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Total surplus is the central concept of economic welfare in micro-
economic analysis
• Economic welfare is absolutely 

central to much of economic 
analysis.

• The standard concept of welfare is 
the total surplus or the sum of 
producers’ surplus and 
consumers’ surplus.

• Decision-makers should take action 
which maximise welfare and/or 
minimize deadweight loss.

A search for “monopoly pricing” in Google yields the following:
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Total surplus is the central concept of economic welfare in 
microeconomic analysis
• This concept of welfare can be 

found on the first few pages of 
countless textbooks on regulation, 
industrial organization, and 
competition policy.

• The same ideas are routinely found 
in public policy documents, such as 
this extract from the Productivity 
Commission’s report on Airport 
Regulation.

• Economists take this concept of 
welfare very seriously…

Productivity Commission, Review of Airport Regulation
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This concept of welfare has clear and direct implications for policy…

• So we must follow the implications:
• If the demand or supply curve is 

inelastic, a change in the price will 
have no impact on economic 
welfare.

• If perfect price discrimination is 
possible, there is no harm to 
welfare.

• We occasionally see policy-makers 
and decision-makers making 
arguments of exactly this kind.

Wikipedia: “Exercising first degree (or perfect or 
primary) price discrimination requires the monopoly 
seller of a good or service to know the … reservation 
price that every consumer is willing to pay. … So the 
profit is equal to the sum of consumer surplus 
and producer surplus … there is no deadweight loss.”

Airport operators have a strong incentive to discriminate in 
pricing in order to increase their profits. Evidence suggests that 
they have scope to do this .. such pricing is likely to reduce any
efficiency losses arising …
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But these implications are usually rejected by decision-makers…

• But, more commonly, the prescriptions of 
this foundation are rejected or ignored by 
decision-makers.

• Regulators do not behave as though 
price rises of inelastic services are “of no 
policy relevance”.

• Competition authorities do not allow 
mergers of firms to allow them to better 
price discriminate.

• Courts do not apply a total welfare 
standard.

“No court has ever applied a total welfare test. 
No judge has ever concluded that a merger or 
other challenged practice that is likely to raise 
prices to consumers should be allowed 
because it would increase total welfare.”

Why this dramatic mis-match between the prescriptions of standard economic theory and the 
decisions of regulators and competition authorities? Is something wrong with the theory?
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The static model ignores the need to undertake necessary sunk 
investments

• What is missing from the standard 
approach to economic welfare?

• Some economists point to 
distributional concerns; Others 
raise concerns about fairness –

• In our view, the key problem is that 
the classic approach is static and 
ignores the need for ex ante sunk 
investments to get the most out of 
the transaction.

• For example:
– A consumer investing in 

electrical appliances
– A software company investing in 

developing an app
– A coal mine investing in 

expanding its mine.
– A household relocating her 

family to a small town.

A key problem is that the standard welfare concepts are typically applied in a static framework. In practice, 
almost all on-going economic transactions require ex ante sunk specific investments. In this context, achieving 
overall welfare-maximising outcomes requires attention not just to efficient transactions (exhausting gains 
from trade) ex post, but also retaining incentives to make necessary sunk investments ex ante.
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Is the solution simply a matter of looking at long-run supply and 
demand curves?
• The need to take into account 

dynamic efficiency is recognised, 
but how?

• Can we apply the same welfare 
models but with long-run supply 
and demand curves?

• Answer: No. This doesn’t fully 
capture the issues.

Mike Walker: Chief Economic Advisor, UK Competition and 
Markets Authority:
“A debate has grown up recently around whether the consumer 
welfare standard should be changed. An odd aspect of this 
debate has been the claim that the consumer welfare standard is 
all about price effects, static efficiency, and that it omits dynamic 
effects. This is just not true. We are aware of no economist who 
thinks that consumer welfare only consists of static efficiency or 
who thinks the competition policy should only be concerned with 
static efficiency”

In order to correctly model welfare in economic exchange we 
need a model which explicitly recognises the two stages – an ex 
ante investment stage and an ex post exchange stage.

It is easy to find economic papers 
that make use of the concept of 
long-run supply and demand
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A single-buyer, single-seller model of investment and exchange

• Let’s consider a simple two-stage model with a 
single buyer and a single seller who are 
producing and exchanging a unit of a good.

• In the first stage both the buyer and the seller 
must choose the level of a sunk investment.

• When the buyer invests an amount with a cost 
𝑘𝑘 the value to the buyer if trade occurs is 𝑣𝑣 𝑘𝑘 . 
When the seller invests an amount with a cost 𝑙𝑙
the cost of production if trade occurs is 𝑐𝑐 𝑙𝑙 .

• There is a price mechanism which determines a 
price 𝑝𝑝(𝑘𝑘, 𝑙𝑙) which may depend on the 
investment of the buyer and seller.

• In the second stage, trade occurs if there is 
positive surplus for both the buyer and seller.

• In the first stage the buyer and seller choose 
their level of investment to maximise their own 
surplus, given the expectation about trade in 
the second stage.

Stage 1: Buyer 
chooses 
investment 𝑘𝑘, 
which affects 
value 𝑣𝑣 𝑘𝑘 .
Seller chooses 
investment 𝑙𝑙, 
which affects cost 
𝑐𝑐(𝑙𝑙)

Stage 2: 
Trade occurs 
iff 𝑣𝑣(𝑘𝑘) ≥ 𝑝𝑝
and 𝑝𝑝 ≥ 𝑐𝑐 𝑙𝑙 .

Stage 0: Price 
mechanism 
𝑝𝑝(𝑘𝑘, 𝑙𝑙) is 
announced.

Payoffs:
Buyer: 𝑣𝑣 𝑘𝑘 − 𝑝𝑝 − 𝑘𝑘 if trade occurs and −𝑘𝑘 otherwise. 
Seller: 𝑝𝑝 − 𝑐𝑐 𝑙𝑙 − 𝑙𝑙 if trade occurs and −𝑙𝑙 otherwise.

Does this two-stage model yield different policy 
prescriptions than the normal static one-stage model?
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A single-buyer, single-seller model of investment and exchange

• This simple model of investment and 
exchange captures useful insights:

• Pricing mechanisms which are consistent 
with fully-efficient trade ex post may not 
maximise welfare overall.
– For example the pricing scheme 𝑝𝑝 𝑘𝑘, 𝑙𝑙 =

𝑣𝑣(𝑘𝑘) extracts all of the consumers’ surplus 
from the buyer. The pricing scheme 
𝑝𝑝 𝑘𝑘, 𝑙𝑙 = 𝑐𝑐(𝑙𝑙) extracts all the producers’ 
surplus from the seller.

• A pricing mechanism which achieves the 
overall efficient outcome (including efficient 
ex ante investment) must leave some 
quasi-rents on the table for the buyer and 
the seller.
– The range of prices that is consistent with 

efficiency ex ante is smaller (narrower) than 
the range of prices consistent with static 
efficiency ex post.

Stage 1: Buyer 
chooses 
investment 𝑘𝑘, 
which affects 
value 𝑣𝑣 𝑘𝑘 .
Seller chooses 
investment 𝑙𝑙, 
which affects cost 
𝑐𝑐(𝑙𝑙)

Stage 2: 
Trade occurs 
iff 𝑣𝑣(𝑘𝑘) ≥ 𝑝𝑝
and 𝑝𝑝 ≥ 𝑐𝑐 𝑙𝑙 .

Stage 0: Price 
mechanism 
𝑝𝑝(𝑘𝑘, 𝑙𝑙) is 
announced.

Payoffs:
Buyer: 𝑣𝑣 𝑘𝑘 − 𝑝𝑝 − 𝑘𝑘 if trade occurs and −𝑘𝑘 otherwise. 
Seller: 𝑝𝑝 − 𝑐𝑐 𝑙𝑙 − 𝑙𝑙 if trade occurs and −𝑙𝑙 otherwise.

Static (stage 2) efficiency can, of course, be 
incompatible with efficient (stage 1) investment
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A multi-buyer, multi-seller model of investment and exchange

• We can generalise this model to a situation 
with many buyers and sellers.
– The value/impact of the ex ante investment 

is assumed to be independent of the trading 
partner.

• Once the investment has been sunk (i.e., 
after stage 1) we can construct ex post 
(stage 2) supply and demand curves.

• As before there are important implications:
• The ex post supply and demand curves 

have a vertical segment at the efficient 
volume, so there is a range of ex post 
prices which are consistent with efficiency.

• The range of ex post prices which are 
consistent with an overall efficient outcome 
is narrower and must leave quasi-rents on 
the table.

Ordering of value 𝑣𝑣𝑖𝑖(𝑘𝑘𝑖𝑖)
of buyers who have made 
ex ante investment

Ordering of cost 𝑐𝑐𝑖𝑖(𝑙𝑙𝑖𝑖) of 
sellers who have made 
ex ante investment

Range of prices 
consistent with ex 
post efficient trade

Range of prices 
consistent with ex 
ante efficient 
investment

P

Q

In a world in which ex ante sunk investments is ubiquitous, 
expectations about future trading prices (and future quasi 
rents) is fundamental for achieving overall efficiency.
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Implications for competition policy

• There are also important 
implications for competition 
policy.

• A firm with market power has the 
power to change the terms and 
conditions of trade ex post
– This is known as “hold-up”

• The trading partners, fearing the 
loss of the quasi-rents necessary to 
justify ex ante investment, choose 
not to invest.

• The economic harm from monopoly 
is the chilling effect on investment.

Ordering of value 𝑣𝑣𝑖𝑖(𝑘𝑘𝑖𝑖)
of buyers who have made 
ex ante investment

Ordering of cost 𝑐𝑐𝑖𝑖(𝑙𝑙𝑖𝑖) of 
sellers who have made 
ex ante investment

Range of prices 
consistent with ex 
post efficient trade

P

Q

A monopolist has the power 
to change the terms and 
conditions of trade ex post, 
potentially extracting some 
or all of the quasi-rents. 
This threat of hold-up 
reduces the incentive to 
invest ex ante.
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Implications for competition policy

• Why do competition authorities block 
anti-competitive mergers or prosecute 
cartels?

• Mergers allow the merging firms to 
expropriate the quasi-rents from 
trading partners (upstream or 
downstream).

• This has implications for the selection 
of which mergers we would oppose, 
and what remedies will be accepted.

• There are implications for other issues, 
such as the treatment of price 
discrimination, or control of behaviour 
of digital platforms.

• There are also implications for monopoly 
price regulation, such as:
– The choice of firms to be subject to monopoly 

price regulation.
– What to focus on when setting prices.
– Whether or not to encourage price 

discrimination.
– The desirability of promoting price stability.
– The understanding of the role of the building 

block model.
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Implications for competition policy

• Is the economic harm from 
market power the reduction in 
total surplus known as 
deadweight loss?

• This approach neglects the need 
for trading partners to make 
complementary sunk 
investments.

• In our view, the primary 
economic harm from monopoly 
is the threat to investment 
upstream or downstream arising 
from the threat of hold-up.
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Conclusions

• The concept of economic welfare is absolutely 
fundamental to large areas of economic theory 
and policy-making.

• The standard concept of total surplus (sum of 
producers’ surplus and consumers’ surplus) 
yields prescriptions which – despite decades of 
advocacy by mainstream economists – have 
only patchy impact on public policy decisions.

• In our view, this is due to the fact that the 
standard, textbook ideas of consumers’ surplus 
and producers’ surplus are static.

• In practice, buyers and sellers must make 
substantial sunk investments. Those 
investments are subject to the threat of hold-up. 
In this context the expectation about future 
prices, and mechanisms to protect those prices 
are important.

• Extending the welfare model to include a prior 
stage with sunk investment significantly 
changes the prescriptions of the model – to a 
focus on the need to provide an assurance 
about future prices.

• This model yields policy prescriptions which are 
much more consistent with the observed 
actions of decision-makers and competition 
authorities.

• In our view the primary harm from monopoly 
pricing is not the deadweight loss – rather the 
harm from market power is the chilling effect on 
ex ante investment.

• There are implications for the textbook 
treatment of market-power and monopoly 
pricing.
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Further reading

• Biggar, Darryl, 2009, “Is protecting sunk 
investments by consumers a key rationale 
for natural monopoly regulation?”, Review 
of Network Economics

• Biggar Darryl, 2012, “Why Regulate 
Airports: A Re-examination of the Rationale 
for Airport Regulation”, Journal of 
Transport Economics and Policy

• Biggar, Darryl and Heimler, Alberto, 2020, 
“Is protecting sunk investments an 
economic rationale for antitrust law?”, 
Journal of Antitrust Enforcement

• Biggar, Darryl and Heimler, Alberto, 2021, 
“Digital Platforms and the Transactions 
Cost Approach to Competition Law”, 
Industrial and Corporate Change
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