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CO, allowances and windfall profits in the power industry
Three common fallacies

The implementation of the European Union
Emission Trading Scheme (EU ETS, hereafter) puts
a price on CO, emissions and internalizes its social
cost. CO, emitters have to cover their emissions
with the necessary amount of allowances. As a
result, CO, emitting electricity generators
experience an increase in their variable costs. In a
competitive electricity market this cost increase is
pass-through into electricity offers and sales.
Hence the increase in generators' variable costs
leads to an increase in electricity prices.

By causing the increase in electricity prices, EU ETS
stimulates consumers to reduce their electricity
consumption. Of course, the net impact of the
price increase depends on the technology used by
the electricity generators. The electricity
generators using technologies with no or low CO,
emissions enjoy higher short-run profits while CO,
intensive technologies have lower short-run
profits. In other terms, technologies with no or low
CO, emissions become relatively more profitable.
All in all, by internalizing the CO, social costs, EU
ETS incentivizes generators to increase the capacity
of no or low CO,-emitting technologies and
electricity consumers to save energy and use it
efficiently. Thus, the increase in electricity price is
the intended effect to ensure the environmental
effectiveness while maintaining cost-efficiency of
the climate policy.

Nevertheless, the increase in electricity prices has
raised controversial debates on the legitimacy of
costs pass-through of freely allocated allowances
and whether — and to what extent — the supposed
passing through of these costs has led to additional
profits for power producers (the so-called "windfall
profits").  This  debate often reflects a
misunderstanding of the fundamental principles of
the functioning of electricity and CO, markets and
their interaction. Windfall profits are often
confused with short-run profits, long-run profits
and CO, scarcity rents. Moreover, several fallacies
contaminate the policy debates and may yield to

the implementation of inefficient “corrective”
policies.

Three common fallacies on CO, windfall profits
often appear in the debate:

— Fallacy 1: generators should not pass-
through CO, cost when allowances are
given for free;

— Fallacy 2: the pass-through of CO, cost
only implies windfall profits for energy
companies at the expense of electricity
consumers;

—  Fallacy 3: full pass-through of CO, cost is
an evidence of anti-competitive
behavior.

These fallacies call for a clarification of the
definition of windfall profits and their fundamental
reasons. This article presents the main results of a
comprehensive study of the interactions between
electricity and CO, markets — a research financed
by Endesa’.

Fallacy 1: generators should not pass-
through CO, cost when allowances are
given for free

Corollary:  electricity  prices  should
increase less when CO, allowances are
freely allocated and not auctioned

In a competitive market, electricity price is based
on the variable cost of the marginal generation
technology used at a given hour (see figure 1 for an
illustration). At low demand hours, electricity is
produced with generation capacity of “cheap”
variable cost technologies (e.g., nuclear, hydro)
and the electricity price is low. When demand

! Microeconomix (2009). Understanding CO, windfall profits
following the implementation of the EU ETS.
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increases, generation capacity of “cheap”
technologies is not sufficient to serve demand.
More expensive technologies are used and
electricity price increases accordingly to the
variable cost of marginal technology.

Thus, the more expensive technologies are used
only after the capacities of less expensive
technologies are fully utilized. The electricity price
depends on the technologies that are used to
produce the electricity at a given time. Therefore,
in order to establish the electricity price, it is useful
to rank technologies from the cheapest to the
most expensive. In the electricity jargon, the order
of technologies according to the cost of their
generation is known as merit order of generation
technologies.

The implementation of the EU ETS puts a price on
CO, emissions and changes the merit order (figure
1). The price of CO, allowances constitutes an
additional variable cost for electricity generators.
The cost is variable because the CO, emissions are
proportional to the quantity of the electricity
generated.

Figure 1. Merit order and electricity price increase
with CO, price
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The increase in the variable costs of CO, emitting
technology depends on each technology's emission
efficiency (i.e., on the quantity of ton of CO,
emitted to produce 1 MWh)Z. Some technologies
(such as nuclear, hydro or wind) do not emit CO,
when generating electricity and thus do not bear
additional costs. In figure 1, we observe that the

% The number of allowances needed to cover the CO, emission
depends on the technology: for instance, a typical coal-fired
power plant emits 0.9 ton of CO, per MWh while a gas-fired
plant emits around 0.5 ton of CO, per MWh.
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electricity price increase varies depending upon
the marginal technology required to cover the
demand. For instance, if the marginal technology
at night is nuclear, the electricity price at night
does not increase following the implementation of
the EU ETS. If the marginal technology for a
particular hour is coal, the electricity price will
increase more that when the marginal technology
is gas (i.e., Combined Cycle Gas Turbine).

CO, allowances can be initially allocated in
different manners. They can be auctioned and
therefore users have to pay for them. Or they can
be given for free without any cost for users. The
pass-through of CO, cost (i.e., to what extent
generators transfer to customers the CO,
allowance price) is independent of how CO,
allowances are allocated. Indeed, whether the
allowances are auctioned or given for free, they
have a value as they are tradable in the CO,
allowance market.

When a generator has to buy allowances to cover
its emission, the price of the allowance obviously
increases its variable production costs. When a
generator receives the allowances for free, which
is the current case in the EU ETS, the use of the
allowances to cover the own emission has the
opportunity cost of trading the allowances in the
market. Indeed the generator will decide to
generate electricity only if the electricity price is
higher than its variable cost plus the value it would
receive from selling its allowances to other
generators or allowances users. The pass-through
of the opportunity cost of freely allocated
allowances is desirable as it is necessary to ensure
the cost-efficiency of the EU ETS.

To conclude, the electricity price's increase
following the implementation of the EU ETS would
have been the same if the allowances had been
auctioned instead of being freely allocated.

Result 1: Competitive electricity generators pass-
through CO, cost independently of initial
allocation mechanism (free allowances or
auctioning). Thus, electricity price increases even
if generators receive CO, allowances for free.




Fallacy 2: The pass-through of CO, cost
only creates windfall profits for power
producers at the expense of electricity
consumers

The pass-through of the CO, costs and the increase
in electricity price lead to changes in generators’
profits. Extra-profits for generators, often called
"windfall profits", had raised controversial debates
about their legitimacy. Indeed, “windfall profits” of
CO,-emitting generators are seen as a clear proof
of environmental inefficiency at the expense of
electricity consumers. However, this view reflects a
misunderstanding of the fundamental principles of
the functioning of electricity and CO, markets and
about what exactly windfall profits are.

The term "windfall profit" generally relates to an
extra-profit due to an exogenous change. This
definition is however not fully satisfactory: indeed,
the implementation of any regulation leads to a
change in firms' profits. Regulatory economic
instruments such as tax or emission trading are
designed to affect firms' profits to give them the
incentives to adopt a socially desirable behavior.

Following Sjim (2007)3, we identified two main
kinds of change in generators' profits following the
implementation of the EU ETS that have been
called “windfall profits”: i) changes in profits
induced by changes in production costs, electricity
prices and sales volumes and ii) changes in profits
induced by the choice of the initial allocation
mechanism.

The first source of generators’ profits changes
comes from the impact of CO, price on generators'
variable costs and prices. As seen before, the
increase in variable costs depends on the emission
factor: it is nil for non-emitting technologies
(nuclear, hydro, wind) and positive for coal, gas
and oil plants. Thus, depending on the
technologies this impact can be positive or
negative and generates a signal to reach a less
carbon-intensive generation mix in the short and
long-term. The most emitting technologies suffer a
negative change in the profit (“windfall loss”) while
the less emitting benefit from an increase in profit
(“windfall profit”).

2 Sijm, J., (2007). Options to address EU ETS induced increases in
power prices and windfall profits, |EEE PES General Meeting
Conference, Tampa, June.
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This type of changes in profits is a desirable effect
induced by the EU ETS because it gives incentives
to reach a less carbon-intensive generation mix in
the long-term. Following the implementation of
the EU ETS, the power system runs out of
equilibrium. Short-run profits are no longer equal
to fixed costs, and long-run profits can be either
positive or negative depending upon the
technology. This gives a signal to change the
generation mix. In particular, EU ETS provides
incentives to increase the share of non-emitting
technologies and to decrease that of emitting
technologies. In the long-run, assuming that the
generation mix can be freely adjusted, the system
finds a new equilibrium ensuring that short-run
profits exactly cover fixed costs for each
technology and that long-run profits equal to zero
(i.e., windfall profits or losses disappear). It is
important to stress that the choice of the initial
allocation mechanism (perfect free allocation vs.
auctioning) has no impact on the new electricity
market price and on the new optimal generation
mix.

The second source of generators’ profits changes
comes from the impact of the initial allocation of
CO, allowances (free allocation or auctioning). The
constraint on CO, emission induced by the EU ETS
creates a scarcity, and this scarcity gives birth to a
rent. The choice of the initial allocation mechanism
determines the distribution of the CO, scarcity rent
created while it does not modify the prices and the
incentives. With auctioning, the CO, scarcity rent is
allocated to the state (or taxpayers); generators’
income and profit are not directly affected by CO,
scarcity rent. When allowances are freely allocated
to emitters, the CO, scarcity rent is transferred
from the state (or taxpayers) to the emitters with
the corresponding increase in generators’ income
and profits.

To conclude, while the choice of the initial
allocation method affects the distribution of the
CO, scarcity rent between emitting generators and
the state, it does not affect the incentives/prices of
the generators or consumers neither the impact on
consumer surplus. This implies that “windfall
profits” of emitting technologies firstly do not
mean environmental inefficiency and, secondly,
they are not at expense of electricity consumers.
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Result 2a: Free allocation of allowances does not
induce a transfer from consumers to emitters, but
from the state (i.e., taxpayers) to emitters.

Result 2b: “Windfall profits” due to free allocation
of allowances are not contradicting the efficiency
of the EU ETS.

Fallacy 3: Full pass-through of CO, cost is
an evidence of anti-competitive behavior

The magnitude of the cost pass through is affected
by the degree of competition®. Economic theory
demonstrates that cost pass through is equal to
100% under perfect competition. This result is
however only valid under the assumption of an
elastic demand.

Since electricity demand tends to be inelastic and
electricity markets are imperfectly competitive, the
magnitude of the pass-through and its relationship
with the degree of competition remain unclear’.
Some authors theoretically conclude that the pass-
through rate is lower than 100 % under imperfect
competition®? Others conclude that the pass-
through rate could be higher than 100 % under
imperfect competition’. Chernyavs'ka and Gulli
(2007) explain that "the increase in price can be, in
fact, either lower or higher than the marginal CO,
costs depending on several factors: (1) the degree

* Sijm, J., S. Bakker, Y. Chen, H. Harmsen & W. Lise (2005). CO,
price dynamics: The implications of EU emissions trading for the
price of electricity, ECN-C-05-081, September; Sijm, J., Y. Chen,
M. ten Donkelaar, S. Hers & M. Scheepers (2006). CO, Price
Dynamics. A Follow-up Analysis of the Implications of EU
Emissions Trading for the Price of Electricity, ECN-C--06-015,
Petten; Chen, Y., J. Sijm, B. Hobbs & W. Lise (2008). Implications
of CO, emissions trading for short-run electricity market
outcomes in northwest Europe, Journal of Regulatory
Economics, Volume 34, Number 3, December.

® Chernyav'ska, L. & F. Gulli (2007). Interaction of carbon and
electricity prices under imperfect competition, MPRA Paper No.
5866.

® For instance: Sijm, J., S. Bakker, Y. Chen, H. Harmsen & W. Lise
(2005). CO, price dynamics: The implications of EU emissions
trading for the price of electricity, ECN-C-05-081, September;
Walls, A. & F. Rijker (2003). How will a co, price affect the
playing field in the Northwest European Power Sector? ECN
Report, September.

7 For instance: Lise, W. (2005). The European Electricity Market
— What are the effect of Market Power on Prices and the
Environment. Paper presented at EcoMod2005 International
Conference, ECN-RX-05-190, June 29 — July 2; Reinaud, J. (2003).
Emissions Trading and its Possible Impacts on Investment
Decisions in the Power Sector. IEA Information Paper; Newbery,
D. (2005). Emission Trading and the Impact on Electricity Prices.
Mimeo. December.
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of market concentration, (2) the plant mix operated
by either the dominant firm or the competitive
fringe, (3) the price of the CO, allowance; (4) the
available capacity in the market".

Thus, there is no general result on the CO, cost
pass-through effect under imperfect competition.
It can be lower or higher than 100 % and it is not
clear whether improving competition would help
limiting the pass-through rate. The full pass-
through of CO, price is not an evidence of anti-
competitive behavior.

Result 3: Full pass-through of CO, price on the
electricity offers and sales is the optimal
equilibrium under perfect competition. The full
pass-through of CO, price is not an evidence of
anti-competitive behavior. Imperfect competition
can result either in a lower than 1 pass-through or
in a higher than 1 pass-through.

In conclusion, the implementation of the EU ETS
creates redistributive effects sometime called as
“windfall profits”. The government may wish to
limit the intensity of these redistributive effects,
either in pursuing an objective of fairness or in
anticipating and reacting to interest groups that
may obstruct the pricing of carbon. Policy options
to deal with redistributive effects (e.g., auctioning,
regulating, taxation, etc.) should not compromise
the cost efficiency of the climate policy and should
not distort price signals. In this article we
demonstrated false common fallacies and
contributed to the discussion about policy options
to efficiently deal with the so-called CO, windfall
profits.
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