EE211
PRINCIPLES OF MICROECONOMICS

Topic 4.
Consumer Surplus, Producer Surplus, and the
Efficiency of Markets



Topics

- Consumer Surplus
- Producer Surplus
- Market Efficiency



Welfare Economics

- Recall: the allocation of resources refers to:
- how much of each good is produced
- which producers produce it
- which consumers consume it

- Welfare economics: the study of how the allocation of
resources affects economic well-being

- Consumer’s well-being is measured by consumer
surplus.

- Producer’s well-being is measured by producer surplus.

- Both contribute to total surplus (or social welfare).



Willingness to Pay (WTP)

- A consumer’s willingness to pay for a good is the
maximum amount the buyer will pay for that good.

»WTP measures how much s/he values the good.

- Example: 4 buyers’ WTP for an iPhone

Consumer | WTP Suppose the price of an iPhone
s $200. & determmed by the vmorkef.
Nadech $250 _ .
4 Q: Who will buy an iPhone?
James 175 S Nedech s+ Kew
Ken 300 / Q:Whatis quantity demanded?

Boy 125 | 2 2




Deriving the Demand Curve

At any Q, the height of
CERSIMEL | YU $350 the D curve is the WTP
Nadech $250 $300 of the marginal buyer.
James 175
$250 -
Ken 300
Boy 125 $200 -
$150 -
P Q°
$301+ 0 $100 -
251-300 | | $50 |
176 —250 | 2 Q
126 - 175 | 3 $0 . =
0-125 | 4




Consumer Surplus

- Consumer surplus (CS) is the difference between what a
consumer is willing to pay and what s/he actually pays.

- Mathematically, CS = WTP — P.

- Example:

Consumer | WTP Suppose P = $200'¢ . .
Nadech go50 | > Nadech’s CS= 950~ 200 = 50
= > James' CS= 0 (' WwiP< f)
James 175 > Ken's CS= 300-200 = t100

fen 300 | » Boy'sCS= o
= %
Boy 125 » Total CS = *1s0




Consumer Surplus and WTP

$350
Total CS equals the
area under the $300
demand curv_e $250
above the price,
from 0 to Q. $200
$150
$100
$50
$0 Q
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Consumer Surplus:
Many Buyers and Smooth Demand Curve

P - Consumer surplus is the
50 - area under the demand
,{o curve above the price line.
50 - '
- Suppose P = 30. o\g‘;’:‘:mf“
i 'S
z
30— *
225
20 -
10 -
D
0 I I I I I Q

0 5 10 | 15| 20 25 30
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Consumer Surplus When Price is lower.
(S, = breer AED

- Nres ACE - When the price is lower,
U the CS will be higher.

P

60

o - Suppose price decreases
pes ? from 30 to 20.

N % > New CS = ) x 20 ¥he= &oo
030V ()‘\M/_\’ A
w ¢ - ACS= CS, - CSe
fa"20€ ‘ . 400 - 9228
10 1 b . #1715
0 | | | | . Q
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Cost and the Supply Curve

- Cost is the value of everything a seller must give up to
produce a good (i.e., opportunity cost).

- It includes cost of all resources used to produce good,
including value of the seller’s time.

- Example: Costs of 3 sellers of iPhones.

Seller | cost
l-store1 | $100
|-store2 | 200
l-store3 | 350

A seller will only produce and sell

the good if the price exceeds his or
her cost.

Hence, cost is a measure of
willingness to sell.
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Cost and the Supply Curve

P
$400 -

$300 -

$200 -

$100 -

$0

11

Seller

cost

|-store1

$100

|-store2

200

|-store3

350

P Qs

$0-99 9
100- 19| 1
200- 344 ¢
358&up | 3

- At each Q, the height of
the S curve

Is the cost of the
Q marginal seller.

0
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Producer Surplus

- Producer surplus (PS) is the difference between what a
seller is willing to sell (i.e. cost) and the price at which
s/he actually sells.

- Mathematically, PS =P - Cost.

- Example:
Seller | cost
l-store1 | $100
l-store2 | 200
|-store3 | 350

PS Suppose P = $150.

50
0

0

> Total PS = 50

e
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Producer Surplus and the Supply Curve

$400 -

$300 -

$200 -

$100

P

S

Total PS equals the
area above the supply
curve under the price,
from 0 to Q.
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Producer Surplus:

Many Sellers and Smooth Supply Curve

P
60 -

50 -

P- 40 -
30 -
20 -

\9
10 -

0

0

I

5

10 15 20 25

30

- Producer surplus is the

area above the supply

curve and under the

price line. e - 50 PST
A 6 =30 2 0

- Suppose R = 40.
- PS=1x25 «¥(40-15)

2
25

: F

7
$312.5

>
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Producer Surplus When Price is Higher

P ps, - Pree ACD - When the price is higher,
60 - the PS will be higher.
S
50 - - Suppose price increases
43 from 40 to 45.
40 1;«’(so
» New PS = 1x 30 {s19)°
30 - 2
> APS= Ps, - PS,
20 - _ aSo - 31295
5 ?
10 1P ) *137.5 (Arga, O¢ 88)
0 | — Q

0O 5 10 15 20 25 30
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Total Surplus (a.k.a. Social Welfare)
Cs = WTP-P
- CS = (value to buyers) — (amount paid by buyers)

»CS measures the benefit buyers receive from
participating in the market.

Ps = F - COS‘—
- PS = (amount received by sellers) — (cost to sellers)

»PS measures the benefit sellers receive from
participating in the market.

- Total surplus = CS + PS
»TS measures the total gains from trade in a market.

»We use total surplus as a measure of society’s well-
being.
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Efficiency ¢ Allocabive eficiency)

- Total Surplus = CS + PS
- Total Surplus = (value to buyers) — (cost to sellers)

- An allocation of resources is efficient if it maximizes total
surplus. Efficiency means:

»Raising or lowering the quantity of a good would not increase
total surplus.

»The goods are being produced by the producers with lowest
cost.

»The goods are being consumed by the buyers who value
them most highly.

Menket gp(nftlibrium ——P f—‘mde/v\og



EE211_1/2021_lecture4 Phatta Kirdruang

Market Equilibrium
Souiaiqwd—(:w celp Tahed S"Af\M)
s + fS - The equilibrium
) + - %) quantity-maximizes
total surplus.
- Why?
» Because there is
neither excess
No welbe less demand nor excess
supply.» At the e

» The value of the last
unit consumed by the

consumer equals to the
D cost of producing the
0 { | | { | _Q last unit.
0 5 10 15 20 25 30 »No welfare loss!
(Sf ek «-& cs o FS Cor both)

Heet o one receaves it
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Market Equilibrium:
Welfare Loss When P > P
P

s
A X &DZOV'\D
60 ¢S bt V;‘M
50 -
40
04
?oz 30
20 -
10 -
O [ [ [ [ [ [
0 5 10 15 20 2?5 30
o
Q1 Q" Q@

41,\;4.;.1 $i+wc4'iuv:
A+ efmr Pt - 30, Q=15
cs_ = Prea(ADE)
Ps, = Arean (DEF)

PS, =
-(pBeon
ACS - PBC - POE =~ BCOE* vacEw)

4 bs . BCGF - DEF -@SCIMSBENS
- pBevh - ACEH + 0 8eTh - AR
- DCEH - OEHG -~ ~ACEG

DTS =
ATS =
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Market Equilibrium:

Welfare Loss When P<P¢
P

60 -

I
T ll?‘ T T
0 5 10 15 TZO 25 30

O‘i < Qv, 3 Excess
9

lf\i‘h"l S\’\'»«-Ho‘r_
S - Pm:a, (ABE>
- prea (BEC)

A’Flrw the

es? o

_ Area (AGHD)
S, = Avea( OCTH)

<@

"\\

ACS = AGOH-PABE 7 °
Q/D—h/-AGIE

APS - pCcH — BEC = - BEHO

= -(0$PA1 * S1fH) Lo

T ATS - OCS t BPS

- AGeH £ O
- PwiL
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Applications (Next Topics)

- Price floors
- Price cellings
- Tax/subsidy



