The price system and the microeconomy

(A Level)

A-Level Economics

This topic studies consumers, costs and firms in more detail. Start by comparing
choices inside a budget, not by assuming that buying more always gives more satis-
faction.

Utility and consumer choice

utility means satisfaction. The numbers below are illustrative utility units for
one person. They are a model, not objective measurements that can be compared
across people.
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Consumers choose within limited incomes and available options. Preferences, prices
and income all matter.

B Calculate total and marginal utility

total utility is satisfaction from the whole quantity consumed. marginal
utility is the change in satisfaction from an extra unit. With other influences
unchanged, diminishing marginal utility means each extra unit gives

less additional satisfaction.

Quantity TU MU of extra unit

0 0 -
1 12 12
2 22 10
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Quantity TU MU of extra unit

3 30 8
4 36 6
) 40 4
6 40 0
7 38 =2

Worked example. MU is a change, not TU divided by quantity. For one-unit
steps:

ATU
MU = ——.
AQ
TU, —TU. 36 — 30
MU, = — S = = 6 utility units/unit.
4—-3 1
TUs —TUs; 40 —40
MUs = = = 0.
‘ 65 1
TU; = TU 38 — 40
MU, = —~ 6 — = —2 utility units/unit.

7—6 1
TU rises while MU is positive, stays unchanged for the zero-MU sixth unit, and falls

for the negative-MU seventh unit. Diminishing MU does not itself imply that TU
always rises. Here T'U reaches 40 at both 5 and 6 units.
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total utility
(utility units)
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(utility units/unit)

N ©
!

\

0 1 2 3 4 5 6 7
quantity consumed (units)

Read the two series together: positive MU adds to TU, zero MU adds nothing, and
negative MU reduces TU. Points are joined to show the pattern in these discrete data.
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B Compare all feasible bundles

Income is £8; A costs £2/unit and B £1/unit. Only whole units can be bought, with
at most 4A and 8B available. Assume the utilities of A and B add without interaction.
A’s MU for units 1-4 is 12, 8, 4, 0. B’s MU for units 1-8 is 7, 6, 5, 4, 3, 2, 1, 0. Add
successive MU values to calculate each good’s TU.

For example, 2A gives 12+ 8 = 20 utility and 4B gives 7+ 6 + 544 = 22. The budget
and combined-utility relationships are:

I =PsQa+ PpQp.
I = PyQ4+ PpQp = £2/unit X 2 units + £1/unit x 4 units = £8.
TU =TUx(Qa) + TUg(QB).
TU(2,4) = TUA(2) + TUp(4) = 20 + 22 = 42.

Since all additional utility in the available ranges is non-negative, a best bundle can
be found among the whole-unit bundles that spend the full budget:

A units B units Spending Combined TU

0 8 £8 28
1 6 £8 39
2 4 £8 42
3 2 £8 37
4 0 £8 24

The best listed bundle is 2A and 4B. A high first-unit MU alone does not identify the
best complete budget allocation.

B The equi-marginal principle and its conditions

The equi-marginal principle compares extra utility per pound spent.
For a usual interior optimum with divisible goods and a binding budget, the ratios are
equal:

MU,y MUy
Py Py’

At the chosen 2A /4B bundle, the last A unit gives 8 utility and the last B unit gives
4:

MU, 8 utility units/unit
Py £2 /unit

= 4 utility units/4£.
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MUp 4 utility units/unit
Ps £1/unit

= 4 utility units/£.

Compare MU per pound, not MU alone. If a small transfer of spending can buy more
extra utility from A than it gives up from B, reallocating can improve satisfaction. At
a corner or with indivisible goods, exact equality may not be possible. Check feasible
bundles and the budget instead of forcing the equation to hold.

interior choice: equal marginal utility per pound

| |
MU, MUg
Pa Ps

the last pound spent on each good gives the same extra utility

For an interior optimum with divisible goods
and a binding budget, equalise marginal utility
per pound. Equality need not hold at a corner.

Equal ratios are a conditional interior rule. Feasibility and the budget must also be
checked.

B A change in tastes: recheck the optimum

Keep prices and income unchanged but double every MU value for B, leaving A un-
changed. Combined utility at each full-budget bundle becomes:

A units B units New TU

0 8 26
1 6 66
2 4 64
3 2 20
4 0 24

The best listed bundle becomes 1A/6B: more B and less A, with the same £8 budget.
Quantity can change because preferences change. A price fall is not the only reason
someone might buy more.

B Derive a demand response with other influences fixed

Return to the original preferences, keep income £8 and B’s price £1, then cut A’s price
from £2 to £1. Within the same available quantities, the new full-budget comparisons
are:
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A units B units TU with original tastes

0 8 28
1 7 40
2 6 47
3 3 49
4 4 46

A’s chosen quantity rises from 2 to 3 as its own price falls from £2 to £1: two points
on this person’s demand curve . The optimum is found by comparison
even though exact MU/P equality is unavailable for this whole-unit choice. Holding
preferences, income and the other price fixed is essential when deriving an own-price
response.

B Limitations of marginal-utility reasoning

The result is conditional on the person’s preferences, budget and available goods. The
tables also assume utility from A and B can be added without interaction. Utility num-
bers are illustrative rather than objective readings of satisfaction. Real choices may
involve habits, incomplete information and changing preferences, and people need not
explicitly calculate a table. The model gives a conditional prediction, not a universal
instruction to buy 2A and 4B.

Indifference curves and budget lines

B Calculate the affordable set

A budget line shows bundles that use all income at the stated prices. Points
below it are affordable; points above it are not. For divisible goods X and Y, spending
cannot exceed income:

PxQx + PyQy < I.

On the line, equality holds. With X horizontal, rearrange to express Y:

The vertical intercept is /Py, the horizontal intercept is I/Px, and the slope is
—Px/Py.

Worked example. Income is £24; X costs £4/unit and Y costs £1/unit. Find
the intercepts and check the bundle (3X,12Y).

o £24

== % 6 units.
X TPy T E4junmit o P
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max £24

= — = ——— = 24 units.
Y Py £1/unit H

E = PxQx + PyQy = £4/unit x 3 units + £1/unit x 12 units = £24.
The bundle uses the full budget. This establishes feasibility, not maximum satisfaction.

B Income shifts and price pivots

Start from the same income and prices. Each change below occurs on its own; quan-
tities are in units.

Change X intercept Y intercept
Income rises to £36 9 36
X price falls to £2/unit 12 24
Y price rises to £2/unit 6 12

Higher money income moves both intercepts out in the same proportion, leaving the
slope unchanged. Lower income shifts the line inward. A change in only X’s price
pivots the line about the unchanged Y intercept; a lower X price makes it flatter. A
change in only Y’s price keeps the X intercept fixed.

Higher money income Lower price of X
36 - — Before 36 - — Before
—— |ncome = 36 — X price = 2
2 241 2 241
e e
2 2
> >
o o
o o
o o
o o
0 \ ) T 0 \ T :
0 6 9 12 0 6 9 12
Good X (units) Good X (units)

Left: income rises £24—1£ 36 at unchanged prices. Right: X’s price falls
L]—£2/unit at unchanged income and Y price. Affordability changes do not by
themselves identify the chosen bundle.

A parallel outward shift need not prove that money income rose. At unchanged £24
income, reducing both prices to two-thirds of their old levels also moves the intercepts
from (6X,24Y) to (9X,36Y). The price ratio is unchanged. A taste change affects the
preference map, not the budget line if income and prices stay fixed.
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B Rank satisfaction, then find the best affordable bundle

An indifference curve joins bundles giving the same satisfaction. An
indifference map contains several such curves. In the usual model both goods are
desirable: more of either, with the other unchanged, is preferred. Curves therefore
slope downward; giving up one good requires more of the other to keep satisfaction
unchanged. The usual bowed-in shape represents a declining willingness to give up Y
for another X as X becomes more plentiful. Curves do not cross when preferences are
consistent; a crossing would give contradictory rankings. These are model assumptions,
not shapes required for every possible preference pattern.

Unlike the illustrative utility tables, this model needs only rankings of satisfaction,
not an objective numerical measurement of it.

Worked example. In the illustrated map, (2X,18Y), (3X,12Y) and (6X,6Y) lie on
the same curve. With prices £4/unit and £1/unit:

E = PxQx + PyQy = £4/unit X 2 units + £1/unit x 18 units = £26.
E = PxQx + PyQy = £4/unit x 3 units + £1/unit x 12 units = £24.

E = PxQx + PyQy = £4/unit x 6 units + £1/unit x 6 units = £30.
Equal satisfaction does not imply equal spending. Only (3,12) is affordable among
these three bundles with £24 income.

Consumer equilibrium is the most preferred affordable bundle. In this
smooth example, the budget line is tangent to the highest reachable curve at A (3,12).
A lower curve gives less satisfaction; a higher one has no affordable point.
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—— Budget: 4X + Y =24
24 —==- Lower curve

—— Highest reachable
----- Higher: unaffordable
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Good X (units)

This particular interior optimum is a tangency. The general rule is the highest
reachable satisfaction; not every optimum must be tangent.

Corner counterexample. Suppose preferences are represented by U = 3Qx + Qy,

with £24 income and the same prices. The extra satisfaction per pound is:

MUx 3 utility units/unit
Px £4/unit

= 0.75 utility units/4£.

MUy 1 utility unit/unit
Py £1/unit

= 1 utility unit/4£.

Y gives more satisfaction per pound at every bundle. The best choice is 0X and 24Y,
a corner. Its straight indifference curve is not tangent to the budget line. Divisible
goods, smooth convex curves and an interior choice are extra conditions behind the
familiar tangent diagram.

B Separate income and substitution effects

A price fall changes relative prices and purchasing power. The substitution effect

isolates the response to the changed price ratio while keeping satisfaction
unchanged. The income effect then isolates the response to the gain in real
purchasing power at the new price ratio. The total price effect is their sum. Money
income need not change for real purchasing power to change.

In the following smooth illustrative map, income stays £24 and Y costs £1/unit. X’s
price falls from £4 to £1/unit. The old optimum is A (3X,12Y); the new optimum is
B (12X,12Y).

Draw a comparison line parallel to the new budget line, touching the original
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indifference curve at C (6X,6Y). This compensated line has the new price ratio but
reduces income enough to keep satisfaction unchanged. C is a comparison point, not
the final choice with actual income.

—— Old budget
—— New budget
Compensated line

Good Y (units)

Original curve

0 3 6 12 24
Good X (units)

A—Cis substitution along the original curve; C—B is the income effect at the new
price ratio. Read the changes in horizontal X quantity, not the distance travelled
along a curve.

Worked example. Use the X coordinates to calculate each effect:

AQYP = Q% — Q% =6 — 3 = +3 units.
inc __ B ¢ _ — i
AQYK = Qx — Q% =12 — 6 = +6 units.

AQx = AQY® + AQ = 3 + 6 = +9 units.

This is a normal good example: substitution and income effects both raise
X. On the new-price comparison line C costs £12; restoring actual £24 income leads
to B on a higher curve. The diagram is consistent with the stated coordinates and
budgets; it is an illustration, not observed consumer data.

B Inferior goods and the Giffen exception

For an inferior good , higher real income reduces the quantity chosen. The
income effect opposes substitution towards the now cheaper good. If substitution is
stronger, quantity still rises when price falls. A Giffen good is the special
inferior case where the opposing income effect is stronger, so quantity falls when its
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price falls, with other influences fixed. Inferiority alone does not establish Giffen
behaviour.

These separate hypothetical price-fall cases are not extra points on the preceding map.
All entries are changes in X quantity, in units.

Case Substitution Income Total
Normal +3 +6 +9
Inferior, not Giffen +3 —1 +2
Giffen +3 —5 —2

The total follows from adding the two effects. Classify the inferior cases by the negative
income effect; distinguish Giffen by its size relative to substitution. An upward-sloping
own-price demand response requires the Giffen condition, not simply a cheap product
or a low-income buyer.

B Evaluate the model with the diagram

For an exam response about a price change, label both goods, show the budget pivot
and the old /new highest reachable curves, then add the compensated line to distinguish
the two effects. Compare normal, inferior and Giffen responses before judging the claim
that a lower price always raises quantity. A pivot alone cannot prove that claim.

The model assumes consistent preferences, the ability to rank bundles and a choice of
the most preferred affordable bundle. Two goods simplify the many alternatives avail-
able in real markets. Habits and incomplete information can affect choice; advertising
or changing tastes can change the map itself. Indivisible goods or corner choices can
prevent a smooth interior tangency. These limitations explain when a prediction may
fail; simply listing them does not evaluate a particular price response.

Check yourself. Intercepts rise from (6X,24Y) to (9X,36Y). Give an income expla-
nation and a price explanation. Then explain why a +3-unit substitution effect and a
—5-unit income effect make a price fall reduce total quantity by 2 units.

Answer. At unchanged prices, income £24— 436 produces the shift; at unchanged
£.24 income, both prices falling to two-thirds of their old levels also does so. In the
effects case, the good is inferior and the opposing income effect is larger, so it is Giffen
over the illustrated change. The total price effect is +3 + (—5) = —2 units.

Efficiency and market failure

Efficiency has several meanings. A plant can cut its cost per unit without making the
right quantity for society, and a useful innovation can still leave someone worse off.
State which test is being applied.
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productive efficiency allocative efficiency
making goods at the making the goods
lowest possible cost people most want

Use this distinction as a starting point: the conditions and evidence for the two kinds
of efficiency differ.

B Productive efficiency: test cost per unit

Productive efficiency means producing at the lowest possible average
cost . Resources are used without avoidable waste. For a firm, compare its
output with the minimum of the relevant average-cost curve; a large output alone does
not establish efficiency.

Worked example. A plant has these illustrative monthly costs at unchanged input
prices and product quality. Calculate average cost, then identify the lowest observed
value.

Output (units/month) Total cost (£/month) AC (£/unit)

50 450 9
100 800 8
150 1350 9

AC = TC _ _$£450/month = £9/unit.

@ 50 units/month

TC  £800/month
@ 100 units/month

AC = = £8/unit.

TC  £1350/month
AC =2 = — £9/unit.
O~ 150 units/month _ > /uni

100 units/month has the lowest AC among the observations. The full cost curve is
needed to establish the overall minimum. Raising output from 100 to 150 lowers
neither total cost nor average cost. A fall in input prices or product quality could also
lower measured unit cost, so these must be controlled before inferring an improvement
in the use of resources.

B Allocative efficiency: compare the benefit and cost of extra output

Allocative efficiency means resources are allocated to the output mix
that maximises net social benefit. The condition is marginal social benefit

equal to marginal social cost , with no remaining beneficial
reallocation. If marginal benefit exceeds marginal cost , a small expansion
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adds net benefit; if marginal cost exceeds marginal benefit, reduce output. The usual
crossing with falling benefit and rising cost identifies the best quantity.

The familiar condition P = MC' applies when price represents consumers’ marginal
benefit and private benefits/costs match social ones. A price equal to private marginal
cost does not prove allocative efficiency if external costs or benefits are ignored.

Worked example. In this separate continuous-output illustration, there are no
external costs or benefits. MB means the benefit to consumers from extra output
and MC its resource cost. Values are illustrative, not the cost data in the previous
example.

Output (units/month) MB (£/unit) MC (£/unit) Direction

3 9 ) Expand
) 7 7 Best margin
7 ) 9 Reduce

At output near 3, extra output is worth more than it costs. Near 7, reducing output
saves more cost than the benefit lost. At 5, the two margins are equal. This is a test
of quantity and benefit, not a test of minimum average cost.

— Marginal benefit
—— Marginal cost

12 1

o
L

Marginal benefit/cost
(pounds/unit)

0 3 5 7 9
Output (units/month)
With no externalities, these private and social margins coincide. The curves cross at

(5 units/month, £7/unit); below 5 expansion adds net benefit and above 5 it reduces
net benefit.

Productive and allocative efficiency need not occur at the same output. For example,
the output where a demand curve meets marginal cost need not be at the minimum of
average cost. Inspect each condition separately rather than treating low price, normal
profit or high output as proof of both.
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B Pareto optimality: can someone gain without anyone losing?

A Pareto improvement makes at least one person better off and nobody worse off.
Pareto optimality means no feasible Pareto improvement remains. It
does not establish fairness or a unique best distribution.

Worked example. The following four outcomes are the complete feasible list in a
toy model. A larger score means a better outcome for that person; the scores only
rank outcomes and are not added across people.

Outcome Person 1 Person 2

A 10 10
B 12 10
C 13 9

D 11 11

A—B helps Person 1 without harming Person 2; A—D helps both. A is therefore
not Pareto optimal. B, C and D are each Pareto optimal within this complete
feasible list: moving between them helps one person at the expense of the other.
Their different distributions show why Pareto optimality alone does not select a fair
outcome. If another feasible outcome were added, the judgement would need to be
checked again.

Training or removing waste may create the resources for a Pareto improvement, but
consider the training cost and who gains or loses. A rise in aggregate benefit is not by
itself proof that nobody is worse off.

B Dynamic efficiency: improvements over time

Dynamic efficiency concerns improvements through innovation, better
methods and better products over time. It changes future production or consump-
tion possibilities. Productive and allocative efficiency test the use and allocation of
resources at a particular time.

Worked example. Successful research creates a process that makes the same 100
units/month, at unchanged product quality and input prices, for £600/month rather
than £800/month:

TCold . £800/m0nth

ACyq = =
170 100 units/month

= £8/unit.

TChew  4600/month
Q 100 units/month

AC ew = = £6/unit.

This is evidence of an improvement in production possibilities. It does not prove the
firm is at its new minimum AC, chooses the allocatively efficient output, passes the
saving to consumers, or recovers the research cost. Those require further information.
A new product or better quality can also be a dynamic improvement even when its
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unit cost does not fall.

Competition can encourage innovation by rewarding better quality or lower costs.
Market power and profits may provide finance for a costly project, but they do not
guarantee that it will be undertaken. Conversely, competition does not automatically
prevent research or access to finance. Judge the incentive, available resources, ability
to keep the gains from invention and actual results. Do not claim that a competitive
firm cannot innovate simply because it earns normal profit in a long-run model.

B Market failure: identify the mechanism and the allocation problem

Market failure occurs when the market fails to allocate resources efficiently.
A high price, unequal income or low profit is not sufficient evidence by itself. Identify
the missing cost or benefit, the incentive problem or the constraint, and explain its
effect on the quantity or use of resources.

Market power. A sole seller may restrict output even though buyers value extra
output more than its full resource cost. Such mutually beneficial output is left unpro-
duced. Compare benefit and cost at the margin; a high price alone does not prove this
gap.

Externalities . A factory may ignore damage its smoke causes to nearby
households. Its private calculation then understates the cost to society, potentially
causing excess output. The next section distinguishes the production and consumption
cases, including external benefits.

Public goods are non-rival and non-excludable. In a flood-warning broad-
cast, another listener does not reduce anyone else’s reception and non-payers cannot
be excluded from the signal. Residents can benefit while leaving others to pay, weak-
ening voluntary private funding. The sum of benefits may justify provision even when
a private seller cannot collect enough payment to cover cost. The allocation prob-
lem is possible underprovision, not an absence of value. Public ownership is not the
definition; test rivalry and exclusion.

Information failure . If a buyer cannot assess a machine’s safety, they
may buy a model with hidden defects that they would reject with better information.
Expected and informed benefits differ, potentially causing a poor allocation. The cost
of acquiring information also matters.

Factor immobility . Workers or capital may not move quickly to
more useful activities despite higher returns. Retraining, relocation and other barriers
delay adjustment. However, moving and training use real resources: unemployment or
a price difference alone does not prove inefficiency. Explain why the barrier prevents
a beneficial reallocation after allowing for those costs.

Check yourself. A process lowers unit resource cost from £8 to £6 at fixed qual-
ity and input prices. At the chosen output, marginal social benefit is £5/unit and
marginal social cost £7/unit. A resident loses from the associated noise. Which effi-
ciency claims follow?
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Answer. The innovation is evidence of a dynamic improvement and lower cost at
that output, but does not prove minimum AC. Because marginal social cost exceeds
marginal social benefit at the chosen margin, reducing output would raise net social
benefit: allocative efficiency has not been achieved. The resident’s loss means the
change is not a Pareto improvement as described, even if other people gain more in
total.

Externalities and social costs and benefits

A factory’s smoke may harm neighbours who did not choose its output. A vaccination
may protect people other than the person receiving it. The private decision and its
full effect on society can therefore differ. An externality is a cost or benefit affecting
a third party outside the transaction, not simply any price paid by the buyer.

B Calculate total private, external and social values

A private cost falls on the decision-maker; an external cost

falls on third parties. The social cost includes both. A private benefit
accrues to participants; an external benefit accrues to other

people. The social benefit includes both.

Worked example: cost. A factory uses resources costing £800/month and causes
pollution damage of £200/month. Assume these are all relevant costs for that
output:

SC = PC + EC = £800/month + £200/month = £1000/month.

The factory’s private calculation omits the neighbours’ damage. A compensation pay-
ment is a transfer between parties, not another resource cost to add on top of the
same damage. Count each effect once; any separate administrative or prevention cost
would need its own treatment.

A-Level Economics e 7 The price system and the microeconomy (A Level) @



Identify who bears the damage and why the firm’s private calculation may omit it.
The photograph alone does not establish the size of the cost or the efficient output.

Worked example: benefit. In a separate training programme, participants gain
benefits valued at £1200/year and others gain £400/year as skills spread:

SB = PB + EB = £1200/year + £400/year = £1600/year.

These are valuations of benefits, not just sales receipts. A price paid or received is
not automatically the full benefit or resource cost to society. Use the same activity,
quantity and time period when adding components.

B Marginal values concern an extra unit

Marginal analysis compares changes. Marginal private cost
(MPC) and marginal private benefit (MPB) concern the
private cost and benefit of extra output or consumption. Marginal external cost
(MEC) and marginal external benefit (MEB) concern
its effects on third parties. MSC and MSB are the marginal social cost and benefit,
defined in the efficiency section.

Worked example. An extra unit of production uses £7 of the firm’s resources and
imposes £2 of external damage:

MSC = MPC+ MEC = £7/unit + £2/unit = £9/unit.

In a separate service, an extra unit gives its user £5 of benefit and others £2:

MSB = MPB + MEB = £5/unit + £2/unit = £7/unit.
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These extra-unit values are not totals or averages. Dividing total social cost by quan-
tity gives an average, not necessarily the marginal cost.

B Use private and social equilibrium conditions separately

In the simple competitive-market model without corrective intervention, output is
where M PB = M PC'. The social test is MSB = M SC. With falling marginal benefit
and rising marginal cost, the social intersection maximises net benefit. Monopoly,
taxes or other distortions require separate treatment; the private intersection is not a
universal rule for every market structure.

The following four diagrams are separate illustrations. Each isolates one spillover and
assumes other distortions absent. A negative externality harms third
parties; a positive externality benefits them. The diagram’s cost/benefit
convention must be stated so a spillover is counted once.

B Negative production externality

Factory pollution adds damage to production’s private cost, so MSC exceeds MPC.
With no consumption spillover, MPB=MSB. The competitive market produces too
much.

Worked example. Let MPB = MSB =12—Q, MPC = 2+Q and M SC = 4+Q).
Here @ is the numerical value of output in units/month, and each marginal function
gives £ /unit. These are illustrative linear relationships, not observed data.

MPB=MPC = 12—-Q=2+Q = @, =5 units/month.

MSB=MSC = 12—-Q =4+ Q = Q" =4 units/month.
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12 Welfare loss MSC

MPC

Marginal cost/benefit
(pounds/unit)

MPB = MSB

0 4 5 8
Output (units/month)

The shaded loss lies between outputs 4 and 5, where the social cost of excess units
exceeds their social benefit. Private benefit equals social benefit in this single-spillover
example.

B Positive consumption externality

Vaccination can reduce infection risks for other people, so MSB exceeds MPB. With no
production spillover, MPC=MSC. The market consumes too little because the private
decision omits benefits to others.

Worked example. Let MPB =10 —-Q, MSB =12 — @ and MPC = MSC =
2 + @, in the same output and marginal-value units:

MPB=MPC = 10—-Q=2+@ = @, =4 units/month.

MSB=MSC = 12—Q=2+Q = Q" =5 units/month.

A-Level Economics e 7 The price system and the microeconomy (A Level)



12 - Welfare loss

MPC = MSC
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0 4 5 8
Output (units/month)

The shaded loss is the net benefit of missing units between 4 and 5. It lies below the
optimum, not on units traded beyond it.

B Positive production externality

Research by one firm can help other producers. In the usual production diagram, this
spillover benefit is deducted from net marginal social cost, putting net MSC below
MPC. Do not also add the same benefit to MSB; that would count it twice. This
representation concerns a net cost after the external benefit, not a claim that society
physically uses fewer inputs than the firm.

In this separate example, MPB = MSB = 12—Q, MPC = 4+@Q and net M SC = 2+
Q. Applying the private and social conditions gives @,,, = 4 and @* = 5 units/month.
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12 Welfare loss MPC

MSC (net)

Marginal cost/benefit
(pounds/unit)

MPB = MSB

0 4 5 8
Output (units/month)

The market underproduces when it ignores the production spillover benefit. The
shaded triangle is the net benefit of the missing output.

B Negative consumption externality

Loud leisure activity can disturb neighbours. The usual consumption diagram deducts
that harm from net marginal social benefit, putting net MSB below MPB. With no
production spillover, MPC=MSC. Do not also add the same harm to MSC.

In this separate example, MPB =12 — (@), net MSB =10—Q and MPC = MSC =
2 4+ @. The private and social conditions give @),, = 5 and * = 4 units/month.
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12 Welfare loss

MPC = MSC

Marginal cost/benefit
(pounds/unit)

MPB

MSB (net)

0 4 5 8
Output (units/month)

Ezxcess consumption creates a loss where MSC exceeds net MSB. A consumption
harm need not appear as MSC above MPC' in the chosen diagram convention.

B Calculate the loss on excess or missing units

Deadweight welfare loss is net social benefit lost because the quantity
differs from the optimum. With excess output, social cost exceeds social benefit on
the excess units. With underprovision, social benefit exceeds social cost on missing
units. It is not necessarily the entire external cost or benefit.

Worked example. In each of the four linear diagrams, market output differs from
the optimum by 1 unit/month. At market output, the social marginal gap is £2/unit
and closes linearly to zero at the optimum. The shaded area is therefore a triangle:

1
DWIL = 5 X |@Qm — Q| x social marginal gap.

1
DWL = g X 1 unit/month x £2/unit = £1/month.

A vertical gap has units £ /unit; multiplying by the horizontal quantity range gives
£ /month. The one-half factor applies to a triangular straight-line gap, not every
possible curve shape. Label the social curves and the quantity interval before shading;
a rectangle for all external damage is not the welfare-loss triangle.
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B Compare decisions by net social benefit

For a discrete project, compare total social benefit with total social cost. This differs
from choosing a continuous output by equality of marginal values. Net present value
is outside the required scope here.

Worked example. Projects A and B are mutually exclusive. All values cover the
same year and include all relevant private and external effects.

Project SB (£/year) SC (£/year)

A 1600 1000
B 1900 1500

NSBy =SBy — SCy = £1600/year — £1000/year = £600/year.

NSBp = SBp — SCp = £1900/year — £1500/year = £400/year.

A has the larger net social gain despite B’s higher gross benefit. If A’s social cost
estimate rises to £1300/year:

NSBy =SBy — SC4 = £1600/year — £1300/year = £300/year.

B is then preferred on these estimates. Check common time periods, opportunity costs,
omitted effects and double counting. Consider who gains or loses and how reliable the
valuations are. A positive total net gain does not establish a Pareto improvement.

B Asymmetric information and moral hazard

Asymmetric information means one party has relevant information
the other lacks. For example, a seller knows a car has a hidden defect that the buyer
cannot assess. This can distort the buyer’s valuation and choice. It is a particular
information imbalance, not every case in which both parties lack knowledge.

Moral hazard occurs when bearing less of an action’s risk weakens the
incentive to take care and can encourage risk-taking. An insured operator may be-
come less careful because the insurer bears most accident costs. Identify the changed
incentive, not just the existence of insurance.

The mechanisms can coexist, but a hidden defect alone does not establish increased
risk-taking. Harm to a third party alone establishes neither unequal information nor
a changed risk incentive. Explain the mechanism before selecting the label.

B Transfer to a case with both cost and benefit spillovers

Check yourself. Let MPB=10—Q, MPC =2+ Q, MSB =14—Q and MSC =
4+4@Q, using numerical output in units/month and marginal values in £ /unit. A student
predicts excess output simply because MSC exceeds MPC. Test the prediction.

Worked answer. Under the competitive private-market conditions:
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MPB=MPC = 10—-Q=2+@ = @, =4 units/month.

For the social optimum:

MSB=MSC = 14—-Q=4+Q = Q" =5 units/month.

The market underprovides: the external-benefit wedge exceeds the external-cost
wedge. Use both social curves. A single-wedge rule cannot decide a mixed case;
depending on the relative effects, the market could produce too much, too little or
the same quantity as the social optimum.

Costs, revenue and profit

B Short-run production: total, average and marginal product

In the short run , at least one factor of production is fixed; in the long run ,
all factors can change. These are economic conditions, not fixed numbers of months.
A production function relates combinations of inputs to the output obtainable with a
given technology.

Worked example. A bakery keeps one oven and the same technology. It changes

the number of workers. Total product (TP) is the output per day. Aver-
age product (AP) is output per unit of the variable input. Marginal
product (MP) is the extra output per extra unit of that input.
Workers TP AP MP

L (loaves/day) (loaves/worker/day) (loaves/worker/day)

0 0 undefined -

1 12 12 12

2 30 15 18

3 42 14 12

4 48 12 6

) 50 10 2

6 48 8 —2

For two workers:

TP 30 loaves/day
L 2 workers

APy, = = 15 loaves/worker/day.

For the second worker:
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ATP (30 —12) loaves/day
AL (2—1) workers

MPp, = = 18 loaves/worker/day.

The second worker adds more than the first, perhaps because tasks can be shared.
From the third worker, MP falls: extra workers must share the same oven. The law
of diminishing returns says that, with at least one input fixed and
technology unchanged, extra units of the variable input eventually add less output. It
does not say that total output immediately falls. TP rises while MP is positive; TP
falls when MP is negative. Zero MP means no change in TP over that interval.

MP above AP pulls AP up; MP below AP pulls AP down. In a smooth model, MP
crosses AP at AP’s maximum. A discrete table need not contain exact equality: here
AP peaks at two workers. Diminishing returns is a short-run change in the input mix;
returns to scale changes all inputs together in the long run.

B Short-run costs: totals, averages and changes

A fixed cost does not change with output in the chosen short-run period.
A variable cost changes with output. Total fixed cost (TFC) and total
variable cost (TVC) add to total cost (TC). Fixed does not mean sunk: a

sunk cost cannot be recovered, whereas a fixed cost is defined by its relationship with
output.

Worked example. The bakery pays £60/day for its oven at every output, including
zero. The following is a separate cost schedule, not a claim that it is calculated from
the preceding worker table.

Q TFC TVC TC MC
(loaves/day) (£/day) (£/day) (£/day) (£ /loaf)
0 60 0 60 -

10 60 40 100 4

20 60 60 120 2

30 60 90 150 3

40 60 140 200 5

At 30 loaves/day:

TC =TFC+TVC = £60/day + £90/day = £150/day.

For the increase from 20 to 30 loaves/day:

ATC (150 — 120)£ /day
MC = = = loaf.
¢ AQ (30 — 20) loaves/day £3/loa

A-Level Economics e 7 The price system and the microeconomy (A Level)



This is the average additional cost of that ten-loaf block; the table does not observe
each individual loaf’s marginal cost. Since TFC is unchanged, the change in TC equals
the change in TVC.

Average fixed cost (AFC), average variable cost
(AVC) and average total cost (ATC) use the same output denominator. Here AC
means ATC. At 20 loaves/day:

TFC _ £60/day

AFC = =
Q 20 loaves/day

= £3/loaf.

TVC £60/day

AVC = =
Q 20 loaves/day

= £3/loaf.

TC  £120/day
ATC = = = loaf.
¢ Q 20 loaves/day £6/loa

ATC = AFC + AVC = £3/loaf + £3/loaf = £6/loaf.

Q (loaves/day) AFC (£/loaf) AVC (£/loaf) ATC (£/loaf)

10 6 4 10
20 3 3 6
30 2 3 3
40 1.5 3.5 3

AFC continually falls as positive output increases because the same fixed cost is spread
over more output. ATC need not continually fall: AVC can rise. Here the last block’s
MC equals the preceding ATC, so ATC is unchanged. The lowest observed ATC
does not prove the minimum at every possible output. At zero output, none of these
averages is defined.

B Explain cost curves using productivity and marginal changes

With a fixed wage and only labour changing as a variable input, labour’s additional
cost per unit of output is wage divided by positive MP. If an extra worker costs

£60/day and adds 12 loaves/day:

w £60/worker /day
M Crabour = = = £5/loaf.
tab MP;, 12 loaves/worker/day £5/loa
If an extra worker adds only 6 loaves/day:
ker/d
MGy = 1 = SO0/ workerjday o)

MP;, 6 loaves/worker /day

Thus falling positive MP can raise MC when the wage is unchanged. Other changing
input costs must also be counted. The usual smooth short-run model has initially
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increasing productivity and later diminishing returns, giving U-shaped AVC and MC;
this is a model, not a rule that every observed cost schedule must have exactly that
shape.

Cost per unit A
(pounds/unit)

ATC minimum MC

ATC

AVC

AVC minimum

>
Output (units/day)

An illustrative smooth model consistent with TC = TFC + TVC. MC crosses AVC
and ATC at their separate minima. The ATC—AVC gap is AFC and shrinks with
output. This is not the preceding discrete bakery schedule.

An additional unit costing less than the current average pulls the average down; one
costing more pulls it up. In a smooth differentiable model, MC equals AVC at AVC’s
minimum and ATC at ATC’s minimum. The two minima generally occur at different
outputs.

Transfer question. A firm sells 10000 units/month at £10/unit. TFC is
£40000/month and the firm makes only normal profit. Find AVC, including normal
profit in economic costs.

Worked answer. Normal profit means zero economic profit, so TC equals TR:

TC =TR = PQ = £10/unit x 10000 units/month = £100000/month.

TVC =TC —TFC = £100000/month — £40000/month = £60000/month.

TVC ~ £60000/month

AVC = =
Q 10000 units/month

= £6/unit.

Here AR equals ATC, so subtracting AFC from price also gives AVC. That shortcut
would fail if the firm earned supernormal or subnormal profit.
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B Long-run costs and scale

A large plant may gain economies of scale; size alone does not establish that its
average cost is falling.

In the long run, no factor of production is fixed. Returns to scale compare
output when all inputs change in the same proportion, with technology unchanged.
This differs from diminishing marginal returns, which changes the variable input while
at least one other input remains fixed.

Worked example. A firm uses 100 workers and 2 machines to produce 1000
units/day. It doubles both inputs to 200 workers and 4 machines, producing 2500
units/day.

Ly 200 workers

Lab factor= — = ——— =
ADOUL TaCtot Ly 100 workers

Canital fact K5 4 machines
apital factor= — = ———— =
P K, 2 machines

2500 units/d
Output factor = @ = un% 5/day = 2.5.
@1 1000 units/day

This is increasing returns to scale : output rises more than propor-
tionately. With the same doubling of inputs, an output of 2000 units/day would show
constant returns to scale ; 1500 units/day would show decreasing
returns to scale . These are alternative hypothetical results, not extra
observations of this firm.

Physical returns and cost changes are linked only with suitable assumptions about
input prices. Suppose the input bundle costs £10000/day initially and £20000/day
after doubling, at unchanged input prices:
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TC,  £10000/day

AC, = = = £10/unit.
! QO 1000 units/day /uni
TC, £20000/day .
2770, ~ 2500 units/day /ani
Economies of scale lower long-run average cost as scale increases. Here

cost doubles while output rises by 2.5 times. If input prices change, the physical com-
parison alone does not determine the cost change. Compare the same product quality
and technology; a cost reduction caused by new technology alone is not automatically
caused by scale.

Long-run average cost (LRAC) is the lowest attainable average cost at each output
when all inputs can be chosen. Minimum efficient scale (MES) is
the smallest output at the minimum LRAC. It need not be the largest output shown,
and a flat minimum can contain several equally efficient scales.

Worked example. Treat the following listed outputs as the available choices:

Output (hundreds of units/day) LRAC (£/unit)

12
9

T W N =

8
8
9

The minimum cost is £8/unit at both 300 and 400 units/day. MES is the first of
these, 300 units/day. The following illustrative smooth model also has a flat minimum
from 300 to 400 units/day. Diseconomies of scale raise LRAC as scale
increases beyond that range.
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Long-run average cost A

(pounds/unit) ) . .
Economies Diseconomies
of scale of scale
12 LRAC
Minimum LRAC = 8
8
MES
1 2 3 4 5 6 >
Output

(hundreds of units/day)

The first minimum is MES, even though a larger output has the same LRAC. LRAC
describes unit cost, not total cost. This is an illustrative curve, not evidence that
every industry’s curve has this shape.

B Internal and external scale effects

Classify the effect by whose expansion causes the cost change, then explain the mech-
anism:

o Internal economies of scale arise from the firm’s own expansion.
A specialised machine or division of tasks can increase output per resource. Bulk
purchasing or cheaper finance can reduce input costs. The gain must lower cost
per unit, not merely increase total output.

« External economies of scale arise from expansion of the industry.
A larger local industry can support specialist suppliers, repair services or a pool of
trained workers. A firm can gain even if its own size is unchanged.

e Internal diseconomies of scale arise from the firm’s expansion.
More management layers, communication failures and weaker coordination can
raise its unit cost.

o External diseconomies of scale arise from industry expansion.
Competition for local sites or skilled labour can bid up rents and wages; congestion
can raise transport costs for several firms.

Internal/external here describes the source of a scale effect. It does not mean pri-
vate/social cost, and a benefit to a neighbour is not automatically an external economy
of scale: industry expansion must cause the cost reduction.

Spreading an unchanged fixed cost over more output is a short-run AFC effect, not
by itself evidence of a long-run scale economy. AFC can fall while rising AVC causes
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ATC to rise. Long-run comparisons allow every input to change. Lower total cost
alone proves neither lower average cost nor greater efficiency at a different quality of
output.

B Read average cost from long-run total cost

On a total-cost diagram, average cost is total cost divided by output: the slope of a
straight ray from the origin to the point on the total-cost curve. The local slope of the
curve instead measures marginal cost in a smooth model. Do not choose the flattest
part of LRTC when asked for minimum LRAC.

Worked example. The following separate model has LRTC values of £1200,
£1800, 42400 and £3600/day at 100, 200, 300 and 400 units/day. Divide each total
by its own output to obtain LRAC values of £12, £9, £8 and £9/unit.

LRTC _ £2400/day

LRAC = = , = £8/unit.
Q 300 units/day /
Total costA
(hundreds of pounds/day) LRTC
36 . Ray slope = 8
Steeper ray //
24
18
12
1 2 3 4 >
Output

(hundreds of units/day)

The origin ray is shallowest at output 300 units/day and is tangent there in this
smooth model. Total cost is still rising; minimum average cost does not mean
minimum total cost. This model has a single LRAC minimum, unlike the preceding
flat-minimum example.
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B Revenue: separate totals, averages and changes

Total revenue (TR) is all revenue from sales. Average revenue
(AR) is revenue per unit sold. Marginal revenue (MR) is the additional
revenue per extra unit of output. When the firm charges one price for all units:

T AT
IR _p yp-2R

Q AQ
Worked example. A firm sells 10 units/day at £50/unit. To sell 11 units/day it
must lower the price to £48/unit on every unit.

TR=PQ, AR

TR1o = PipQ10 = £50/unit x 10 units/day = £500/day.

TRy = P11Qq1 = £48/unit x 11 units/day = £528/day.

TRH . £528/day

ARy = =
H Qn 11 units/day

= £48/unit.

ATR (528 — 500)4£ /day
MR = = = £28/unit.
AQ (11 —10) units/day /uni
The extra unit brings £48, but the price cut loses £2 on each of the previous ten units.
Net revenue rises by only £28/day. MR is not the new selling price.

Contrast. A price taker can sell either 10 or 11 units/day at an unchanged £50/unit.
With no price cut on earlier sales:

ATR (550 — 500)4£ /day
MR = = = £50/unit.
AQ ~ (11— 10) units/day funi
An unchanged price gives MR=AR=P. With downward-sloping demand and a single
price, MR is generally below AR because selling more requires a lower price on existing
sales. With price discrimination, calculate actual total receipts; one common price
cannot be assumed. Average revenue at zero sales is undefined.

B Profit: include the opportunity cost of the owner’s resources

Economic profit is total revenue minus all economic costs, including the
opportunity cost of the owner’s time and funds. Normal profit is the
minimum required return that keeps the entrepreneur’s resources in this use. It is
counted within economic cost. Supernormal profit is profit above normal;
subnormal profit is a return below normal.

Worked example. Annual revenue is £24000 and explicit costs are £18000. The
owner’s time and funds have an implicit opportunity cost of £6000/year, with no
other costs in this example:
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TC = explicit costs + opportunity costs = £18000/year + £6000/year = £24000/year.

7 =TR—TC = £24000/year — £24000/year = 0.

The firm makes normal profit: its required return is covered, so economic profit is
zero. Accounting profit is £6000/year here because it omits that implicit cost. Zero
economic profit does not mean the owner receives nothing.

For positive output, profit can also be calculated from the gap between average revenue
and average total cost:

T=TR—-TC = (AR - AC)Q.

Worked example. Keep output at 100 units/month and economic AC at £9/unit
across three alternative revenue conditions:

7= (AR — AC)Q = (£12/unit — £9/unit) x 100 units/month = £300/month.

7= (AR — AC)Q = (£9/unit — £9/unit) x 100 units/month = 0.

7= (AR — AC)Q = (£8/unit — £9/unit) x 100 units/month = —£100/month.

These are supernormal, normal and subnormal profit respectively. Profit is the total
gap over the period, not just the per-unit AR—AC difference.

B Compare feasible output choices using profit

Try it. Only the following outputs are feasible in a separate daily example. Calcu-
late profit for each row, then identify the best choice.

Q (units/day) TR (£/day) TC (£/day) Profit (£/day)

0 0 4 —4
1 10 8 2
2 18 13 )
3 24 19 )
4 28 26 2

Worked answer. Outputs 2 and 3 both maximise profit at £5/day. Increasing
output from 2 to 3 gives:
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Am = ATR — ATC = (24 — 18)£ /day — (19 — 13)£ /day = 0.

Across the successive one-unit steps, MR is £10, £8, £6 and £4/unit; MC is £4, £5,
£6 and £7/unit. Profit rises when the extra revenue exceeds extra cost, is unchanged
when they are equal, and falls when MC exceeds MR. The last unit raises total revenue
but reduces profit. A discrete table can have a tie, so a unique output cannot always

be inferred from MR=MC.

B Profit levels and output decisions answer different questions

AR=AC means zero economic profit. It does not identify the output with the largest
profit. MR=MC is a marginal condition: for a smooth interior maximum, marginal
profit must change from positive to negative. Check feasible boundaries and stopping
production too. With several intersections, compare total profit rather than assuming
every MR=MC point is a maximum.

>

Cost and revenue
(pounds/unit)

>

Output
(units/day)

In this illustrative model AR=AC at outputs 1 and 5, giving normal profit. MR=MC
at output 3, where profit is largest. The marked intersections represent different tests.

Worked example. In the graph, AR=14—Q, MR=14—2Q and MC=2+2Q),
in £ /unit, where Q is the numeric output in units/day.  Total cost is
£(10+2Q+Q?) /day. Marginal revenue exceeds marginal cost below 3 and falls below
it above 3:

MR=MC = 14-2Q=2+2Q = @, =3 units/day.

At 3 units/day, price is £11/unit, total revenue £33/day and total cost £25/day,
giving profit £8/day. At either 1 or 5 units/day, revenue equals cost and profit is
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zero. This shows why a normal-profit question asks for the AR/AC intersection, not
the MR/MC intersection.

B A short-run loss and the decision to stop production

A negative economic profit does not automatically mean immediate closure is best.
Some fixed costs may be unavoidable for the current period. Compare the loss from
producing with the loss from stopping; keep long-run exit separate.

Worked example. Only 0 or 100 units/month are feasible this month. At 100
units, AVC is £4/unit and ATC is £6/unit. Fixed cost is £200/month and un-
avoidable; variable costs can be avoided by stopping. At a price of £5/unit:

m=(P—ATC)Q = (£5/unit — £6/unit) x 100 units/month = —£100/month.

Stopping gives no revenue and no variable cost, leaving the £200/month fixed-cost loss.
Producing is preferable at this price because it covers variable cost and contributes to
fixed cost. At a price of £3/unit:

7= (P—ATC)Q = (£3/unit — £6/unit) x 100 units/month = —£300/month.

Now stopping loses less. At a price equal to AVC, producing and stopping give the same
loss under these assumptions. With more output choices, compare their contributions
too. Long-run exit allows a new choice of all resources: reconsider avoidable costs,
alternative opportunities and expected future returns rather than treating current
fixed costs as unavoidable for ever.

Market structures

A market structure describes the number and size of sellers, entry con-
ditions and the product sold. Define the product and geographical market before
counting firms: a cafe may have no rival on one street but face rivals within walking
distance.

Structure Sellers Product Entry
conditions

perfect competition very many identical free entry and
exit

monopolistic competition many differentiated relatively easy

oligopoly a few identical or substantial

dominate different barriers
monopoly one no close protected entry
substitute
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Product differentiation means buyers see differences in quality, loca-
tion, branding or service. It can give a firm some price-setting power. Barriers to
entry include legal restrictions, difficult access to key inputs and cost ad-
vantages that a new supplier cannot readily match. They can help profit persist, but
cannot guarantee profitable demand. A monopoly can make normal profit or a loss;
an oligopoly need not form a cartel . Collusion means firms coordinate
decisions instead of acting independently. A cartel is an agreement between otherwise
separate firms to restrict supply or fix prices. Potential competition must also be
considered: a small number of current sellers does not by itself establish freedom from
competitive pressure.

Worked classification. Many small farms selling the same grade of wheat at the
market price fit perfect competition most closely. Many cafes with different menus
and easy entry fit monopolistic competition. Three airlines that watch each other’s
fares and face expensive entry fit oligopoly. These are illustrative models, not claims
that real markets meet every assumption. Reported profit alone does not identify
structure.

B Perfect competition: distinguish firm and market

A small price taker accepts a market price that its own sales do not
change. Market demand and supply determine this price. The individual firm’s de-
mand is horizontal at it; the whole market’s demand curve is generally downward
sloping.

At £10/unit, the firm sells 4 or 5 units/day:

TRy = PQ = £10/unit x 4 units/day = £40/day
TR; = PQ = £10/unit x 5 units/day = £50/day
AR; =TR/Q = £50/day =+ 5 units/day = £10/unit

MR = ATR/AQ = (£50 — £40)/1 unit = £10/unit

Thus P = AR = MAR. Unlike the earlier price-cut example, an extra sale does
not reduce the price received on previous sales. Find the best feasible output using
marginal and total comparisons, not from the firm’s name.

B Short-run profit and shutdown

Worked comparison. In each separate case below, the best positive output is sup-
plied as 4 units/day, TC is £40/day and TVC is £24/day. These are supplied case
data, not a claim that a firm’s optimum never changes when price changes. Use
TR=PQand nt=TR-TC.
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Price (£/unit) TR (£/day) TC (£/day) Profit (£/day)

12 48 40 8
10 40 40 0
8 32 40 —8

All three outcomes are possible for a competitive firm in the short run. Zero economic
profit includes the normal return on the owner’s resources. Unavoidable fixed cost and
average variable cost are:

TFC =TC — TVC = £40/day — £24/day = £16/day

AVC =TVC/Q = £24/day + 4 units/day = £6/unit

At £8/unit, production covers TVC and contributes £8/day towards fixed cost. The
£8/day loss is smaller than the £16/day loss from stopping. In general compare the
best positive-output contribution with stopping, allowing for which costs are actu-
ally avoidable. Do not use a short-run shutdown rule as an automatic long-run exit
decision.

B Entry, exit and the long-run competitive equilibrium

With free entry, economic profit attracts new firms. Market supply increases, tending
to lower price and existing firms’ profits. Losses encourage exit; reduced supply tends
to raise price. This adjustment takes time. The familiar long-run result assumes
unchanged conditions, informed buyers, access to the required inputs and technology,
and no effective barriers to entry or exit. It is not a prediction that every observed
farm earns exactly normal profit today.
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price, cost A MC
(£/unit)

normal profit
(P= min ATC)

10

output (units/day)

long-run PC: P=AR = MR = min ATC - normal profit

Lllustrative long-run equilibrium: P = AR = MR = MC = minimum ATC. The
firm’s price comes from its market.

The diagram uses ATC = 10+0.3(Q—5)? and the consistent MC = d(Qx ATC)/dQ =
17.5—6Q+0.9Q%. Costs are £ /unit and output is units/day. At Q = 5, ATC and rising
MC are both £10/unit; the other lower-output MC intersection is not the maximum-
profit choice. For this illustration the total-cost model is TC' = 17.5Q — 3Q? + 0.3Q3;
it is separate from the earlier fixed-cost examples.

= (P—ATC)Q = (£10 — £10) /unit x 5 units/day = £0/day

Producing at minimum ATC is productive efficiency for the given technology and input
prices. The equality P = MC implies allocative efficiency only when price represents
marginal benefit and private and social margins coincide. External effects or poor in-
formation can break this welfare conclusion. Neither normal profit nor a cost minimum
alone proves dynamic efficiency: judge investment, finance and innovation incentives
separately. Under the standard exam model, the absence of sustained supernormal
profit can limit internal finance for research; this does not mean no competitive firm
ever innovates.

B Derive a firm’s short-run supply

Worked discrete comparison. A different firm can produce only 0,1,2,3,4 units/day.
TFC is £6/day, unavoidable in the short run; TVC is £0,£2,£6,£12,£20/day. Suc-
cessive one-unit marginal costs are therefore £2,44,£6,4£8/unit. Compare all feasible
outputs, including zero, at each price using # = PQ — (TFC +TVC).
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Price Best Q TR TC Profit

(£ /unit) (units/day) (£/day) (£/day) (£/day)
1 0 0 6 —6

3 1 3 8 -5

) 2 10 12 —2

7 3 21 18 3

At £3, selling a second unit earns £3 but costs £4; adding it lowers profit. At £7, the
fourth unit costs £8 and earns £7. Price below £2 leads to zero output; at £2 the firm
is indifferent between zero and one unit. At prices £4,£6 and £8 the corresponding
adjacent outputs tie. Do not force an equality rule on discrete steps when price lies
between marginal costs.

For a conventional smooth cost model, the firm’s short-run supply is the rising part of
MC above minimum AVC. Below minimum AVC it supplies zero. At that minimum
price it is indifferent between stopping and the best positive output. This assumes the
indicated branch gives the best feasible contribution and fixed costs are unavoidable.
Add the quantities supplied by firms at the same price to obtain industry supply.
A monopoly’s optimum depends on demand and MR as well as costs, so it has no
equivalent price-only supply curve.

B Monopoly: choose output, then read price and profit

A monopoly faces the market demand curve. An extra sale normally requires a lower
price, so MR is below AR on the downward-sloping demand curve. Choosing a price
does not let the firm sell any quantity it wants: its price and sales must be consistent
with demand.

Worked model. Use AR = P =18—Q, MR = 18—-2Q and TC = 20+2Q+Q?, with
the consistent MC' = 2 + 2@Q and ATC = 20/Q + 2+ Q. Output is units/day, price
and marginal costs are £ /unit and total cost is £ /day. These numerical equations are
an illustrative model, separate from the earlier competitive firm’s cost curves.

At a smooth interior profit maximum:

MR =MC

18—2Q =2+2Q = @ =4 units/day
Read price from AR, not MR:

P=18—-Q =18 — 4 = £14/unit

TR = PQ = £14/unit x 4 units/day = £56/day
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TC =204 2Q + Q% = 20 + 2(4) + 4% = £44/day

7=TR—TC = £56/day — £44/day = £12/day

The marginal difference M R— MC' = 16—4(Q) is positive below 4 and negative above it.
Thus the firm gains by expanding towards 4 from below and loses by expanding beyond
4. This quadratic profit model has a single positive-output maximum. Stopping loses
the £20/day fixed cost if it is unavoidable; producing is better. For other cost/demand
shapes, check all relevant branches, boundaries and feasible total profits.

price, cost A
(£/unit)

14

11

output (units/day)

Read @ from MR = MC, price £14/unit from AR, and ATC £11/unit at that Q.

The shaded rectangle is total profit, not revenue.

ATC =TC/Q = £44/day + 4 units/day = £11/unit

m=(P—ATC)Q = (£14 — £11) /unit x 4 units/day = £12/day

The gap between price and MC is not profit per unit. It excludes some costs; use price
minus ATC instead.

B Entry barriers do not guarantee supernormal profit

Keep this demand and variable cost TVC = 2Q + Q? unchanged but compare three
alternative unavoidable fixed costs. The same MC implies the same optimum @ = 4
and P = £14/unit in these particular cases.
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TFC (£/day) TR (£/day) TC (£/day) Profit (£/day)

20 56 44 12
32 56 56 0
40 o6 64 —8

At this output, variable cost is £24/day in every case. Changing unavoidable fixed
cost shifts ATC and profit, but not MC here. The first monopoly earns supernormal
profit, the second normal profit, and the third a loss. In the third case producing loses
£8/day, whereas stopping loses £40/day, so production is preferable in the short run.
If the cost becomes avoidable, or future demand changes, compare the long-run options
again. Barriers can prevent entrants from competing a profit away; they cannot create
sufficient demand or remove a firm’s costs.

B Compare profit maximisation with the social margin

With no external effects or information problems, suppose the demand price represents
marginal social benefit and MC represents marginal social cost. At the monopoly
output of 4, buyers value a small extra unit at £14 while it costs £10 to supply. Extra
output can therefore add net social benefit even though it reduces the monopoly’s
profit.

The illustrative social optimum uses MSB = M SC, not MR = MC"

MSB = MSC
1I8—Q=2+2Q = Q" =16/3 units/day ~ 5.33 units/day

P* =18 — Q" = 18 — 16/3 = £38/3 per unit ~ £12.67,/unit

This compares outcomes using unchanged demand and costs, without other distortions.
It is not a claim that every price control will work: a real policy must consider infor-
mation, cost recovery, investment incentives and implementation. Nor does monopoly
status prove poor innovation or inefficient management; investigate costs, incentives
and evidence.

B Monopolistic competition: entry, normal profit and excess capacity

Many sellers offer differentiated products, with relatively easy entry and exit. Buyers
may not know every quality difference or price. Each firm faces a downward-sloping
demand curve because it can lose customers to close substitutes; some price-setting
power does not mean unlimited freedom to raise price. In the short run, demand
and costs can give profit or loss. In the standard long-run model, profit attracts
entry of close substitutes, reducing each incumbent’s demand until economic profit is
zero. Losses encourage exit. The remaining firm’s demand does not become horizontal
merely because entry is free.
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Worked long-run illustration. Keep AR = 18 — @, MR = 18 — 2Q) and MC =
2+2Q, but use TC' = 32+ 2Q + Q* At Q = 4 units/day, MR = MC and price read
from AR is £14/unit:

TC =32+42Q + Q? =32 +2(4) + 4% = £56/day
ATC =TC/Q = £56/day + 4 units/day = £14/unit
m=(P—ATC)Q = (£14 — £14)/unit x 4 units/day = £0/day

price, cost A
(£/unit)

minimum ATC

4 5.66

output (units/day)

At output 4, AR touches ATC and the firm makes normal profit. The minimum ATC
occurs at about 5.66, so normal profit does not prove productive efficiency.

Here ATC = 32/Q+2+Q. At output 5 it is £13.40/unit, already below £14 /unit at 4;
the minimum is about £13.31/unit at output 5.66. Thus the firm has excess capacity
relative to the output minimising ATC in this model. Also P = 14 > MC' = 10, so the
private marginal condition for allocative efficiency is not met. Free entry and normal
profit do not make this the same outcome as perfect competition. Product variety
may benefit buyers; weigh that benefit rather than assuming that identical products
must always be best.
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B Natural monopoly and the relevant cost range

A natural monopoly exists when one firm can supply the relevant market
at lower total cost than multiple firms. A large network cost and falling LRAC over
the range of market demand can produce this condition. It is a cost argument, not
simply a statement that one seller happens to exist.

Worked network. Market demand is 100 identical service units/month. Each active
network requires £120/month of overhead plus £2/unit supplied. Treat these as the
least feasible costs of a network in this illustration, allowing a provider to close; two
providers require two separate networks. Quality and input prices are identical.

TChre = 120 + 2Q = 120 + 2(100) = £320,/month
TClwo = 2[120 + 2(50)] = £440/month
ACoe = TCope/Q = £320/month <+ 100 units/month = £3.20/unit

ACyo = TClvo/Q = £440/month = 100 units/month = £4.40/unit

Duplicating the network adds £120/month. Over this relevant demand range, one
provider has the lower total cost. This does not justify any price it chooses or prove
good management. A larger market, different technology or shared network access may
change the comparison. Regulation must consider service standards, cost recovery and
investment as well as price.

B X-inefficiency: avoidable cost at a given output

X-inefficiency X means avoidable costs above a feasible best-practice cost for
the same output. Weak pressure to control costs may permit waste, poor supervision
or slack management, but neither monopoly status nor a high observed cost proves
this on its own.

Worked comparison. A network supplies 100 service units/month at an actual cost
of £440/month. A feasible best-practice method costs £320/month, with the same
input prices, quality and reliability:

Avoidable cost = T'Cyetual — T'Chest = £440/month — £320/month = £120/month

Gap per unit = Avoidable cost/Q

Gap per unit = £120/month <+ 100 units/month = £1.20/unit
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A costly remote location or higher quality might instead explain higher costs with-
out avoidable inefficiency. Control those differences before drawing the conclusion.
Producing away from minimum ATC concerns output choice along a cost curve. X-
inefficiency concerns avoidable cost above the feasible curve at a given output. These
are different tests.

B Concentration ratios: combined shares of the largest firms

A concentration ratio is the combined market share of a specified number
of the largest firms. Define the product, geographical market, period and measure,
such as sales revenue. Use a consistent measure in both numerator and denominator.

Worked four-firm ratio. Firms A-F have annual sales of £60m, £50m, £40m,
£20m, £16m and £14m. Total market sales are £200m/year. The largest four have
£170m /year:

_ sales of largest four

OR4 = x 100

total market sales

(60 + 50 + 40 4 20) £m/year
200 £m/year

CRy = x 100 = 85%

Now A and B merge and all sales stay unchanged. The merged firm has £110m /year,
followed by firms with £40m, £20m, £16m and £14m. Re-rank before selecting the
largest four:

(110 4+ 40 4 20 + 16) £m/year
200 £m/year

CR4,after = x 100 = 93%

All numerator and denominator values use £million/year. The increase is 8 percentage
points. Do not count A and B separately after they merge; do not confuse an 85%
combined share with 85% for each firm. High concentration shows dominance by a few
large sellers but does not alone prove collusion, high prices or weak potential entry.

B Entry, exit and contestability

Explain how a barrier works. A restrictive licence is a legal barrier. A scarce suitable
harbour site is a physical obstacle. An incumbent’s large low-cost network may give
a cost advantage that a smaller entrant cannot match. Strong buyer loyalty to an
established brand is a market obstacle. Categories can overlap; the mechanism matters
more than assigning a single label. Perfect competition assumes many buyers and
sellers, informed choices, an identical product and free entry and exit. Few sellers
with imperfect information may have a different competitive position even when other
features look similar.

A contestable market faces effective pressure from potential entrants.
In the ideal model, entry and exit are free, entrants can access comparable technology
and costs, and there are no unrecoverable entry costs. Even a few current sellers may
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keep prices close to cost if a newcomer can quickly win business and leave without a
large loss. The number of current firms is therefore not a complete test of competition.
A temporary profit opportunity is less threatening if entering takes years or incumbents
can react before entrants recover their investment.

A sunk cost is unrecoverable once incurred. It is different from a fixed cost,
which describes how cost varies with output during a period. Equipment that can be
sold on exit is not wholly sunk.

Worked entry investment. A newcomer spends £20,000 on equipment and £5,000
on launch advertising. It can resell the equipment for £18,000 on exit; the advertising
cannot be recovered. Ignoring other costs and receipts:

Sunk cost = initial outlay — recoverable value

Sunk cost = (£20,000 + £5,000) — £18,000 = £7,000

This £7,000 makes quick entry and exit less attractive than the full-recovery case.
Once already incurred, however, sunk cost should not itself justify continued produc-
tion: compare future avoidable costs and returns. Future exit penalties and obligations
may affect that comparison. Do not claim that past sunk spending automatically traps
a firm into rationally operating at a continuing avoidable loss.

B QOligopoly: interdependent choices and a payoff matrix

In oligopoly, a few firms dominate and each firm’s outcome depends on how rivals
respond. Firms may compete on price, service or quality, or coordinate decisions.
Neither collusion nor a price war is inevitable. A payoff matrix lists each
player’s outcome for every combination of choices.

Illustrative one-shot game. Two firms independently and simultaneously choose
high or low prices, without a binding agreement. Each cell gives (A’s profit, B’s profit)
in £ /week. These are teaching data, not a prediction of actual airline or cafe profits.

A’s choice B: high B: low

High (700, 700) (200, 900)
Low (900, 200) (400, 400)

Read the first number for A and the second for B. If B chooses high, A prefers low:
£900/week rather than £700/week. If B chooses low, A still prefers low: £400/week
rather than £200/week. The symmetric reasoning gives the same preferred responses
for B. Thus both choose low, making £400/week each. Neither can improve by chang-
ing alone from low/low.

Yet high/high would give £700/week each. This is a Prisoner’s Dilemma
: each firm’s individually preferred response produces an outcome worse for both
than mutual cooperation in this table.
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Joint profit, ; = £700/week + £700/week = £1,400/week

Joint profit; ; = £400/week + £400/week = £800/week

The higher joint total does not remove the temptation for one firm to undercut while
the other keeps a high price. A cartel must address incentives, monitoring and re-
sponses to cheating. New entrants, differing costs and many participants can weaken
coordination. Repeated dealings and credible future responses may change incentives;
the one-shot result is conditional on the displayed payoffs and assumptions. Do not
infer one universal outcome for every oligopoly.

B Price and non-price competition: compare profits, not only sales

Price competition means changing price to attract buyers. Non-price
competition uses quality, service, branding or promotion. Advertising
can communicate useful differences or build loyalty; better service may increase costs
as well as demand. Rivals may imitate either approach, so neither is guaranteed to
succeed.

Worked monthly forecasts. Initially price is £10/unit, sales are 100 units/month,
unit variable cost is £6 and fixed cost is £200/month. A price cut to £9 is forecast to
sell 115 units/month with the same fixed cost. Alternatively, price stays £10 and extra
service/advertising costing £60/month is forecast to raise sales to 120 units/month.
Use TR =PQ, TC =TFC+vQ and 1 = TR — TC, where v = £6/unit.

Case Q TR TC Profit

Initial 100 1000 800 200
Price cut 115 1035 890 145
Service/ad 120 1200 980 220

Output is units/month; money totals are £/month. The price cut increases revenue
by £35/month but reduces profit by £55/month. The service/advertising forecast
increases profit by £20/month after its extra cost. For example:

TChq = TFC + vQ = £260/month + £6/unit x 120 units/month = £980/month

Taa = TR — TC = £1,200/month — £980/month = £220/month

These are forecasts. If rivals match the offer or demand disappoints, recalculate rather
than assuming the stated sales increase. A price reduction may benefit buyers even if
it reduces the firm’s profit.
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B Price discrimination: distinguish the pricing rule

Price discrimination means different prices for the same product where
the difference is not explained by different supply costs. A higher delivery charge
for a distant address may reflect a higher cost, so different prices alone do not prove
discrimination. A ticket bought early and a ticket bought just before departure may
sort travellers by their willingness to pay; changing demand or capacity also needs
consideration. Do not infer the precise degree from timing alone.

o First-degree price discrimination charges each unit at the indi-
vidual buyer’s maximum willingness to pay for that unit. It requires detailed infor-
mation and control over resale; it is an idealised benchmark, not simply charging
one high price to everyone.

» Second-degree price discrimination varies the unit price with
quantity or a menu of purchase options. Buyers select an option rather than the
seller assigning a price from their identity. A quantity discount is discriminatory
only insofar as its price differences are not explained by cost differences.

e Third-degree price discrimination charges different identifiable
groups different prices for the same product, for example an ID-checked student
ticket and an adult ticket. Groups must be kept separate. Different demand re-
sponses allow different profit-maximising mark-ups; it is not necessary for every
group to have inelastic demand.

B Compare a uniform price with first-degree pricing

Illustrative three-unit model. One buyer is willing to pay up to £12 for the first
unit, £9 for the second and £6 for the third. Additional units have no value to this
buyer. Each unit costs £4 to supply, there is no fixed cost, and the buyer purchases
when willingness to pay is at least the price. Ignore administration costs initially.

Uniform price (£/unit) Units bought TR (£) Cost (£) Profit (£)

12 1 12 4 8
9 2 18 8 10
6 3 18 12 6

These willingness-to-pay thresholds give the best uniform prices for each possible pos-
itive quantity. A higher price within a range cannot sell more; lowering it within that
range only reduces revenue. Not selling gives zero profit. The best uniform choice is
therefore £9/unit and two units, with profit £10.

Under first-degree pricing the seller charges £12, £9 and £6 for the three units. All
three units’ marginal values here exceed the £4 marginal cost:

TR:ZB:£12+£9+£6:£27.

TC = MC x Q = (£4/unit)(3 units) = £12.
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T=TR-TC = £27 — £12 = £15.

The uniform-price buyer keeps £3 of consumer surplus on the first unit. Perfect first-
degree pricing takes that surplus and also serves the third unit. Consumer surplus is
zero under the stated purchase-at-indifference assumption. With marginal willingness
to pay representing social benefit, marginal cost representing social cost and no other
distortion, supplying the third unit adds £2 of total surplus. This efficiency result
does not establish a fair distribution or that perfect information is realistic.

B Second-degree pricing: let the buyer choose a quantity

Keep the same buyer and constant £4/unit cost. Offer the first two units at £9 each
and the third at £5. The total bill is £9 for one, £18 for two and £23 for three. The
buyer’s total willingness to pay is £12, £21 and £27 respectively. Net benefits are
£3, £3 and £4, so the buyer strictly prefers three units. This is a quantity menu, not
a price based on a student ID.

1=TR—-TC = £23 — (£4/unit)(3 units) = £11.

Profit is £1 above the best uniform-price profit. Extra administration cost above £1
removes that gain. The constant cost assumption makes clear that this price pattern
is not simply passing on a cheaper cost of supplying the third unit. A different buyer
may choose another quantity; the menu does not force everyone to buy three.

B Third-degree pricing: separate identifiable groups

A separate illustrative market. Each customer buys at most one visit; cost is
£4/visit, with no fixed or administration cost. In group A two customers will pay up
to £12 and £10. In group B two will pay up to £7 and £5. Customers buy at a price
equal to their maximum willingness to pay. Group membership can be verified and
tickets cannot be transferred.

One price (£/visit) Visits sold TR (£) Profit (£)

12 1 12 8
10 2 20 12
7 3 21 9
5 4 20 4

The best uniform price is £10, giving two visits and £12 profit. For separate group
prices, A’s best choice is £10 for two visits, giving £12 profit. B’s best choice is £7 for
one visit, giving £3 profit, rather than £5 for two visits giving £2 profit. Together:

TR = PaQa + PpQp = (£10/visit)(2 visits) + (£7/visit)(1 visit) = £27.

TC =MC(Qa+ Qp) = (£4/visit)(3 visits) = £12.
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T=TR-TC = £27 — £12 = £15.

One extra B customer is served and profit rises by £3 before administration costs.
This numerical result does not imply that all customers gain or that discrimination
always expands output. The values are illustrative thresholds, not estimates of demand
elasticities. In the usual smooth third-degree model with a common marginal cost,
the group with less elastic demand at its chosen price bears a higher mark-up. Apply
that rule to the relevant demand response rather than assuming age or income alone
proves elasticity.

B Conditions and consequences: test the mechanism

Effective discrimination requires some price-setting power, information that allows
useful prices or options to be set, and limits on resale or switching between prices.
Third-degree group pricing additionally needs identifiable, separable segments with
different demand responses. A full single-seller monopoly is not required; price lead-
ership is not a necessary condition. ID checks, non-transferable services or quantity
menus may help, but verification costs and customer behaviour matter.

If any adult can buy a transferable student ticket and resell it, the higher-price group
can bypass the adult price. Cheap resale undermines separation. An ID check may
reduce that route, but its cost and enforcement determine whether it works. A firm
that guesses willingness to pay badly can lose buyers; the original uniform price remains
an available alternative only if the firm can choose it and avoid extra costs.

Compare the whole outcome with a feasible alternative. Some buyers may pay more,
others may gain access at a lower price. Output can rise, fall or remain unchanged, so
the effect on allocative efficiency is conditional. Perfect first-degree pricing can remove
the restricted-output loss under the benchmark assumptions above while transferring
consumer surplus to the firm. Third-degree pricing does not in general remove that
loss. Higher profit might finance investment or keep a service operating, but neither
follows automatically. Administration costs, information limits, resale and entry can
reduce or remove the gain. Judge profit, access, efficiency and distribution separately.

The growth and survival of firms

A firm may expand to meet growing demand, reduce unit cost, gain bargaining power,
secure supplies or enter a new market. Its size also depends on finance, management
capacity, technology, the size of its market and the owner’s objectives. None of these
makes growth automatically profitable or socially beneficial.
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B Internal growth, external growth and diversification

Internal growth , also called organic growth , expands a busi-
ness through its own investment and activities: employing staff, adding equipment,
opening branches or developing products. A bakery opening its own second shop is an
example. Higher sales may follow, but simply defining growth as selling more omits
the investment and capacity decisions.

Diversification expands into a different product or market. It can be
internal: a car maker develops its own food business without buying another firm. It
can also be external, through acquiring a business in another industry. Diversification
and the method of growth answer different questions.

External growth combines existing businesses through a merger

or takeover . A takeover transfers control of another business; it is different
from building an additional branch. Combining two existing businesses can increase
capacity quickly, but integration takes time and resources. Growing internally can
allow closer control over development, but may be slower or limited by available finance
and skills. Judge the actual plans rather than assuming one method is always better.

B Integration: start from the acquiring firm’s position

Worked classification. A car maker buys four different businesses in four separate
cases:

o Another car maker: horizontal integration , combining firms at the
same stage of the same industry.

o A tyre supplier: backward vertical integration , moving to-
wards an earlier input-supply stage.

o A car dealership: forward vertical integration , moving towards
distribution and final buyers.

o A food company: conglomerate integration , combining businesses
in different industries. This is external diversification.

Backward and forward are both vertical integration . different stages
of the same production chain are combined. Reversing who buys whom reverses the
direction. A tyre supplier buying a car maker moves forward; a dealership buying a
car maker moves backward. Draw the chain and identify the buyer before naming the

type.
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From the car maker’s position, buying the tyre supplier is backward vertical
integration and buying the dealership is forward vertical integration. Arrows show
joining choices, not physical product flows.

A horizontal merger may share specialist equipment, remove duplicated costs and
increase bargaining power, but also reduce competitive pressure. Backward integration
may secure supplies and quality; forward integration may secure distribution and
information about buyers. Both can introduce unfamiliar management tasks or reduce
flexibility in choosing other suppliers. Conglomerate integration may spread exposure
across markets, but risks can remain linked and management may lack experience in
the new industry. Explain a specific mechanism and its limits instead of saying that
every merger achieves economies of scale.

B Compare merger savings with costs and stakeholder effects

Worked monthly forecast. Two firms together sell 200 units/month at £6/unit.
Their combined cost is £1,000/month. A merger is forecast to reduce recurring cost

to £800/month at the same output and quality, but there is a £300 transition bill in
its first month. Use AC =TC/Q, TR=PQ and mt=TR—-TC.

TR = PQ = £6/unit x 200 units/month = £1,200/month

Case TC (£/month) AC (£/unit) Profit (£/month)
Before 1000 5.00 200
First month 1100 5.50 100
Later month 800 4.00 400
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The first-month cost includes the transition payment:
TChirst = T Chrecurring + transition cost = £800/month + £300/month = £1,100/month

ACht = TCliyet/Q = £1,100/month + 200 units/month = £5.50 /unit

Tirst = 1R — T'Chygy = £1,200/month — £1,100/month = £100/month

Later recurring savings are conditional on the forecast being achieved. Lost customers,
incompatible systems or management problems can change them. This operating-
cost illustration is not a full investment appraisal: acquisition price, financing and
opportunity costs also matter. Compare the same period, output and quality rather
than hiding a one-off bill in a different period.

Lower costs need not mean lower prices if market power increases. Buyers may gain
from quality or lower prices, or lose from reduced choice and higher prices. Workers
may face training opportunities or job losses; suppliers may gain stable contracts or
face stronger bargaining pressure. Owners’ profit is only one part of the assessment.

B Why small firms survive and why some choose not to grow

A specialist repairer may have limited local demand and provide personal service with
few scale economies. That does not mean every local service has no route to expansion:
another profitable location, a new service model or a franchise may permit growth.
An online craft seller can reach a large geographical market and still choose to stay
small to keep control. A supplier can remain small by meeting specialised orders from
large manufacturers reliably.

A niche is a narrow customer need or market segment. Distinctive products,
personal service, flexibility and supplying larger firms can help a small firm survive.
They do not guarantee profit: easy entry may attract rivals, and customers’ needs
can change. Finance, management capacity, demand and the cost path constrain the
decision to expand. Small size is not by itself evidence of failure; large size is not proof
of efficiency.

Barriers to exit include future penalties or obligations that make leaving
costly. Past sunk spending is different. Once a machine’s unrecoverable purchase cost
is already sunk, that spending alone should not justify continued avoidable losses.
Compare future avoidable costs, receipts, exit obligations and alternative opportuni-
ties.
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B Effective cartels: conditions and consequences

Revisit the earlier payoff matrix. A high joint profit does not remove each firm’s
incentive to undercut or supply more than its agreed quantity. A small number of
firms can make coordination easier, similar costs can make preferred prices more alike,
and observable sales can make cheating easier to detect. Stable demand can help
distinguish cheating from an unexpected change in orders. Barriers to entry reduce
the threat of outside suppliers taking profitable business.

Worked comparison. Industry A has three similar-cost firms, stable demand, ob-
servable sales and difficult entry. Industry B has twenty different-cost firms, volatile
orders, hard-to-observe sales and easy entry. A has more favourable conditions for
maintaining a supply agreement, but it is not guaranteed to do so. B faces more coor-
dination problems, conflicting preferred prices, difficult monitoring and outside entry.
High concentration by itself does not establish a stable cartel.

An effective supply restriction can raise prices and member profits while reducing
output and buyer choice. Where no other distortion offsets the restriction, output
below the social optimum can cause a welfare loss. Cheating, entry or changed costs
and demand can undermine the agreement. Evaluate the mechanism and the evidence,
not the label alone.

B Owners, managers and the principal-agent problem

The principal-agent problem arises when a person making decisions
has different incentives from the person represented, especially when actions or effort
are hard to observe. The divorce of ownership from control

can create this problem: shareholders own a large company while managers make
many decisions. Conflict is possible, not inevitable; owners’ objectives can differ too.

Worked incentives. Project A produces £10,000/month profit before bonuses and
offers the manager an easier schedule. B produces £12,000/month before bonuses but
needs more supervision. The manager receives the same fixed salary in either case. A
profit-seeking owner prefers B here; the manager may prefer A’s easier schedule. A
10% profit bonus gives:

Bonus, = 0.10 x profit , = 0.10 x £10,000/month = £1,000/month

Bonusg = 0.10 x profity = 0.10 x £12,000/month = £1,200/month

B gives the manager £200/month more bonus. Owners also prefer B after these
bonuses: retained profit is £10,800/month rather than £9,000/month, before any
unchanged salary already accounted for in the original profit figures. The incentive
narrows the conflict but does not guarantee alignment: an easier schedule could be
worth more than £200/month to the manager.

Monitoring, profit-related pay and longer-term share incentives can help. They also
have costs and can encourage manipulation of short-term targets or risky choices.
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Choose a measure that reflects the intended outcome and check behaviour rather than
assuming any bonus solves the problem completely.

The objectives of firms

An objective is what the firm tries to achieve. A constraint limits the choices it can
make. Profit, revenue and quantity sold are different measures. Compare them using
the same demand, costs and period; do not infer an objective from one observed price
alone.

B Profit, revenue and sales: compare the same firm

Profit maximisation means choosing the feasible output with the
greatest total economic profit, including comparison with stopping production. For a
smooth interior maximum, M R = M C with marginal profit changing from positive to
negative. An intersection alone does not prove a maximum; discrete outputs, capacity
limits and several intersections require comparison of total profit.

Revenue maximisation means choosing the greatest total revenue,
TR = PQ, without subtracting costs. At a smooth interior revenue maximum, MR
changes from positive to negative through zero. A price-taking firm with a positive
fixed price has no such interior maximum: revenue rises until its feasible output limit.
Revenue maximisation need not cover costs.

Sales maximisation here means choosing the largest quantity subject
to at least normal profit, so economic profit must be non-negative. In the standard
continuous diagram, this is the largest feasible output where AR is at least ATC,
often the higher-output AR=ATC intersection. The profit constraint is essential; the
highest revenue and highest quantity are different objectives. Other stated constraints
can change the answer.

Worked comparison. Reuse the illustrative monopoly model with daily demand
P = AR = 18 — Q and economic cost TC = 20+ 2Q + Q*. Prices/costs per unit are in
pounds and Q is in units/day. The numerical coefficients have the compatible units.
Then TR = 18Q — Q? and 7 = TR — TC = 16Q — 2Q? — 20. Economic cost includes
normal profit. This is a demand and cost model, not a claim about all firms.

Q (units/day) TR (£/day) TC (£/day) Profit (£/day)

0 0 20 —20
1 17 23 —6
2 32 28 4

3 45 35 10
4 26 44 12
5 65 95 10
6 72 68 4

7 77 83 —6
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Q (units/day) TR (£/day) TC (£/day) Profit (£/day)

8 80 100 —20
9 81 119 —38
10 80 140 —60

Among these feasible integer outputs, profit is greatest at Q=4, revenue at Q=9, and
the largest quantity with non-negative profit is Q=6. At Q=0 the fixed cost remains;
stopping gives —£20/day, below the £12/day maximum. Moving from Q=4 to Q=9
raises revenue by £25/day but cost by £75/day, so profit falls by £50/day.

ATR = TRy — TR, = £81/day — £56/day = £25/day.
ATC =TCy —TCy = £119/day — £44/day = £75/day.

Am = ATR — ATC = £25/day — £75/day = —£50/day.

For a uniform-price seller, the price cut also affects earlier units. The extra five units
bring in £45/day, but the original four each bring in £5 less, losing £20/day. Net
revenue rises by £25/day. On a smooth diagram, the signed area under MR between
the two outputs is the change in TR. A price-times-quantity rectangle gives total
revenue at one output, not profit.

For divisible output in this model, profit maximisation gives 18 — 2Q) = 2 + 2@, so
Q=4. Revenue maximisation gives 18 — 2Q) = 0, so Q=9. The upper zero-profit
boundary solves 16Q —2Q? — 20 = 0, giving Q = 4+ /6 ~ 6.45 units/day. That is the
continuous sales maximum subject to non-negative economic profit, rather than Q=6
from the integer table. Price is read from AR after choosing output. Do not round a
continuous boundary upward to an infeasible integer output.
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Lllustrative continuous choices: profit Q=4, constrained sales Q~6.45 and revenue
Q=9. At the revenue mazximum, AR is below ATC, so the firm makes a loss. The
order shown belongs to this model and its constraint.

B Profit satisficing and survival

Profit satisficing means accepting a satisfactory profit target rather than the
greatest possible profit. The target must be stated. In the integer table, a target
of at least £10/day allows Q=3, 4 or 5. A manager who meets that target and
then prefers the greatest quantity chooses Q=>5, although Q=4 earns more profit. A
different secondary aim could select another acceptable output. Satisficing does not
mean every stakeholder must be happy or that all acceptable choices are equally good.

Survival means keeping the business operating, particularly when demand or access
to finance is weak. A firm may cut investment or preserve cash while accepting a
temporary economic loss. Profit and cash available to pay bills are different: a £200
monthly profit does not pay a bill if the customer has not yet paid. If only £1,200
is available and £1,500 must be paid now, the cash gap is £300. Borrowing or an
agreed delay might bridge it, but neither is guaranteed. A temporary loss does not
automatically imply immediate closure; compare future receipts with avoidable costs,
cash needs and finance. Persisting indefinitely with avoidable losses does not establish
a viable survival policy.

Objectives can change with ownership, competition, the economic climate and the
time period. Owners and managers may disagree, as in the previous principal-agent
example. A manager’s revenue-linked bonus may encourage sales even when profit
falls. Judge evidence about the stated target, constraints and behaviour rather than
assuming every large firm follows one objective.
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B Limit pricing, predatory pricing and price leadership

Limit pricing aims to discourage potential entrants. An established
firm sets a price low enough to make entry unattractive, possibly sacrificing the higher
short-run profit available at another price. The price need not be below the established
firm’s own cost. Predatory pricing aims to force an existing rival out,
using very low prices and potentially accepting short-run losses, with the intention
of raising prices later to recover them. A low price or temporary loss alone does not
establish that purpose: a promotion, falling costs or weak demand may also explain
it.

Worked distinction. At the relevant output, an established firm’s average cost is
£4/unit and a potential entrant’s expected average cost is £7/unit. A price of £6/unit
leaves a £2/unit margin over the established firm’s average cost but is £1/unit below
the entrant’s expected average cost. If used to deter entry, it is consistent with limit
pricing. It may fail if the entrant lowers its costs, serves a different niche or expects
prices to rise later. The cost estimates and the entrant’s expectations matter; one
observed price does not prove deterrence.

In a separate case, a firm charges £3/unit while its own average cost is £4/unit and
an existing rival’s is £5/unit at the relevant outputs. Both would make losses at those
outputs. If the firm uses this to remove the rival and plans a later price rise to recoup
losses, the strategy is consistent with predatory pricing. Success depends on finance,
the rival’s ability to survive and whether entry or re-entry prevents the later price rise.
These illustrative costs do not prove the purpose or success of the strategy.

Price leadership means one firm sets or announces a price change and other
firms follow. The leader may be a dominant firm or a firm regarded as a useful guide to
market conditions. Following does not require a formal agreement. If a large supplier
raises its price to £5 and others follow, the pattern is consistent with leadership;
common input-cost changes could also explain similar prices. Evidence about timing,
independent costs and communication is needed before claiming collusion. Leadership
and entry deterrence describe different features of pricing and can coexist.

B Demand elasticity and revenue on a normal demand curve

Price elasticity of demand (PED) measures percentage quantity
response divided by percentage price change. As in Topic 2, use the magnitude when
classifying demand and distinguish point elasticity from a finite-change estimate. Rev-
enue is TR = P(@), not profit.

For the illustrative straight-line demand @ = 18 — P, the gradient AQ/AP = —1 is
constant. Point elasticity is PED = (AQ/AP)(P/Q), so its magnitude varies along
the line:
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P (£/unit) Q (units/day) PED magnitude TR (£/day)

14 4 3.5 26
9 9 1 81
6 12 0.5 72

At the elastic point, a small price cut raises revenue; in the inelastic part, a small price
cut lowers it. Verify two finite changes directly rather than treating a point coefficient
as an exact large-change forecast:

TR14 = P14Q14 = (£14/un1t)(4 units/day) = £56/day
TR13 = P13Q13 = (£13/un1t)(5 units/day) = £65/d&y
TR = PsQs = (£6/unit)(12 units/day) = £72/day.

TRs; = PsQ5 = (£5/unit)(13 units/day) = £65/day.

The midpoint P=9, Q=9 maximises revenue on this line. Unit point elasticity identifies
that point; it does not mean revenue is unchanged over every finite movement away
from it. Revenue is constant along a whole unit-elastic demand segment, which is a
different statement. Revenue changes alone do not establish profit changes without
costs.

B Kinked demand: specify how rivals react

A kinked demand curve models a firm expecting rivals to ignore a
price rise but match a price cut. Above the current price, buyers can switch to rivals,
making demand relatively elastic. Below it, matching cuts limit the extra buyers
gained, making demand relatively inelastic. These are assumptions about reactions,
not a rule for every oligopoly.

IMustrative model. At the kink, P=#£10/unit and Q=10 units/day. Above that
price, inverse demand is P = 15 — 0.5Q for Q up to 10. Below it, P = 30 — 2(Q) for Q
from 10 to 15. The coefficients use compatible units. At the kink the upper and lower
one-sided PED magnitudes are 2 and 0.5 respectively; the point at the kink itself has
no single slope.

A rise to £11/unit gives Q=8, so TR falls from £100/day to £88/day. A cut to
£9/unit gives Q=10.5, so TR falls to £94.50/day. The smaller quantity response
below the kink does not mean quantity fails to rise; it rises too little to offset the lower
price.
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The upper MR branch reaches £5/unit at Q=10; the lower starts at —£10/unit. A
change in constant MC' from £2 to £//unit remains within that gap.

The two marginal-revenue branches are MR = 15 — @ above the kink and MR =
30 — 4Q below it. At Q=10 the gap extends from —4£10 to £5/unit. If constant
MC changes from £2 to £4/unit, both lie inside it: reducing output loses revenue
greater than saved cost, while expanding adds cost greater than revenue. The profit-
maximising output remains 10 and price remains £10/unit.

With fixed cost £10/day, the profit calculation changes even though price and output
do not:

TCy =F + MCyQ = £10/day + (£2/unit)(10 units/day) = £30/day.
o =TR —TCy = £100/day — £30/day = £70/day.
TCy=F+ MC,Q = £10/day + (£4/unit)(10 units/day) = £50/day.

my=TR—TC, = £100/day — £50/day = £50/day.

This rigidity result has limits. At MC=#£6/unit, above the gap, the best output
becomes Q=9 and price £10.50/unit in this same model. Rival reactions, demand
and costs can also change. The kinked-demand model illustrates why an existing price
might persist over a range of costs; it does not explain how the initial price was chosen
or prove collusion.
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Exam tips

o Identify the measure and constraint before choosing an output. Compute TR, TC
and profit separately; more sales or revenue does not necessarily mean more profit.

e Use MR=MC as a conditional marginal test and compare feasible alternatives,
boundaries and stopping. Read price from AR at the chosen Q, not from MR or
MC.

e On a standard smooth U-shaped cost diagram, MC crosses AC at its interior min-
imum because MC below AC lowers AC and MC above AC raises it. This is not a
universal shape for every technology or discrete table.

 Distinguish market structures by entry/exit, product differences, information and
price-setting power as well as firm numbers. Normal profit means economic cost is
covered, not that revenue is zero.

Vocabulary card meanings

Pareto optimality: A situation in which nobody can gain unless someone else loses.
dynamic efficiency: Improvement over time through new products and better methods.
factor immobility: When land, labour, or capital cannot easily move to a better use.
private benefit: The gain kept by the person who takes an action. social benefit:
The gain to society, including gains to people who did not pay. marginal analysis:
Comparing the extra cost and extra gain of one more unit. perfect competition: A
market with many firms, an identical product, and free entry. price competition:
Rivalry that tries to win buyers by charging less. horizontal integration: Joining with
a firm at the same stage of production. vertical integration: Joining with a firm at
another stage of the same chain. conglomerate integration: Joining with a firm in an
unrelated industry. barriers to exit: Costs that make it hard for a firm to leave an
industry. revenue maximisation: Choosing the output that brings in the largest sales
income. sales maximisation: Choosing the output that brings in the most sales income
while profit stays at or above a required minimum. divorce of ownership from control:
Shareholders own the firm, but hired managers run it. marginal external cost: The
extra cost one more unit imposes on other people. marginal external benefit: The
extra gain one more unit gives to other people. moral hazard: Taking bigger risks
because someone else will bear the loss. increasing returns to scale: Output rises
by a larger percentage than all of the inputs. decreasing returns to scale: Output
rises by a smaller percentage than all of the inputs. minimum efficient scale: The
smallest output at which long-run average cost is lowest. internal economies of scale:
Lower average cost that a firm gains by growing itself. external economies of scale:
Lower average cost that a firm gains because its industry grows. internal diseconomies
of scale: Higher average cost as one firm becomes too large to manage. external
diseconomies of scale: Higher average cost as the surrounding industry grows too
crowded. X-inefficiency: Extra cost because a sheltered firm does not work to cut
waste. contestable market: A market that new firms can enter and leave at low
cost. Prisoner’s Dilemma: A game in which each side’s safe choice leaves both worse
off. backward vertical integration: Taking over a supplier at an earlier stage of the
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chain. forward vertical integration: Taking over a customer at a later stage, such as
a retailer. first-degree price discrimination: Charging each buyer the highest price
that buyer will pay. second-degree price discrimination: Charging different prices
for different amounts bought. third-degree price discrimination: Charging different
groups of buyers different prices. limit pricing: Setting a low enough price to keep
a new rival out. predatory pricing: Pricing below cost in order to drive a rival out.
price leadership: One firm sets the price and the other firms follow it. kinked demand
curve: Demand that is flatter above the current price and steeper below it.
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