EE211
PRINCIPLES OF MICROECONOMICS

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



Topics

- Consumer Surplus
- Producer Surplus
- Market Efficiency
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Welfare Economics - Well-beix o
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- 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
Nadech $350, | ';_EBV%) - |
; o will buy an iPhone?
James 300, > N,7 M
Mario 250 , Q: What is quantity demanded?
Ken 200 2 3

“re \IQPAC d” ?R'(CVCV\C_L
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o — Buy i wTey p
Deriving the Demand Curve
v P

At any Q, the height of
CERSUAMEY | HYLT $350 the D curve is the WTP
Nadech $350 | of the marginal buyer.
James 300 ¢ $300 1
Mario 250, $250 -
P Q¢ $150 -
$351+ | © $100 -
301-350 | 4
$50 -
251-300 | 9 0
201-250 | 3 $0 | | |
0-200 | 4 © 2 3 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. e

- Example: cs
p ~5

Consumer | WTP 1 P Suppose P = $290.
» Nadech’'s CS = 1‘102

Nadech $350 1250

> James CS= ¥$0
SEEE 300 1252 5 Mario's CS= O
Mario 250 ;50 > Ken's CS= ©

_ $4qc
200 4350 > Total CS = "150
)‘

Ken




Consumer Surplus and WTP

P Q
P = $25'0 5350 /-CS $351+ | O
Total CS equals the /7 o a0 T
area under the $300 - 201-250 | 3
demand curve M//[” 0-200 | 4 -
above the price, $250 - F2
from 0 to Q. $200 |
CS - WTP- f
$150 -
$100
$50 -
Q
$0
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Consumer Surplus:
Many Buyers and Smooth Demand Curve

®Vp cS=WTP - F - Consumer surplus is the
50 area under the demand
curve above the price line.

50 -

0 - Suppose P = 30.

Zz
40 » CS= 1x9s K20 = ?225
30 P: 30 — 2

; Whpt if T e fzzio?
20 ‘ New €S = 1 x1ox 20 = $|00,
) 2
e '. D Ac PT,8¢5- Yoo ~¥22¢
0 w wlc T Q - -t‘zs

0 5 10 | 15| 20 25 30
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Consumer Surplus When Price is lower.

i | - %2395 - When the price is lower,

60 -O the CS will be higher.
Nw S = A ADE -

50 - - Suppose price decreases
from 30 to 20.
40 - 0-20)
> New CS = L x20 x (k0729
Pe30f z =¥4 00

> ACS= 15400 - %595
- Y175 = INBCOE
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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 4 sellers of iPhones.

Seller | cost
l-store1 | $200
-store2 | 250
-store3 | 300
-store4 | 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.

Sell E e cost .
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Cost and the Supply Curve

$400 -

$300 .
2S0 | . .

$200

$100

$0

P

. —_— = =

’
A.,—Aﬁ-‘-“]

Seller | cost

|-store1 $ZOQ

P Qs I-store2 | 250

|-store3 | 300

$0 - 199 @) |-store4 | 350

200-249 | 1

250 — ﬁ. 2
300+ | 4

the S curve

IS the cost of the

marginal seller.

- At each Q, the height of
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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:aso — et =05

Seller

cost

|-store1

$200

-store?2

250

-store3,

300

-store4.

350

rs Suppose P = $250..
5o » TotalPS= %50

—

O

o

o
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Producer Surplus and the Supply Curve

P (Surrly
$400 v__ Total PS equals the
450 ~ area above the supply
$300 . 037 . curve under the price,
?ezso/ . from 0 to Q.
$200 / /// | '
' I
$100 - ‘ (
I I
$O N.' N N Q
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Producer Surplus:
Many Sellers and Smooth Supply Curve

P pPs = BCPE - AAES L0 pLigicer surplus is the
60 - = 7 PBVE area above the supply
S curve and under the
price line.

- Suppose R, = 40.
. |:>SD= A x 25 % (40 ~15)
2

I - 6_2}: s *3\2,5

\ 2 9
10 | What € P4 o =35
0 { Q S = acde

¢
| | ox (35-15) = T200
0 5 10 15 20 (25, 30 - 472
AP :I’QOO et3|2§ = "1125
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Producer Surplus When Price is Higher

P
60 -

50 o

A?5>°

S

45
aop LU CU 1/

//

When the price is higher,
the PS will be higher.

Suppose price increases
from 40 to 45.

> New PS = %xSox(lfS'—lS)

30 | %450
> APS= AOcE ~ a a8cC
20‘9« = Yy - #2125
10 - = 1’137.'5
O I I I T T ¢ Q
0 5 10 15 20 25 30
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Total Surplus (a.k.a. Socnal Welfare)

WTP -
o CS = (value to buyers) (amount paid by buyers)

»CS measures the benefit buyers receive from
participating in the market.
s = F - CDST

- PS = (amount received by sellers) — (cost to sellers)

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

, Socied surF\us . Sociel welfere
- Total surplus =CS +PS = (WTP- ﬂ Qf/ ~cosh)- wT\;_
»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

- 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.
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Market Equilibrium

AtE, Cs,= A ABE = lzx‘\$o<30

60

P

vs,
TSo

-
-

AGCE = 12:‘15"‘ S =

CS, T fS, = 237.9

S

. faas
fna.s

- Why?

> No excess Sufp'}’

nor

- The equilibrium
quantity maximizes
total surplus. - aAce

T ———

excess
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At P, CSo= ANEE =3« > -

Market Equilibrium: ’ bso phEC - 4atssts: us

SWhat s ¢s andd §s.
Welfare Loss When P > Py >/ & < @ Ts; 337
P DTS {0 ‘ loss 1
GOB Dc&b\vwf‘,& (’S1 - P HDCQ

/ Excess swpply

P>% (cCs, - .\2-;‘\0)‘(60-40) - $j00
bo -
'\'5\2300 {p 1 xlex (15 +2s) = 73900
2

s, =« DHDBF + T7B8F6C
ACS = DAY - AABE :‘(0;9“ “‘ADFE)

t pes - O yogr + 7866 {p}ac.c-fsael

P ATS = ~ODFE - AFGE - 200 =3
0 . Q
1 1 1 1 1 ATS - "AD GE
0 ) ‘10 )15 20 25 30 s
° (1] - -37.
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Market Equilibrium: Mt P, CSs = BABC
Welfare Loss When P < P, Ps. ABCD,
P
P ?(P =
60 %h A"‘f' ? e O\ OS
ni PS, = SEOF
50 - S
’ ¢s, = Q) AGer
40 * - - ~
¢ ACS: CS\ - CSo
30+ B¢ % A -
¢ - DAeGcz+ -
20 1 CQAGCl T 6I8)
| '  [(BCS = cyEF - 5GIB
e | ( D (APS : PS,/fﬁPSo o)
' - Ft 28F
0 w \w w , w w I Q = W C;Dr‘fﬁle
0 5 10 15 ‘20 25 30 BPS = -cigr- BI8
R < 'Qy : BExcess dowonal. 2T oCS T8PS

- 4 Q8F < O



