patterns will show artificially low asset 

price growth, because of increasing interest rates

•Post-1981 patterns will show artificially high asset 
price growth, because of decreasing interest rates
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Actuaries would like higher interest rates
•Difficult to see how this is possible
•Trend in GDP growth is downward
• Slower GDP growth is driven by slower energy 

consumption growth
• Slower growth in energy consumption indirectly implies 

falling interest rates or defaults on bonds
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Higher interest rates possible only if the world 
economy is growing very rapidly
•All segments of 

economy must 
share world’s 
output of goods 
and services

32

Gail Tverberg-OurFiniteWorld.com



Very low interest rates make for instability in 
asset prices
• Low cost of borrowing encourages asset price 

bubbles
•Bubbles can break with either:
• Small increase in interest rates
• Increase in oil prices (as in 2008)

•We are now encountering both a short-term interest 
rate rise and an oil price increase
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Historically, rising asset prices have partly 
offset falling interest rates for pensions 
• If both interest rates and oil prices rise, danger is 

that fall in asset prices may be severe

•Rise in interest rates unlikely to offset impact of 
asset price decline
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Currency relativities and derivatives may also 
be affected by instability
•Oil prices are positively correlated with many other 

commodity prices
•Some countries are favorably affected by higher 

commodity prices; some are hurt by them
•Rapid adjustments put derivatives at risk
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How the Networked Economy Works



Energy consumption is key to making goods 
and services
• Picking a stone up off the ground requires energy
• Usually human energy, but a fork lift can also be used

• Any process requiring heat requires energy
• Transportation requires energy
• Education requires energy
• Teachers and students must be freed from working in fields
• Tools to make farming more efficient require energy
• Differing wages of graduates reflect energy differences
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Rising total energy consumption per capita 
seems to be key to a growing economy
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The economy grew especially well in 1950-
1970 period; did very badly in the 1930s
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Collapses of early civilizations seem to occur when 
per capita energy consumption hits a limit 
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Timeline of typical collapse, based on Turchin and Nefedov’s “Secular Cycles.”
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Technology looks like a savior, but it isn’t
•Growing use of technology leads to wage disparity  
• Some people receive special training; others don’t
• Competition with low wage areas of world
• Some jobs eliminated completely
• Low wages of non-elite lead to falling demand for goods

• Analysis of prior collapses shows growing wage disparity 
part of problem
• Joseph Tainter – Collapse of Complex Societies
• Diminishing returns to added complexity 
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Why Limits Seem to Be Near



Today’s wage disparity problems rival those of 
the 1930s
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https://en.wikipedia.org/wiki/Income_inequality_in_the_United_States
Farcaster at English Wikipedia [CC BY-SA 3.0 (https://creativecommons.org/licenses/by-sa/3.0)], via Wikimedia Commons



Since 2001, China has been pulling world 
economy along with its coal-based economy
•China’s coal 

production 
is now 
falling
•No 

adequate 
substitutes
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Wind and solar have been adding very little to 
world energy supply
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Wind and
Solar are
part of 
“Other 
Renew.” 



World energy per capita has been close to flat 
because of decreasing coal consumption
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Problems of 1930s were related to flat per capita energy consumption.



The Economy Is a Dissipative Structure



Physics story has been rapidly changing
•Old Story
• Most systems are ”energetically closed”
• Earth is heading for a “heat death”

•New Story
• We are getting energy from the sun, fossil fuels, and other 

sources
• Most systems are “open systems”

• Tend to form “Dissipative Structures” that make use of available energy
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Examples of dissipative structures
•Plants and animals
•Hurricanes
•Stars, including our sun 
•Ecosystems
•Economies
•Governments
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Key characteristics of dissipative structures
• They require energy to maintain their existence
• Cannot voluntarily cut back this energy requirement

• They are not permanent
• New similar structures tend to be formed to replace old ones
• New ones tend to be better adapted to changing world

• Taken together, they tend to maximize energy dissipation
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One way of imagining the economy is like a 
child’s toy, built up from parts
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Toy from Leonardo Sticks
Source: Amazon https://images-na.ssl-images-amazon.com/images/I/61RSU6oYBGL.jpg



Economy gradually changes and grows
•New consumers added; others die
•New businesses added; others close
• Add new products
• Prices need to be low to attract customers

•New governments are formed; others are replaced
• New laws added; some are replaced

•Changes to adapt to ever-changing conditions 
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Non-food energy is essential to the economy

•Has been essential since hunter-gatherer days
•Many uses of energy are invisible
• Energy allows organizations, such as businesses, to form
• Energy allows education
• Energy can be stored as information, on a computer or as 

DNA
• Energy used by self-organized system forms market prices
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The economy cannot “Go Backwards”
•Once the economy no longer needs something, ability to 

make it disappears
• Economy (represented by dome) is hollow

• Example: Added cars; got rid of horse and buggy
• No longer have enough horses
• No place to “park” horses during the day in city
• No longer food for all of these horses
• Manure would be a problem in the city
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If growth in per capita energy consumption is 
not high enough
•Discord tends to occur
• Increased technology is used as a workaround
•Works for a while
• Then, wages of non-elite workers get squeezed
• Low wages tend to bring energy prices below the cost of 

production

•Can’t collect enough taxes - governments fail  
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Promises are a key part of the economy
•Necessary for economies of scale
• Hunter-gatherer days: ”You hunt, I will gather, and later we 

will share what we obtain.”

• Today:
• Issuance of shares of stock

• Debt

• Money (a form of debt)

• Governmental promises, including pensions 

• Asset prices – represent promise of future “value” to buyer
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These promises are really energy promises

•Promises are indirectly promises for goods and 
services
•Need a growing supply of cheap energy to fund 

these promises
• High-priced energy is not a substitute
• System cannot afford high prices
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What Peak Oil – EROEI Research Got 
Wrong



What did Peak Oil Researchers Get Wrong?
Research Findings
• Problem is oil
• Running out is issue
•High prices will occur
•Wind, solar are good 

substitutes
• Easy to reduce usage

Real Situation
• Problem is total energy
• Energy per capita needs to 

rise
• Prices will fall too low
•Wind and solar have little 

value
• Collapse occurs if use less
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Energy researchers heard economists say, 
“Prices will rise if the supply is inadequate” 

•Some concluded that prices would rise enough to 
allow extraction of nearly all fossil fuel resources
• Especially if technology continues to improve

•Assumption of ever-rising prices results in a huge 
amount of fossil fuels being available
• Corollary: World’s only problem is climate change
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Energy Returned to Energy Invested (EROEI) researchers 
tried to counter the “all fossil fuels can be used” view
• EROEI analysis does indeed show that some fossil fuels will be left 

in the ground

• But EROEI is not a very complete model
• More like a two dimensional model, in a multi-dimensional world
• Misses the effect of how a networked economy works
• Does not look at the total quantity of energy supplies, and their growth

• EROEI gives a misleading view of the benefit of wind and solar
• Difficult to change, once everyone believes the result
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Concluding Observations
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Concluding observations
•Financial regulators would like to think that they

determine how the economy works.
• In fact, the operation of economy is largely determined by 

the laws of physics.

• It is doubtful that interest rates can rise for long, 
without considerably higher GDP growth



Concluding observations (continued)
•Asset prices are likely to be unstable because they 

reflect very low interest rates.
• If interest rates rise, even for a short time, they will likely 

pop asset bubbles.

•Energy growth seems to be close to stalled.
• This puts a lid on GDP growth and interest rates.
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Concluding remarks (Continued)
• If economy begins shrinking, actuaries may be in the 

“hot seat.”
•Why were prior investment yield estimates so high?
• Shouldn’t someone have noticed the connection between 

energy growth, GDP growth, and interest rates?
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•Gail Tverberg, FCAS, MAAA
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•E-mail: GailTverberg@Comcast.net
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