
economies of scale and fighter jets Place Mat
1 Explain why defence is considered to 
 be a public good

2 Explain the difference between a budget deficit and public 
 debt, and outline some of the problems of a large public debt

3 Outline the advantages and disadvantages to an economy 
 of reducing total Government expenditure

4 A  Explain the difference between the terms ‘short-run’ and ‘long-run’

 B  Outline the different explanations of falling average costs in both the short-
   run and the long-run, as output rises

5 Using an LRAC diagram, explain why the cost of fighter jets is going up to  the US DoD

6 A  Define the term ‘economies of scale

 B  Identify some of the economies of scale that Lockheed Martin has missed out on

7 A  Explain the difference between fixed costs and variable costs

 B  Identify some of the fixed costs and variable costs in the production of fighter jets.

 C  Explain the shape of the FC, VC, AFC and AVC curves – and draw them

10 USA GDP was measured at $18.46trn 
  in 2016.  Calculate the % of US GDP 
  spent on defence

9 Assuming the UK spent 2% of its GDP 
 on defence (which it is committed to 
 do) calculate the UK’s 2016 GDP from 
 the data from the Military Expenditure 
 bar chart

8 Research task:
 Find some data of US fiscal expenditures 
 and the top 5 biggest expenditures (as 
 a % of total fiscal spending).

 Do the same for the UK and compare 

 Who has got it right? And why?

CASE STUDY
The USA is the world’s largest 
spender on defence.  In fact, 
in 2016, it accounted for 36% 
of global military spending.  
But the price of American-
made military fighter jets is 
going up and, ironically, the 
increases are being blamed 
on Government efforts to 
reduce defence spending.

The Department of Defence 
(DoD) has committed to 
purchasing 1600 aircraft for the US Air Force – the cost of which (including research 
and development, testing and evaluation, actually buying the aircraft, and building 
facilities to support the new planes) is estimated to cost $406.5 billion. This is up 
$27.5 billion over the previous year.

The primary reason for the cost increase is the fiscal budget.  A cap on annual 
defence spending has been imposed by the Government.  Therefore, instead of buying 
instead of buying 80 planes per year and ending procurement of the jet in 2038, the 
DoD plans to buy just 60 per year and end in 2044.

The result of this “stretch” is that the DoD can’t take advantage of economies of 
scale, where average manufacturing costs for jets go down as the number of planes 
purchased each year increases. Under economies of scale, manufacturer Lockheed 
Martin can sell the planes more cheaply due to the manufacturer’s ability to negotiate 
materials, labour, and energy at a lower cost.



economies of scale and fighter jets suggested answers
1 Explain why defence is considered to be a public good.

Defence is non-rival and non-excludable.  One person’s consumption of defence 
does not affect anyone else’s.  Non-payers can still access the benefits of 
defences without paying.  Therefore, it is considered a public good

2 Explain the difference between a budget deficit and public debt, and outline 
 some of the problems of a large public debt.

The budget deficit is an annual statistic showing the difference between G and T.  
A deficit implies that T>G.  Public debt is the accumulated budget deficits.  

Problems associated with public debt include: size of repayments and the 
opportunity cost of those repayments, deterioration in credit rating (and thus an 
increase in future costs of borrowing (bond yields)), crowding out within private 
banking system

3 Outline the advantages and disadvantages to an economy 
 of reducing total Government expenditure.  

Advantages:  It decreases the size of the public debt.  Therefore, the credit 
rating may improve. It creates an incentive to work (if spending on welfare is 
reduced) and encourages competition in markets (if subsidies are cut).  It is 
deflationary (AD falls)
Disadvantages:  It leads to a fall in AD and therefore growth may slow (or 
fall!), may lead to recession.  It may lead to an increase in unemployment 
(especially if the Gov’t cuts public sector workers).  It leads to a deterioration 
in the standard and provision of public goods and merit goods; this will impact 
negatively on living standards, especially for low-income households.  Redis-
tribution of income is less effective, so inequality may worsen.

8 Research task:
 Find some data of US fiscal expenditures and the top 5 biggest expenditures 
 (as a % of total fiscal spending).
 Do the same for the UK and compare.
 Who has got it right? And why?

Research task
US (discretionary spending): military spending is around $600bn annually which 
is equal to around 54% of discretionary spending; running the government costs 
$73bn followed by education at $70bn, health at $66bn and ‘veterans benefits’ 
at $65bn. In terms of automatic / mandatory spending, the US government 
spends $1.25trillion on social security/benefits, health $985bn, $120bn on food/
agriculture. (Source: https://www.nationalpriorities.org/budget-basics/federal-
budget-101/spending/)

UK: UK Gov’t total spending is around £815bn, of which 18% goes to the NHS, 
20% on pensions, 11% on education, welfare 14%, interest payments 7%, 
defence 6%

9 Assuming the UK spent 2% of its GDP on defence (which it is committed to do) 
 calculate the UK’s 2016 GDP from the data from the Military Expenditure bar chart

$2.415trn

4 A  Explain the difference between the terms ‘short-run’ and ‘long-run’.
 B  Outline the different explanations of falling average costs in both the 
   short-run and the long-run, as output rises

 (a) SR - at least one factor of production is fixed; LR – all factors of production 
 are variable

(b) In the SR, increasing output leads to the Law of Diminishing Marginal Returns 
which states that as we add additional variable factor units to the production 
process, the marginal product will begin to fall.  Therefore, the cost of producing 
more units of output will rise

In the LR, however, firms can access economies of scale (increase all factors of 
production) and therefore increasing output can lead to lower unit costs

5 Using an LRAC diagram, explain why the cost of fighter jets is going up to 
 the US DoD.

This is a movement back along the LRAC curve (i.e. a movement leftwards 
and upwards along LRAC).  In the diagram, from L to M, or from M to S.  This 
is because the firm is reducing its output of fighter jets and so it cannot ac-
cess as many economies of scale as it could before, therefore average costs 
will rise

7 A  Explain the difference between fixed costs and variable costs. 
 B  Identify some of the fixed costs and variable costs in the production of 
   fighter jets.
 C  Explain the shape of the FC, VC, AFC and AVC curves – and draw them

FIXED COSTS: Costs that do not change with output e.g. loan repayments, i.e. 
costs that must be paid even when output is zero

VARIABLE COSTS:  Costs that do change directly with output e.g. material costs

Total Fixed Costs are horizontal since there is no change to these costs when 
output increases

Total Variable Costs increase at a decreasing rate to begin with as diminishing 
returns has not yet occurred.  Once it has, TVC increases at an increasing rate 
thereafter.

Average Fixed Costs tends to zero as the total fixed cost is gradually spread out 
amongst more units of output.

Average Variable Cost falls initially as the increasing returns section of MC 

pushes it down.  Then, as MC increases, this pulls the AVC up

7.	  FIXED	  COSTS:	  	  Costs	  that	  do	  not	  change	  with	  output	  e.g.	  loan	  repayments,	  i.e.	  costs	  that	  must	  be	  
paid	  even	  when	  output	  is	  zero	  

VARIABLE	  COSTS:	  	  Costs	  that	  do	  change	  directly	  with	  output	  e.g.	  material	  costs	  

	  	  	   	  

Total	  Fixed	  Costs	  are	  horizontal	  since	  there	  is	  no	  change	  to	  these	  costs	  when	  output	  increases	  

Total	  Variable	  Costs	  increase	  at	  a	  decreasing	  rate	  to	  begin	  with	  as	  diminishing	  returns	  has	  not	  yet	  
occurred.	  	  Once	  it	  has,	  TVC	  increases	  at	  an	  increasing	  rate	  thereafter.	  

Average	  Fixed	  Costs	  tends	  to	  zero	  as	  the	  total	  fixed	  cost	  is	  gradually	  spread	  out	  amongst	  more	  units	  
of	  output.	  	  	  

Average	  Variable	  Cost	  falls	  initially	  as	  the	  increasing	  returns	  section	  of	  MC	  pushes	  it	  down.	  	  Then,	  as	  
MC	  increases,	  this	  pulls	  the	  AVC	  up.	  	  	  

8.	  Research	  task	  

US	  (discretionary	  spending):	  military	  spending	  is	  around	  $600bn	  annually	  which	  is	  equal	  to	  around	  
54%	  of	  discretionary	  spending;	  running	  the	  government	  costs	  $73bn	  followed	  by	  education	  at	  
$70bn,	  health	  at	  $66bn	  and	  ‘veterans	  benefits’	  at	  $65bn.	  In	  terms	  of	  automatic	  /	  mandatory	  
spending,	  the	  US	  government	  spends	  $1.25trillion	  on	  social	  security/benefits,	  health	  $985bn,	  
$120bn	  on	  food/agriculture.	  (Source:	  https://www.nationalpriorities.org/budget-‐basics/federal-‐
budget-‐101/spending/)	  

UK:	  UK	  Gov’t	  total	  spending	  is	  around	  £815bn,	  of	  which	  18%	  goes	  to	  the	  NHS,	  20%	  on	  pensions,	  11%	  
on	  education,	  welfare	  14%,	  interest	  payments	  7%,	  defence	  6%	  

9.	  $2.415trn	  

10.	  	  3.25%	  

10 USA GDP was measured at $18.46trn in 2016. Calculate the % of US GDP 
  spent on defence. 

 3.25%

6 A  Define the term ‘economies of scale.

 B  Identify some of the economies of scale that Lockheed Martin has missed out on.

(a) A fall in the average costs of production as a result of an increase in scale of 
the firm (i.e. in the long run)

(b) Bulk buying in materials and energy, division of labour, financial economies 
(such as loan repayments)

1.	  Defence	  is	  non-‐rival	  and	  non-‐excludable.	  	  One	  person’s	  consumption	  of	  defence	  does	  not	  affect	  
anyone	  else’s.	  	  Non-‐payers	  can	  still	  access	  the	  benefits	  of	  defences	  without	  paying.	  	  Therefore,	  it	  is	  
considered	  a	  public	  good.	  

2.	  The	  budget	  deficit	  is	  an	  annual	  statistic	  showing	  the	  difference	  between	  G	  and	  T.	  	  A	  deficit	  implies	  
that	  T>G.	  	  Public	  debt	  is	  the	  accumulated	  budget	  deficits.	  	  	  

Problems	  associated	  with	  public	  debt	  include:	  size	  of	  repayments	  and	  the	  opportunity	  cost	  of	  those	  
repayments,	  deterioration	  in	  credit	  rating	  (and	  thus	  an	  increase	  in	  future	  costs	  of	  borrowing	  (bond	  
yields)),	  crowding	  out	  within	  private	  banking	  system.	  

3.	  	  Advantages:	  	  It	  decreases	  the	  size	  of	  the	  public	  debt.	  	  Therefore,	  the	  credit	  rating	  may	  improve.	  	  It	  
creates	  an	  incentive	  to	  work	  (if	  spending	  on	  welfare	  is	  reduced)	  and	  encourages	  competition	  in	  
markets	  (if	  subsidies	  are	  cut).	  	  It	  is	  deflationary	  (AD	  falls).	  	  	  

Disadvantages:	  	  It	  leads	  to	  a	  fall	  in	  AD	  and	  therefore	  growth	  may	  slow	  (or	  fall!),	  may	  lead	  to	  
recession.	  	  It	  may	  lead	  to	  an	  increase	  in	  unemployment	  (especially	  if	  the	  Gov’t	  cuts	  public	  sector	  
workers).	  	  It	  leads	  to	  a	  deterioration	  in	  the	  standard	  and	  provision	  of	  public	  goods	  and	  merit	  goods;	  
this	  will	  impact	  negatively	  on	  living	  standards,	  especially	  for	  low-‐income	  households.	  	  Redistribution	  
of	  income	  is	  less	  effective,	  so	  inequality	  may	  worsen.	  

4.	  (a)	  SR	  -‐	  at	  least	  one	  factor	  of	  production	  is	  fixed;	  LR	  –	  all	  factors	  of	  production	  are	  variable	  

(b)	  In	  the	  SR,	  increasing	  output	  leads	  to	  the	  Law	  of	  Diminishing	  Marginal	  Returns	  which	  states	  that	  as	  
we	  add	  additional	  variable	  factor	  units	  to	  the	  production	  process,	  the	  marginal	  product	  will	  begin	  to	  
fall.	  	  Therefore,	  the	  cost	  of	  producing	  more	  units	  of	  output	  will	  rise.	  

In	  the	  LR,	  however,	  firms	  can	  access	  economies	  of	  scale	  (increase	  all	  factors	  of	  production)	  and	  
therefore	  increasing	  output	  can	  lead	  to	  lower	  unit	  costs	  

5.	  	  This	  is	  a	  movement	  back	  along	  the	  LRAC	  curve	  (i.e.	  a	  movement	  leftwards	  and	  upwards	  along	  
LRAC).	  	  In	  the	  diagram,	  from	  L	  to	  M,	  or	  from	  M	  to	  S.	  	  This	  is	  because	  the	  firm	  is	  reducing	  its	  output	  of	  
fighter	  jets	  and	  so	  it	  cannot	  access	  as	  many	  economies	  of	  scale	  as	  it	  could	  before,	  therefore	  average	  
costs	  will	  rise.	  

	  

6.	  (a)	  A	  fall	  in	  the	  average	  costs	  of	  production	  as	  a	  result	  of	  an	  increase	  in	  scale	  of	  the	  firm	  (i.e.	  in	  the	  
long	  run)	  

(b)	  Bulk	  buying	  in	  materials	  and	  energy,	  division	  of	  labour,	  financial	  economies	  (such	  as	  loan	  
repayments).	  


