
PROFESSOR ALLAN SLEEMAN 1 

CM5: CONSUMER AND PRODUCER 
SURPLUS (1/13/17) 

 
SOME, BUT NOT ALL, OF WHAT YOU NEED TO KNOW 
 
1. How do economists define MB and MC? 
 
2. Why is the demand curve also the MB and the WTP curve? 
 
3. What is your demand for $2m sports cars or $250,000 diamond rings? 
 
4. How is consumer surplus defined? 
 
5. How is consumer surplus shown on a supply and demand diagram? 
 
6. Why is the supply curve also the MC and the WTA curve? 
 
7. What is assumed about the slope of the supply/MC/WTA curve? 
 
8. What is meant by the term “short run”? 
 
9. How is the firm’s operating profit defined? 
 
10. How is producer surplus defined? 
 
11. How is producer surplus shown on a supply and demand diagram? 
 
12. Why do CS and PS exist? 
 
13. What are the gains from trade? 
 
14. How are the gains from trade shown on a supply and demand diagram? 
 
15. Are the gains from trade distributed equally between the buyer and the 
seller? 
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16. What is a Pareto optimum? 
 
17. Why is Pareto optimality a weak standard for providing policy advice? 
 
18. In what sense is the market efficient? 
 
19. Does Pareto optimality take into account the distribution of income and 
wealth? 
 
20. What is a Pareto improvement? 
 
21. Can a policy be a Pareto improvement even if it makes some persons worse 
off? 
 
22. Why are there few real world situations where Pareto improvements are 
possible? 
 
23. What is the so-called water-diamond paradox? 
  
24. Why is the water-diamond paradox not a paradox? 

 
1. MARGINAL BENEFIT AND MARGINAL COST 
 
1. Marginal benefit (MB) is the change in total benefit (TB) brought about by a 
unit change in the quantity consumed, that is, MB = ΔTB/ΔQ, where the symbol 
Δ (the Greek capital d, pronounced delta) indicates a change in something and 
we are assuming that the change in quantity is one unit.1  
 
2. Marginal cost (MC) is the change in total cost (TC) brought about by a unit 
change in the quantity produced, that is, MC = ΔTC/ΔQ, where the symbol Δ 
indicates a change and we are assuming that the change in quantity is one unit. 

 
2. THE DEMAND CURVE IS ALSO THE MARGINAL BENEFIT AND 
WTP CURVE 
                                                
1 Those of you who have done calculus will note that the marginal “whatever” is simply 
the instantaneous rate of change of the total “whatever” brought about by an 
infinitesimal change in “something else”. [If y = f(x)  then the total y is simply y, average y 
is y/x, and marginal y is equal to dy/dx.] 
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1. As we saw in CM4 the demand curve can be read as a MB curve. For each Q 
(say the 100th Q, Q100) there is a given height of the demand curve, which 
corresponds to the maximum price that we would be willing to pay to purchase 
and consume that unit. We interpret that price as measuring the dollar amount 
of the benefit (value/satisfaction) that we obtain from consuming that unit. If P100 

= $4 then why would we be willing to sacrifice $4 of other goods and services to 
consume Q100 if Q100 did not give us at least $4 of benefit from consuming it? (It 
may give us more than $4 of benefit.) Therefore each PX is assumed to be equal 
to the MB of consuming the corresponding unit of X. The demand curve is 
therefore also the MB curve. 
 
2. Economists call the maximum price that you would pay for a specific unit of X 
your willingness to pay (WTP) for that unit. The height of the demand curve/MB 
curve – the corresponding price for that unit of X – indicates your willingness to 
pay for the marginal unit and so the demand curve is also a WTP curve. 
3. THE DEMAND CURVE CAN BE THOUGHT OF IN THREE WAYS 
 
1. THE THREE WAYS 
 
1) A DEMAND CURVE: Starting from the vertical axis at, say P100, we can read off 
from the curve the maximum number of units of X that we would be willing to 
buy at that price, that is, the quantity demanded (Qd100). This is the familiar 
interpretation of the demand curve from CM4. (Figure 1a.) 
 
2) A MARGINAL BENEFIT CURVE: As we have just seen the demand curve is the 
MB curve. (Figure 1b.)  
 
3) A WILLINGNESS TO PAY CURVE: We have just seen that we willingly give up 
$4 for the Q100 unit and so we say that the demand curve is also a willingness to 
pay (WTP) curve. We would not buy the 100th unit if the price  
 
was $4.01 and so the $4 price is the maximum we will pay for the 100th unit. 
(Figure 1c.) [There is a missing “we” in the legend to 1c.] 
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2. Assumption: MB declines with increased consumption of X per unit of time. 
That is, the first X gives us the highest marginal gain in total benefit and 
subsequent increases in consumption yield smaller and smaller gains, MBs; the 
MB curve slopes down to the right. This is consistent with our everyday 
experience and is part of the logic underlying the negative slope of the demand 
curve. 
 

4. DEMAND VERSUS NEED 
 
1. Economists are only interested in your demand for X, not your need for it. 
Your demand for X is conditional on your ability to pay for it (ATP), which 
depends on your income, your wealth, and your ability to obtain credit. This is 
very important when thinking about the welfare aspects of markets, their social 
optimality. How much is produced of a good or service depends on demand 
and supply, but demands and supplies are dependent on ATP. Therefore, the 
socially optimal resource allocations generated by the “invisible hand”, are the 
result of the households’ initial endowments of resources; a child born into 
poverty will have little influence on resource allocation, whereas a child born 
with a billion dollar trust fund will have much greater influence on what gets 
produced. Similarly a child who is well educated and has excellent nutrition and 
health care will earn more than one who is poorly educated and is born 
underweight. A woman with the better endowment of human capital will have a 
larger say in resource allocation than a woman living in poverty because she 
received an inferior education.2  
 

                                                
2 The US is the only industrial country in which more is spent on the education of the 
children of the rich than on the education of the children of the poor. 
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2. The concept of a marginal benefit is tied to our ability to pay. I get no 
marginal benefit from flying first class because although I can afford to do so, I 
choose not to because the opportunity cost of a first class seat is too high for 
me. Therefore the market reflects only those desires that can potentially be 
consummated by a purchase. I might get a very large marginal benefit from 
flying first class but I cannot realize that benefit unless I actually purchase the 
first class ticket.  
 
3. Of course, economists have no way of determining my potential marginal 
benefit if my ability to pay is less than the supplier’s willingness to accept; there 
will be no market purchase. The economist is forced to use price as a measure 
of value because she cannot see into our brains. And even if we could somehow 
determine an individual’s subjective valuation of something we have no way of 
comparing that subjective valuation with that of another person. Economists will 
not make explicit interpersonal comparisons of utility (satisfaction).  
 
 
 
5. CONSUMER SURPLUS 
 
1. The total benefit (TB) obtained from consuming 100 pieces of dark chocolate, 
X, is the sum of the MBs of the individual pieces consumed: TB = MB1 + MB2 + ... 
+ MB20 + ... + MB66 + ... + MB87 + ... + MB99 + MB100. If we draw a vertical line 
from Q1 on the horizontal axis until it reaches the demand curve then the height 
of that line is the MB of consuming the first square of chocolate. Similarly the 
height of the demand curve above Q20 is the MB of consuming the 20th 

chocolate square. The vertical lines in Figure 2 show the MBs of various 
chocolate squares; the total length of all the lines would be equal to the TB of 
consuming the 100 squares of chocolate. 
 
 
 



PROFESSOR ALLAN SLEEMAN 6 

 
 
 
2. It is much more convenient to think of the pieces of chocolate (or whatever X 
stands for) as being infinitely divisible (if we melt the chocolate we can get down 
to the molecular level) and consumers as being infinitely discriminating. We can 
then think of the TB of consuming 100 units of dark chocolate as the area under 
the demand curve up to the Q100 unit consumed level (Figure 3). 
 

 
The total expenditure (TE) on the 100 pieces of chocolate is the unit price times 
quantity (P x Q), which is $4 x 100 = $400. TE is the black rectangle in Figure 4.  
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3. If we compare TE with TB then clearly TB is larger; it has to be because TE is 
determined by the price of the last unit bought and sold, Q. Assume that each 
unit of X sells for the same price. The MB of the last unit purchased determines 
Pe and the last unit gives the lowest MB. The difference between TB and TE is 
the triangular area beneath the demand curve and above the Pe. We call this 
triangle, Consumer Surplus (CS). CS = TB − TE (see Figure 5.) 
 
 

 
 

4. Consumer surplus is the difference between the TB and the TE associated 
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with consuming some given number of units of X. Consumer surplus is measured 
as the area under the demand curve and above the equilibrium price. The 
existence of a consumer surplus is the consequence of the fact that in a perfectly 
competitive market all units sell for the same price (they are identical to one 
another) and the price at which they are sold is the price set at the margin; the 
price of the last and least valuable unit. The consumer receives a marginal 
benefit that is greater than the price paid for all of the other 99 units. The gain is 
largest on the first unit purchased and much less on the 99th unit, but each unit 
except the last one gives the consumer a surplus. 
 
6. THE SUPPLY CURVE CAN BE THOUGHT OF IN THREE WAYS 
 
1. THE THREE WAYS 
 
1) A SUPPLY CURVE: Starting from the vertical axis at, say P100, we can read off 
from the curve the maximum number of units of X that a profit maximizing firm 
would be willing to sell at that price, that is, the quantity supplied (Qs100). This is 
the familiar interpretation of the supply curve from CM4.  
 
2) A MARGINAL COST CURVE: Starting on the horizontal axis at, say Q100, we 
can move vertically to the supply curve. Because the firm will only produce the 
Q100 unit if the price it receives covers its marginal cost of producing the Q100 

unit (the height of the curve at Q100). The marginal cost of producing the Q100 

unit is $4. The $4 is the value of the other goods and services that society must 
give up to obtain the Q100 unit. There is nothing special about the 100th unit. The 
argument is perfectly general; therefore the supply curve for X is also the MC 
curve for producing X.  
 
3) A WILLINGNESS TO ACCCEPT CURVE: A profit maximizing firm will only 
produce the Q100 unit if the price covers its MC, that is $4. So the height of the 
supply curve is the minimum payment that the firm must receive if it is to 
produce the Q100 unit. We call that price the firm’s willingness to accept (WTA). 
The supply curve is also the firm’s WTA curve.  

 
Assumption: The MC curve has a positive slope in the short run.3 
 

                                                
3 The short run is a period of time in which the firm is unable to increase its capital stock. 
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7. PRODUCER SURPLUS 
 
1. We know that the supply curve is the firm’s marginal cost (MC) curve and we 
have assumed that MC is positively sloped, MC increases as Q increases.4 At 
each Q (say Q100) we can use the supply curve to determine the minimum 
number of dollars the producer must receive if she is to produce that Q100 unit, 
which is P100 = $4. In order to persuade the producer to increase her output by 
another unit we must pay her at least the MC of producing that unit (and 
competition ensures that we do not have to pay more than the MC), see Figure 
6. 
 
 
 

 
 
 

2. We are doing short run analysis, which means that we are assuming that at 
least one of the inputs (capital) in the production process is fixed. Fixed means: 
does not vary with output, even if that output is zero. Traditionally the cost of 
capital – the cost of the buildings used by the firm and the costs of the machines 
it uses – is treated as the firm’s fixed cost (FC). In the short run the so-called 
fixed “cost” is unavoidable, it is either money that has already been spent and is 
not recoverable in the short run, or it is a legally binding contractual cost (for 
example, the rent agreed with the firm’s landlord). The fixed “cost” must be 
borne even if the owner of the firm decides to shut down its operations 
(bankruptcy is not an option in this model). The rental contract does not say that 
you pay one cost if you produce and another cost if you do not (the rental 
agreement is just like an annual lease that you must pay even if you leave town). 

                                                
4 And increases at an increasing rate (because of diminishing returns in the short run), but, 
for convenience, we will draw the supply curves/MC curves as straight lines. 
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Therefore, fixed costs should not be regarded as a cost when determining 
profit-maximizing decisions in the short run, because that “cost” must be paid 
irrespective of the level of output produced. If the firm takes out a legally 
binding contract to hire a small factory for $5,000 per month for one year then 
that $5,000 must be paid each month for twelve months whether the firm 
produces 1 unit, 1000 units, or 1 million units or 0 units; because there is no 
alternative to paying the $5,000 per month for the twelve months, it is not truly a 
cost as usually defined in economics although almost all microeconomics texts 
refer to it as a fixed cost.5  
 
3. Variable costs (VC) are the costs of labor, energy and raw materials all of 
which usually vary as output varies The firm in the short run maximizes its 
operating profit (πo) by subtracting its variable costs (VC) – from its total 
revenues (TR): πo = TR − VC. The VC of producing 100 units of X is the sum of 
the MCs of producing each of the 100 units, adding the MCs from the first unit 
to the one hundredth unit. The MC of the last unit produced (MC100) is the cost 
that the firm must bear if it increases output from 99 units to 100 units. MC = 
ΔTC/ΔQ but, by assumption, FC does not change when output changes and so 
MC = ΔVC/ΔQ. 
 
4. Because the MC curve is upward sloping, the cost of all units prior to the 
100th must be lower than the cost of the 100th unit. The VC (also referred to as 
the operating cost) of producing the 100 units is the sum of the MCs of each of 
those units, i.e. VC = MC1 + MC2 + ... + MC99 + MC100 (see Figure 7).  
 
 

                                                
5 Fixed costs are like sunk costs but only in the short run. 
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The VC of the 100 units is best thought of as the area beneath the MC curve up 
to Q = 100. (See Figure 8.)  
 

 
 
 
5. The firm sells each unit for the same price (P100) and so its TR is P x Q = $4 x 
100 = $400. In a legal exchange, as opposed to robbery, what is spent on the 
good or service is the same as what is received from selling it, TE = TR. In Figure 
9 TR is the blue and purple rectangle with height P100 = $4 and width Q = 100, 
that is the rectangle 0P100AQ100. If we subtract the VC from TR we get the firm's 
operating profit, which corresponds to the purple triangular area above the MC 
curve and below Pe. Producer surplus (PS) is equal to the firm’s operating profit. 
(see Figure 9). 
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6. Producer surplus is the difference between the firm’s total revenue and its 
variable cost. Producer surplus is the area above the supply (MC) curve and 
below the equilibrium price. The producer surplus arises because each unit sells 
for the same price, the price of the marginal (100th) unit. But, the last unit is the 
most expensive unit to produce because, by assumption, marginal costs 
increase with output. Because the market price has to be just sufficient to cover 
the cost of the last unit produced, the market price will be greater than MC for 
all of the first 99 units, with the first unit generating the largest surplus and the 
99th unit producing the smallest surplus. 
 
8. THE GAINS FROM TRADE 
 
1. In Figure 10 we put everything together in a single diagram. Equilibrium 
occurs when Qs = Qd, which is achieved when P = P100 = Pe = $4 and when Q = 
Qe = 100. The triangle above PE is the CS and the triangle below PE is the PS. If 
we add them together we get the gains from trade (GFT), i.e. GFT = CS + PS.  
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2. Figure 11 illustrates the fact that there is no reason to expect that CS is equal 
to PS; trade is mutually beneficial but not necessarily equally beneficial. 
 
 

 
 
 



PROFESSOR ALLAN SLEEMAN 14 

3. The crucial idea is that price is determined "at the margin"; it is the marginal 
benefit (MB) and the marginal cost (MC) of the last unit bought or sold that 
determines the price of X, not the total benefit (TB) derived from consuming the 
total number of units consumed of X nor the total cost (TC) of producing them. 
In a perfectly competitive market all units of X are identical and perfectly 
interchangeable and therefore each unit of X sells for the same price. If we pay 
$4 for the last unit of X we buy, then we pay $4 for every other unit of X, 
including the first unit. We do not buy the first unit of X for a higher price than 
the second unit of X, even though the first unit of X gives us more satisfaction 
than the second does, and this applies equally to the 100th unit and to the 
1000th unit. 
 

9. PARETO OPTIMA 
 
1. The market equilibrium is what economists call a Pareto optimum. A Pareto 
optimum is defined to be a situation in which no one can be made better off 
without making at least one person worse off. The market equilibrium is a Pareto 
optimum because once equilibrium is achieved we cannot make anyone better 
off without making someone else worse off. If we produce less than 100 units 
then we lose part of the potential CS and part of the potential PS, and if we 
produce more than 100 units then we have a situation in which MCs are greater 
than Pe, and MBs are less then Pe and so the GFT are reduced.  
 
In Figure 12 if the market produces 30 units rather than the 100 units that would 
be produced in equilibrium, then consumers lose all the surpluses they would 
have gained on the 31st through the 99th units (the lost CS is equal to the area of 
the triangle labeled A). Similarly producers lose the surpluses they would have 
made on the 31st through the 99th units (the lost PS is equal to the area of the 
triangle labeled G). If, on the other hand, the market over produces at Q=150 
then consumers lose because they are paying the price Pe for units 101 through 
150 but those units have MBs that are less then Pe (this is the area of the triangle 
labeled F). At an output of 150 units firms are selling their product at a price Pe 

that does not cover the MC of producing those units from 101 to 150. (The lost 
PS is equal to the area labeled H.) 
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2. Economists define the market equilibrium as efficient in the sense that the 
benefit to society from producing the last unit of the good or service is just 
equal to the cost to society of producing that last unit of output – assuming that 
the marginal benefits and marginal costs are also marginal social benefits and 
marginal social costs, which will not be the case if there are external effects such 
as pollution, something that we will analyze in CM19. 
 
3. Because economists try to avoid making explicit value judgments, especially 
interpersonal comparisons of utility, economists can make only very restricted 
statements about economic policy. Once a Pareto optimum has been achieved 
there are no further gains to be obtained by altering the outputs of the goods 
and services produced. Economists call Pareto optimal situations efficient 
because they do not involve waste, and because the marginal benefit of the Qe 
unit is exactly equal to the cost to society6 of producing it. 
 
4. The Pareto optimum is a very weak policy criterion. Almost all real allocations 
of resources will be Pareto optimal, even though the allocation is inefficient. This 
is because even if an allocation is inefficient, those households and firms who 
gain from the inefficient allocation will be made worse off if we remove the 

                                                
6 In terms of what society has to give up because the resources are used to produce the 
marginal unit of X, rather than a unit of some other good or service.  



PROFESSOR ALLAN SLEEMAN 16 

inefficiency.  
 
5. Pareto optimality does not depend on the distribution of income and wealth. 
An equilibrium in which one person has ninety-nine percent of income and 
everyone else (millions of people) share the remaining one percent will still be 
Pareto optimal. Economics implicitly supports the existing distribution of income 
and wealth. Slavery is perfectly consistent with Pareto optimality if slaves are not 
regarded as persons. 
 
Economists usually argue that attempts to redistribute income from the rich to 
the poor will have harmful disincentive effects. For example, very high marginal 
tax rates may cause high income individuals to work less; what is the point of 
working to earn an extra dollar if the government takes away ninety-five cents of 
it? Economists also argue that entrepreneurs will have less incentive to innovate 
if they can only retain a small portion of the wealth their innovation generates. 
Would Bill Gates and Paul Allen have built up Microsoft if they ended up with 
only half a billion dollars each rather than the many billions that they gained 
under the present tax system? My view is that the disincentive effect is small, 
because entrepreneurs are highly competitive people and they will still want to 
show how successful they are, even if they retain very little of what they earn at 
the margin. After some point more money is less of an incentive than success 
and prestige; money becomes just a way of keeping score. We will return to this 
issue when we discuss Distribution. 
 
6. A Pareto improvement occurs if a reallocation of resource causes at least 
one person to be made better off without anyone else being made worse off. 
But the set of possible Pareto improvements is very small, possibly empty. 
Almost all real economic problems involve conflicts of interest, because if they 
did not involve conflicts of interest then it is difficult to see why anyone would 
object to them solving them.7 Problems are problems because people disagree 
about how to deal with them. If a Pareto improvement can be found it must be 
because it has been overlooked, otherwise the unobjectionable policy would 
have been implemented already. 
 

                                                
7 There is some evidence that low income households who earn more than the minimum 
wage, oppose increases in the minimum wage because it narrows the gap between 
what they earn and what workers receiving the minimum wage earn. So these 
households value the psychological benefits that they gain from that wage differential, 
and are made worse off when that earnings differential shrinks. 
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Economists argue that a policy is a Pareto improvement if the winners can 
compensate the losers for their losses. But, as we will see, the compensation has 
to be paid. 
 

10. CONSUMER’S OR CONSUMERS’? 
 
1. Note that we have been switching from statements about individual economic 
agents (consumer's surplus and producer's surplus), to statements about market 
behavior (consumers' surplus and producers' surplus). Dropping the apostrophes 
to partly hide what is going on. There are problems with consumer's and 
producer's surplus even at the individual level, and we can prove that aggregate 
consumers' and producers' surpluses are not simply scaled up versions of the 
individual consumer's and producer's surpluses. However, once again, we will 
follow hallowed tradition, and having looked the problem squarely in the eye, 
we will continue to use CS and PS to evaluate market allocations because no 
one has come up with a better alternative.  
 

11. THE WATER-DIAMOND PARADOX 
 
1. The so-called Water-Diamond “Paradox”. Adam Smith observed that 
although water is necessary to keep us alive, and therefore has great intrinsic 
value to us, it has a low price, whereas diamonds, which are just pretty bits of 
carbon have very high prices, although their "value", in some ultimate sense, is 
very low because they are not vital to our existence. If you were dying of thirst 
then you would choose a paper cup of water over a barrel full of diamonds. 
Smith’s analysis of price determination was largely concerned with costs – the 
so-called labor theory of value. Because prices are set at the margin diamonds, 
which are artificially scarce, have a large MB whereas water, which in our society 
is currently in abundant supply, has a low MB. Prices reflect relative demands 
and supplies at the margin not the relative "values" of the goods and services.  
 
2. Because prices are set at the margin GDP is an underestimate of the welfare 
gains from economic activity. 
 

12. INCOME DISTRIBUTION 
 
1. Another problem with market prices as measures of "value" is, as we have 
seen in CM4, that they depend on the distribution of income. In markets some 
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people, for example, hedge fund managers, have more votes than others and so 
their preferences have more weight than those who earn less. The rich can also 
use their income and wealth to sway politicians into passing measures that help 
the rich, what economists call “rent seeking”, and so their economic power can 
also become political power, which in turn can increase their economic power.  
 
My sister-in-law died two years ago from Motor Neuron Disease (what we call 
ALS or Lou Gehrig’s disease). Pharmaceutical firms spend most of their Research 
and Development (R&D) budgets on illnesses that generate the maximum 
expected profits from successful innovation and, therefore, very rare diseases 
are not given research priority. For example, about one billion dollars is spent 
each year on the three most effective drugs to treat erectile dysfunction, far 
more than is spent on research into ALS. But the MB of a cure for ALS might be 
larger than the MB of a better erection pill. Economists cannot measure the true 
marginal benefits of goods and services because they can only observe what we 
pay for things, not what we would pay if we had much more purchasing power (a 
higher ability to pay, ATP). Diseases that chronically incapacitate poor people in 
LDCs receive relatively little attention, because the persons with the diseases, or 
the persons most likely to catch the diseases, do not have enough potential 
money votes to make it profitable to do the research that might save their lives 
or alleviate their suffering.  
 
http://www.theguardian.com/global-development/2015/jan/20/pharmaceutical-companies-pneumococcal-vaccine 
 
http://www.theguardian.com/global-development/2015/jan/27/bill-gates-dismisses-criticism-of-high-prices-for-vaccines 
 
http://www.nytimes.com/2011/04/14/health/14pills.html?_r=0 

 
Most of the material in CM5 (parts 1-6 and 11) is largely standard textbook 
fodder. Look at the Mankiw’s Power Points if you want to see how the textbooks 
handle this material. I have not added a lot of links to web materials for CM4 
and CM5 because you probably are quite tired of supply and demand by now. 
What we are going to be doing in CM6-11 and 20-24 is to use the supply and 
demand model to analyze some real world policy issues; I will add links to those 
Commentaries. (4,559)  
 
 
 
 


