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ECONOMICS

3.2
Externally assessed 4 credits

Achievement Standard 91400
Demonstrate understanding of the 
efficiency of different market structures 
using marginal analysis

Achievement Standard 91400 (Economics 3.2) is worth 4 credits. The standard focuses on the following  
key questions:

• What happens to a firm’s costs if it produces one more unit?

• What happens to a firm’s revenue if it sells one more unit?

• How do firms determine the most profitable output to produce?

• What happens to a firm’s output if either demand or costs change?

• What effect does a market’s structure have on these output decisions?

• What effect does a market’s structure have on the long run efficiency of the market?

The idea of marginal analysis is central to understanding the concepts in this standard fully. Marginal analysis 
is about considering what happens to costs and revenue for the last unit produced, i.e. marginal costs and 
marginal revenue. These concepts are essential to firms in determining the best level of output to produce.

Note that while Achievement Standard 91400 refers to ‘market structures’, for this external standard, 
only perfectly competitive and monopoly markets are relevant. Other market structures are considered in 
Achievement Standard 91401.

The difference between ‘Achieved’, ‘Merit’ and ‘Excellence’ in this standard is determined by the depth 
with which you are able to address the key concepts, your ability to explain the inter-relationships between 
the concepts, to integrate the use of economic graphs into your explanations and to compare and contrast 
the outcomes in differing market structures.

Given the structure of the standard, questions are likely to involve:

• explaining why a firm maximises profits at the output where marginal revenue equals marginal cost 
and not at any other output level

• explaining how a firm will respond to a change in any of variable costs, fixed costs or demand using 
marginal analysis, i.e. comparing marginal revenue and marginal cost

• contrasting how the perfectly competitive firm/market and monopoly firms react to different profit 
levels in the short and long run

• explaining why perfectly competitive firms are allocatively efficient but monopolies (including natural 
monopolies) will never be allocatively efficient without government intervention

• contrasting possible government interventions aimed at improving the efficiency of monopolies.

Market situations – competition
Competition occurs when there is more than one supplier in a market. The number of competitors in a 
market determines the behaviour of these suppliers in relation to one another.

The most competitive market possible occurs under Perfect Competition. The characteristics for Perfect 
Competition are:
• a very large number of buyers and sellers
• perfect knowledge in the marketplace
• ‘price takers, not price makers’ – perfect competitors can sell all they want at the going price, but will 

sell nothing at all if they put their price above this.
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• freedom of entry to and exit from the market
• a homogeneous good or service – one firm’s output is identical to that of another.

If any of these factors are missing the market is automatically imperfect. It is very difficult to have a situation 
of perfect knowledge in the marketplace, and if your product is identical to another, it is easy to make up a 
difference if you can’t find one!

In an imperfect market, the number of competitors in a market is determined by a variety of factors, 
including set-up costs (or other restrictions to entry), the number of substitute goods or services available, 
and other factors.

The least competitive market structure is a monopoly. The characteristics for a monopoly are:

• one producer producing a good or service with no close substitutes

• very high barriers to entry, making it almost impossible for new firms to enter the market – barriers may 
include control of a resource or intellectual property, legal barriers or being a natural monopoly

• it can set either price or the quantity produced but not both

• as there is no competition for a monopoly it will always over-price and underproduce its product, 
making it allocatively inefficient.

Equilibrium of the firm

Costs

Diminishing returns and marginal costs
Marginal cost is the addition to total cost of producing one more unit – the cost of making the last unit of 
output.

The law of diminishing returns states that ‘as more units of a variable factor (e.g. labour) are added to a 
fixed factor (e.g. land or capital), total output will at first rise at an increasing rate, then rise at a decreased/
diminishing rate, and may eventually fall’. In the short run, in Economics, at least one factor of production 
is fixed.

After diminishing returns set in, each unit of output takes proportionally more and more inputs to make it, 
which means that marginal costs will be increasing with each unit of output.

Graphing this effect on cost, the marginal cost curve 
is shown as a ‘J’ shape (almost a mirror image of 
the marginal output curve – no accident, as it is the 
relationship of output to inputs that causes the pattern 
of costs to change).

$
Costs

Marginal
cost curve
(MC)

Output

38  Achievement Standard 91400 (Economics 3.2)

3.2

 978-1-988586-35-9 © Copying or scanning from ESA books is subject to the provisions of the Copyright Act 1994.

L3 Econ AME 2020.indb   38L3 Econ AME 2020.indb   38 12/05/20   2:29 PM12/05/20   2:29 PM



The supply curve
A firm’s supply curve is the upward-sloping portion of its 
marginal cost curve, above the average variable cost curve.

No firm would want to produce anything if its material 
and labour costs were more than it could hope to receive 
when its product was sold, particularly before overheads/
fixed costs were taken into account.

Unless the price received covers all variable costs, the firm 
will not supply anything. After that, price must rise to 
cover MC if the supplier is to be induced to supply more.

The relationship of cost curves

Costs
($)

Output

Minimum point of AVC
(Shut-down point)

AC = TC/Q

AFC

AVC = TVC/Q

MC = S

The relationship of cost curves

Minimum
point of AC
(Break-even 

point)

AC is average cost, i.e. the cost per unit produced by a firm. It is a flat U-shape with its minimum always 
being where it intersects the marginal cost curve.

AVC is average variable cost. Variable costs are those costs that change when the amount a firm produces 
changes, e.g. to increase production of jandals, a firm will need more rubber (materials), more electricity 
(for the machinery) and more workers (or longer hours of work).

AFC is average fixed costs. Fixed costs do not change when production levels change, e.g. rent, insurance, 
management salaries.

Revenue
Average Revenue = Total Revenue

Quantity
 = Price

Marginal Revenue is the addition to total revenue of selling one more unit of output.

Total Revenue = Price × Quantity Sold

MR behaves differently depending on the slope of the demand curve facing the firm:

• Under perfect competition – sellers face a horizontal demand curve (perfectly elastic) which means 
they do not have to lower price to sell more as they can sell all they produce at the market price, which 
means

 AR = P = D = MR

• Under imperfect competition – sellers face a downward-sloping demand curve which means they must 
lower price to sell more, which means

 AR > MR

If there is a downward-sloping demand curve (i.e. demand is not totally elastic), the MR curve falls twice as 
fast as the AR or demand curve.

$
Costs

MC = S

AC

AVC

Output

The supply
curve

Deriving a supply curve

Start of the supply
curve
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Output and pricing decisions
A firm will be in equilibrium when it is making the greatest amount of profit possible, or is minimising losses.

No firm can operate if price falls below Average Variable Cost, but a firm could keep going in the short term 
if it is not covering all its fixed costs, but is covering average variable costs.

Profit maximisation occurs at that level of output where MR = MC.

Why?

If a firm tries to increase output beyond this output level, it will find that MC on each extra unit produced 
is above MR so it is making a marginal loss on that unit. It is better off reducing output. But if it reduces 
production to a level below this output level, it will find that MR is greater than MC. This means that it is 
missing out on additional profits that it could make by increasing output. Thus the profit-maximising (also 
loss-minimising) output level will be where marginal costs equal marginal revenue.

A monopolist – one seller only
Because of (virtually) impossible 
barriers to entry, a monopolist can 
set either price or quantity in the 
market – but not both. A monopolist 
is constrained by the market demand 
curve. Therefore a monopolist will first 
set the level of output where it will 
maximise profit then determine the 
price at which it will be able to sell this 
output.

Having no competitors means a monopolist does not face the prospect of anyone entering the market and 
competing away any super profit. So this is both the short-run and the long-run situation for the monopolist.

Natural monopoly
A natural monopoly exists when one producer can supply the whole market more efficiently (i.e. at a lower 
average cost) than two or more firms in competition. This usually occurs due to large economies of scale, 
especially for networks such as telecommunications, rail and power.

For a natural monopoly, average cost falls over the entire range of demand as follows:

Qe

($)

MC

AC

OutputARMR

Pe

Like any other firm, a natural monopoly will choose to produce at Qe, where MR = MC, to maximise profit. 
Marginal analysis can be applied to natural monopolies in the same way as for monopolies.

($)

Demand Curve

AC
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normal
profit)
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AR = P = Market
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A perfect competitor

Short-run situation
A perfect competitor is a price taker, not a price maker, and must take the price ruling in the market.

Q Qe

Perfectly competitive firm

Market
price

The level of output
where MR = MC

D

The market

Area of 
super profit
(temporary!)

P S P MC = S

AC

AR = P = D = MR

Long-run situation
Because there are no barriers to entry, a perfect competitor will not stay in equilibrium if it is making super-
normal profit – others will see the super profits and enter the market because there is freedom of entry and 
exit, market supply increases and (ceteris paribus) market price will fall, until firms are earning normal profits.

 

 

MC = S 

Perfectly competitive firmThe market

AR1 = P1 = D1 = MR1

Super profit
disappears!

New firms enter the market
Qe1

P P

P1

P2

S1 S2

D

Q

AC

AR2 = P2 = D2 = MR2

Qe2 The new level of output
where MR = MC

No firm can operate below this level (normal profit) in the long run, and, as there is freedom of exit, any 
perfect competitor in this situation will drop out of the market, reducing supply so that the price rises.

Marginal analysis
Marginal analysis requires you to explain why a firm alters its profit-maximising output when either 
marginal cost (MC) or marginal revenue (MR) changes. In completing marginal analysis, the key 
consideration is: ‘Is MC equal to MR?’ If it is not, then the firm will alter its output to maximise profit.

The key to marginal analysis is to compare marginal cost and marginal revenue at the existing output.

• If marginal costs are greater than marginal revenue then the firm is losing money on the last unit it 
produced (a marginal loss). It should reduce the amount that it produces until MC = MR.

• If marginal revenue is greater than marginal cost then the firm is making a marginal profit on the last 
unit it produces (which is good) but it could make even more profit  by increasing production so long 
as MR > MC until it reaches the point where MR = MC.

  The efficiency of different market structures using marginal analysis  41

3.
2

 978-1-988586-35-9 © Copying or scanning from ESA books is subject to the provisions of the Copyright Act 1994.

L3 Econ AME 2020.indb   41L3 Econ AME 2020.indb   41 12/05/20   2:29 PM12/05/20   2:29 PM



Example 1

Suppose a perfectly competitive firm faces higher marginal costs.

The firm’s profit-maximising output would fall from Qe1 
to Qe2. Why?

Marginal analysis would state that, following the 
increase in MC, at the original output Qe1, MC is now 
higher than MR, so the firm is making a marginal loss 
on the last unit produced. The firm would be better off 
if it reduced output until  
MR = MC1 so that the firm could maximise profits at 
Qe2.

The same analysis can be applied to monopolies.

Example 2

Suppose a monopoly experiences lower marginal costs.

In this case, marginal analysis would state that, as a 
result of the fall in MC, if the firm continues to operate 
at the original profit-maximising output level (Qe), MR 
is now above MC. The firm could increase profits by 
increasing output so long as MR is greater than MC. 
Thus profit will be maximised where MC1 = MR at 
output Q1.

The same analysis can be applied to perfectly 
competitive firms. 

Allocative efficiency of market structures
Perfectly competitive markets will always be allocatively efficient. As there are many small competitors 
producing an identical product, perfect competitors have no control over the price they receive and no 
influence on the market. This means that the market operates at the price and quantity set by demand and 
supply so consumer and producer surplus is maximised.

Similarly, in the long run perfect competitor firms will also be allocatively efficient. Since they are price 
takers, MR equals AR so at the profit-maximising output level MC (Supply) = MR = AR (Demand). In the 
long run where the firm is earning a normal profit, the firm is also operating at its minimum average cost, 
thereby maximising efficiency.

By comparison, monopolies are always allocatively inefficient when operating at their profit-maximising 
output. Since MR is less than AR, the profit-maximising output where MR = MC will always be at a lower 
output and therefore higher price than would be allocatively efficient where AR (Demand) = MC (Supply). 
A deadweight loss results.
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MC1
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QQe Q1
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OutputAR(D)MR
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Monopoly

Qae
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Pe, Qe = profit-maximising price and quantity
Pae, Qae = allocatively efficient price and quantity
 = area of deadweight loss

Government policies to improve efficiency in monopoly markets
Since a monopolist can raise price and reduce output in comparison with a perfectly competitive industry, 
resulting in a deadweight loss, government may seek to intervene to improve efficiency.

Pricing regulation
The government could set the price at which a monopoly can sell its product. Two options for doing this 
are average cost and marginal cost pricing.

Qe

MC
AC

Output
AR

MR

Pe

Qmc

Pac

Price controls

Revenue 
and costs 

($)

Qac

Pmc

• Marginal cost pricing would require that the firm set its price equal to the marginal cost of the last unit 
produced at Pmc where AR meets the MC curve. This would be allocatively efficient since the market 
price and output would be the same as in a perfectly competitive market, where demand (AR) equals 
supply (MC).

• Average cost pricing could be used, where the price is set equal to the average cost (where AR meets 
AC) since at this price the monopoly would be earning only normal profits. However, this price and 
output would not be allocatively efficient. Both marginal cost and average cost pricing appear to be 
preferable to the profit-maximising equilibrium since they result in lower prices and higher output than 
a profit-maximising monopoly would choose to operate at.
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While marginal cost pricing may appear attractive since it creates allocative efficiency, problems occur with 
natural monopolies.

Qe

MC

AC

OutputARMR

Pe

Qmc

Price controls
Revenue 
and costs 

($)

Pmc

Subnormal 
profit

While the price is significantly lower and output is significantly higher than that of a profit-maximising 
monopoly, due to the shape of the AC and MC curves, if the natural monopoly was forced to price at this 
level, it would be making a subnormal profit – AC is greater than AR at the output Qmc. In the long run 
this position would be unsustainable for the monopoly. It would be better off shutting down unless the 
government was prepared to subsidise the monopoly so that it was earning a normal profit, a proposition 
that the public is unlikely to accept.

Other options
Instead of price controls, other options for regulating monopolies could include:

• forcing monopolies to sell off parts of their operations that could be part of a competitive market 

• forcing monopolies to allow potential competitors to access their networks or other resources that have 
created barriers to entry 

• nationalising the monopoly – i.e. the government taking it over and running it itself. This would allow 
the government to operate the monopoly at the socially desirable price and quantity, thereby achieving 
allocative efficiency. 
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Questions: Equilibrium of the firm

Question One: Perfect competition – falling dairy prices and interest costs

Dairy prices slip to lowest level in two years.
https://www.rnz.co.nz/news/country/368822/dairy-prices-slip-to-lowest-level-in-two-years.

Dairy prices forecast to keep falling until next year.
https://www.radionz.co.nz/news/business/376461/dairy-prices-forecast-to-keep-falling-until-next-year.

The headlines, above, indicate a lower income received by dairy farmers in New Zealand. 

Quantity

MC

AC

MR = AR = D

Graph One: A perfect competitor earning normal profit

Cost / 
Revenue / 
Price ($)

Q1

P1

1. Complete Graph One, above, to show how falling dairy prices would affect the individual 
New Zealand dairy farmer in the short run. Clearly label any curve shifts and any changes in the  
short-run price, quantity and economic profit earned.

Debt servicing is a fixed cost for dairy farmers; a decrease in interest rates would decrease their fixed costs.

Quantity

MC

AC

MR = AR = D

Graph Two: A perfect competitor earning normal profit

Cost / 
Revenue / 
Price ($)

Q1

P1

2. Complete Graph Two, above, to show how a decrease in interest rates would affect the individual 
New Zealand dairy farmer in the short run. Clearly label any curve shifts and any changes in the short-
run price, quantity and economic profit earned.

 Year 2019 
Ans. p.  119
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3. Use marginal analysis to compare and contrast the impact of falling dairy prices with the impact of 
a decrease in interest rates on an individual New Zealand dairy farmer’s short-run price, output and 
economic profit earned. Refer to both graphs in your answer. 
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Achievement Standard 91399 
(Economics 3.1): Demonstrate 
understanding of the efficiency  
of market equilibrium

3.1  Allocative efficiency and market 
responses to change

Question One
1.

Graph One: A market for a beneficial good with a subsidy

 
    

Price
($)

Quantity

S

D

A B

CD

0

P1

P3

P4

P2

S + sub

Q2
Q1 (A)

2.  a.  P7acPmax

 b.  P1bcPmax

 c.  abc (A)

3.  The subsidy will increase the producer surplus by the shaded 
area on Graph One. This will occur because the producer will 
now receive a higher price, P3, which is the price consumers 
pay, P2, plus the subsidy. This means that the difference 
between the price the producer was prepared to accept and 
the price they actually receive has increased. In addition, 
the quantity sold has increased from Q1 to Q2 so there are 
additional units from which producers gain a surplus.

  The maximum price will decrease the producer surplus from 
area P1bP6 to PmaxcP6, a loss of P1bcPmax. This occurs because 
the maximum price has resulted in a lower price being 
received (Pmax instead of P1), which means that the difference 
between the price the producer was prepared to accept and 
the price they actually receive has decreased and a lower 
quantity has been sold since quantity supplied has decreased 
from Q1 to Q3.

  In both cases a deadweight loss has been created so neither 
policy will result in allocative efficiency. The subsidy results 
in the area of deadweight loss shaded on Graph 1 which is 
the amount of the subsidy paid that does not result in either 
producer or consumer surplus. The maximum price results in 
a deadweight loss of area abc on Graph 2 as a result of the 
decrease in the quantity supplied, since the loss of producer 
surplus is not fully offset by the gain in consumer surplus.

p. 7

Answers and explanations

  The subsidy would be more beneficial to consumers since 
this will result in a more significant increase in consumer 
surplus and an increase in quantity consumed, whereas 
the maximum price actually results in a smaller quantity 
consumed than was the case at the original market 
equilibrium (and also results in a shortage). (E)

Question Two
1. a. 

Graph One: The New Zealand market for petrol

 
    

Price
($)

Quantity

S

S1

D
0

Pe

P1

QeQ1  (A)

 b.  The supply of petrol will shift to the left (decrease) since 
the cost of production has increased, making each unit 
of petrol less profitable. As a result, at price Pe there 
would now be a shortage. In response, consumers would 
bid up the price of petrol, resulting in an increase in 
quantity supplied and a decrease in quantity demanded. 
This would continue until a new price of P1 was reached 
where the quantity supplied equals the quantity 
demanded and no shortage exists. (M)

 c.  The change in price of petrol from Pe to P1 is 
proportionately larger than the decrease in equilibrium 
quantity from Qe to Q1. This occurs because the price 
elasticity of demand is relatively inelastic, meaning that 
any change in price results in a proportionately smaller 
change in quantity demanded. In the case of petrol, 
this reflects the fact that petrol is a necessity with few 
substitutes. As a result, producers are able to pass on 
much of the cost increase to consumers whose quantity 
demanded will only fall slightly due to petrol being a 
necessity. (E)

p. 9
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2. 
Graph Two: The New Zealand market for 

petrol with and without indirect taxes

 
    

Price
($)

Quantity

Swith taxes removed

Swith taxes

D
0

P1

Pe

Qe Q1

Change (increase) 
in consumer surplus

Change (increase) 
in producer surplus

  As a result of removing the taxes, both consumer and 
producer surplus will increase. Consumer surplus will increase 
since the price falls from Pe to P1 and the quantity consumed 
increases from Qe to Q1. The producer surplus also increases 
since the price they receive increases from Pe less tax to P1, 
and the quantity sold increases from Qe to Q1.

  The removal of the taxes results in allocative efficiency since 
without the taxes in place the market is at equilibrium, 
allowing consumer and producer surplus to be maximised 
and eliminating any deadweight loss. (E)

  Hint: Remember that for this standard it is assumed that 
there are no externalities present in the markets analysed, 
so removal of government interventions would result in 
allocative efficiency. Of course, this would not actually be the 
case for a product such as petrol with negative externalities of 
both production and consumption. In a nutshell, externalities 
are ignored for this standard.

Question Three
1.

Table One

Value ($)

Change in 
consumer 
surplus

Original consumer surplus area 
(47.50 – 22.50) × 50 000/2 
less new consumer surplus area 
(47.50 – 35) × 25 000/2

468 750 
decrease

Change in 
producer 
surplus

New producer surplus area  
(35 – 17.50) × 25 000 plus  
(17.50 – 12.50) × 25 000/2  
= $500 000 

less old producer surplus area  
(22.50 – 12.50) × 50 000/2  
= $250 000

$250 000

Deadweight 
loss

(35 – 17.50) × 25 000/2 $218 750

(A)

2.  Consumers of this species of fish are worse off, since 
consumer surplus has decreased by $468 750. As a result 
of the quota, the price will increase from $22.50 to $35/kg, 
while the quantity consumed decreases from 50 000 kg to 
25 000 kg. Both these factors reduce consumer surplus.

  Producers of this species of fish are better off, with the 
producer surplus increasing by $250 000. This occurs because 
the impact of the higher price more than offsets the loss of 
producer surplus resulting from the halving of sales of fish.

  Allocative efficiency is lost in this market, since a deadweight 
loss of $218 750 is created due to the loss of consumer 

p. 12

surplus exceeding the gain in producer surplus, so consumer 
and producer surpluses are not maximised. (E) 

  Hint: As with Q2 above, this question assumes that there are 
no externalities present in the market.

Question Four
1. Graph One: Market for electric vehicles

– impact of a subsidy
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0
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80
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Qe
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P1

Q1
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Deadweight loss

Increase in producer 
surplus

Increase in 
consumer surplus

(A)

2. Table One

  Change in CS –  New CS = ½ × $15 000 (height) × 
45 000 (base) = $337 500 000 
Original CS = ½ × 10 000 × 30 000 = 
$150 000 000 
Change = increase of $187 500 000

  Change in PS –  New PS = ½ × $15 000 × 45 000 = 
$337 500 000 
Original PS = ½ × 10 000 × 30 000 = 
$150 000 000 
Change = increase of $187 500 000

  Total cost of subsidy = $10 000 per car × 45 000 vehicles = 
$450 000 000

  Deadweight loss = ½ × $10 000 (height) × 15 000 (base) = 
$75 000 000 (M)

 Hints:

1. There are two different ways in which you can calculate a 
change in consumer and producer surplus. You can either 
calculate the new area minus the original area of surplus 
as above or you could calculate the actual area of change, 
which requires that you break your area into two parts – a 
rectangle plus a triangle. For example, in this case the 
change in consumer surplus could also have been calculated 
as $5 000 × 30 000 (the rectangle = 150 000 000) 
plus ½ × 5 000 × 15 000 (the triangle = 37 500 000) = 
$187 500 000.

2. It will not always be the case that the answers for a change 
in consumer surplus and producer surplus are exactly the 
same – this will depend on the price elasticity of demand, so 
always calculate each area separately.

3. While the question does not ask you to shade in the areas of 
the deadweight loss or the surpluses, there is no reason why 
you couldn’t do this if it helps you to work out your answer. 
However, do label it so that the marker can be sure what 
you have shown.

3. As a result of the subsidy, the area of consumer surplus has 
increased by $187 500 000. With the subsidy in place, the 

p. 14
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