
 

 
 

W
h

at’s G
o

in
g

 O
n

 
W

ith
 M

ilk? 
D

r. A
riu

n
 Ish

d
o

rj an
d

 D
r. O

ral C
ap

p
s, Jr. 

D
ecem

b
er 1

4
, 2

0
2
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W
hat’s G

oing On W
ith M

ilk Study 
Prin

cip
al O

b
jective: In

vestig
ate d

em
an

d
 in

terrelatio
n

sh
ip

s
am

o
n

g
 m

ilk seg
m

en
ts an

d
 co

m
p

etin
g

 b
everag

es u
sin

g
 

statistical an
d

 eco
n

o
m

ic m
o

d
els. 

Sp
ecific o

b
jectives: 

■
 

(1) to
 estim

ate o
w

n-p
rice elasticities fo

r m
ilk fo

r the 11 Fed
eral M

ilk 
M

arketing
 O

rd
ers using

 d
ata p

ro
cured

 fro
m

 the A
g

ricultural M
arketing

 
Service (A

M
S, U

SD
A

); 

■
 

(2) to
 estim

ate o
w

n-p
rice, cro

ss-p
rice, to

tal exp
end

iture, and
 inco

m
e 

elasticities fo
r m

ilk and
 m

ilk related
 p

ro
d

ucts o
n a natio

nal o
r reg

io
nal 

(eig
ht IR

I reg
io

ns) b
asis using

 d
ata p

ro
cured

 fro
m

 Info
rm

atio
n Reso

urces 
Inc. (IR

I); and
 

■
 

(3) to
 p

ro
vid

e a d
etailed

 literature review
 o

f the d
em

and
 fo

r fluid
 m

ilk and
 

m
ilk related

 p
ro

d
ucts. 
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Com
m

ittee Engaged D
r. Ariun Ishdorj &

 D
r. Oral Capps, Jr. 

D
R

. A
R

IU
N

 ISH
D

O
R

J 
D

R
. O

R
A

L C
A

P
P

S, JR
 

D
O

U
G

 A
D

A
M

S 

A
sso

ciate Pro
fesso

r 
Executive Pro

fesso
r &

 Reg
ents Pro

fesso
r, 

Presid
ent 

Interco
lleg

iate Faculty 
C

o
-D

irecto
r o

f the A
g

rib
usiness, Fo

o
d

 &
 

Prim
e C

o
nsulting

 
o

f A
g

rib
usiness, 

C
o

nsum
er Eco

no
m

ics Research C
enter, 

Pro
vid

ed
 D

ata &
 M

arketp
lace 

Texas A
&

M
 U

niversity 
So

uthw
est D

airy M
arketing

 
K

no
w

led
g

e &
 Sup

p
o

rt 
End

o
w

ed
 C

hair, 
Texas A

&
M

 U
niversity 
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Analysis of the USDA D
ata from

 the 
Agricultural M

arketing Service (AM
S) 

The U
SD

A
 d

ata, availab
le fro

m
 the A

g
ricultural M

arketing
 Service (A

M
S), p

ertain to
 

m
o

nthly estim
ated

 fluid
 m

ilk p
ro

d
ucts sales (vo

lum
e in term

s o
f m

illio
ns o

f 
p

o
und

s). The p
rim

ary m
o

tivatio
n fo

r the co
nsid

eratio
n o

f the U
SD

A
, A

M
S d

ata is to
 

d
raw

 co
m

p
ariso

ns to
 the IR

I analysis, and
 to

 shed
 lig

ht o
n the n

o
n

-retail 
co

m
p

o
n

ent o
f fluid

 m
ilk sales. 

U
nlike the IR

I d
ata, these sales d

ata co
rresp

o
nd

 to
 d

isp
o

sitio
ns (d

eliveries) o
f fluid

 
m

ilk p
ro

d
ucts in co

nsum
er typ

e p
ackag

es fro
m

 m
ilk p

ro
cessing

 (b
o

ttling
) p

lants to
 

o
utlets in Fed

eral O
rd

er m
arketing

 areas. These o
utlets includ

e fo
o

d
 sto

res, 
co

nvenience sto
res, w

areho
use sto

res/w
ho

lesale club
s, no

n-fo
o

d
 sto

res, scho
o

ls, 
fo

o
d

 service ind
ustry, and

 ho
m

e d
elivery. The U

SD
A

 d
ata are availab

le natio
nally 

and
 reg

io
nally fo

r m
ilk in the 11 Fed

eral M
ilk O

rd
ers 

4 



   
Pacific 

Northwest 
F.O. 124. 

California 
F.O. 51. 

Arizona 
F.O. 131. 

Central 
F.O. 32. 

Southwest 
F.O. 126. 

Upper Midwest F.O. 30. 

Mideast 
F.O. 33. 

Appalachian 
F.O. 5. 

Florida 
F.O. 6. 

The Eleven Federal Milk Marketing Order Areas 
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Analysis of the USDA D
ata from

 the Agricultural 
M

arketing Service (AM
S) 

To
 b

e co
nsistent w

ith the IR
I natio

nal and
 reg

io
nal analyses, the A

M
S d

ata sp
an the p

erio
d

 fro
m

 
Jan

u
ary 2

0
1

7
 to

 A
u

g
u

st 2
0

2
2

. To
 estim

ate o
w

n-p
rice elasticities b

ased
 o

n the estim
ated

 fluid
 

m
ilk sales rep

o
rts, it w

as necessary to
 alig

n p
rice d

ata to
 shad

o
w

 the vo
lum

e sales info
rm

atio
n. 

Fo
r the analysis o

f to
tal m

ilk b
y Fed

eral M
ilk M

arketing
 O

rd
er, w

e use the C
lass I p

rices asso
ciated

 
w

ith each o
rd

er. 

Fo
r the natio

nal level analysis, w
e use p

rices fro
m

 IR
I channels fo

r the U
.S. m

arket fo
r trad

itio
nal 

flavo
red

 m
ilk, trad

itio
nal w

hite m
ilk, o

rg
anic m

ilk, and
 to

tal m
ilk d

ue to
 the unavailab

ility o
f 

co
rresp

o
nd

ing
 p

rice info
rm

atio
n fro

m
 A

M
S. 


B

ecause the p
rices b

ased
 o

n the IR
I d

ata ind
ig

eno
us to

 the U
.S. m

arket w
ere availab

le w
eekly, 

the w
eekly p

rices w
ere ag

g
reg

ated
 to

 fo
rm

 m
o

nthly p
rices fo

r the p
urp

o
ses o

f this analysis. 


To

 sup
p

o
rt this p

ro
xy fo

r the use o
f the m

o
nthly IR

I p
rices fo

r the fo
ur p

ro
d

ucts in q
uestio

n, 
the co

rrelatio
n o

f m
o

nthly C
lass I p

rices fo
r to

tal m
ilk and

 the m
o

nthly p
rices o

f to
tal m

ilk 
b

ased
 o

n the IR
I d

ata fo
r the U

nited
 States w

as nearly 0.70. 
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$/cwt 

Analysis
ofthe

USDA Data from
the

Agricultural M
arketing Service 

Class I M
ilk Prices by Federal M

ilk M
arketing Order, 

January 2017 to August 2022, $/cw
t 
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C
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Million Pounds 

Jan-17 
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Analysis
ofthe

USDA Data from
the

Agricultural M
arketing Service

Total M
ilk Product Sales by Federal M

ilk M
arketing Order, 

January 2017 to August 2022, m
illions of pounds 

800 

700 

600 

500 

400 

300 

200 

100 0 

N
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U
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p
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C
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o
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A
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Analysis of the USDA D
ata from

 the Agricultural M
arketing Service 

SU
R

 M
o

d
el fo

r Trad
itio

n
al Flavo

red
 M

ilk, Trad
itio

n
al W

h
ite M

ilk, 
O

rg
an

ic M
ilk, an

d
 To

tal M
ilk 

SU
R

 M
o

d
el fo

r To
tal M

ilk Pro
d

u
cts b

y Fed
eral M

ilk M
arketin

g
 O

rd
er 

These m
o

d
els acco

unt fo
r no

t o
nly p

rices b
ut also

 seaso
nality and

 the p
and

em
ic. 


The vetting

 o
f seaso

nality is d
o

ne using
 m

o
nthly ind

icato
r o

f d
um

m
y variab

les. 


To

 shed
 lig

ht o
n the im

p
act o

f C
O

V
ID

-19, ind
icato

r o
r d

um
m

y variab
les are co

nstructed
 as fo

llo
w

s: (1) M
arch 2020 

alo
ne; (2) A

p
ril 2020 alo

ne; (3) M
ay 2020 alo

ne; and
 (4) fo

r the rem
aining

 m
o

nths June 2020 to
 A

ug
ust 2022. 


The b

ase o
r reference categ

o
ry is the p

erio
d

 January 2017 to
 Feb

ruary 2020. 


To

 exp
lo

re d
ynam

ics, w
e also

 entertain vo
lum

e sales tw
elve m

o
nths ag

o
. 
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Analysis of the USDA D
ata from

 the Agricultural M
arketing Service (AM

S) 

SU
R

 M
o

d
el fo

r Trad
itio

n
al Flavo

red
 M

ilk, Trad
itio

n
al W

h
ite M

ilk, O
rg

an
ic 

M
ilk, an

d
 To

tal M
ilk 

O
W

N
-P

R
IC

E
 E

LA
STIC

ITIE
S 

To
tal M

ilk: -0.24 
O

rg
anic M

ilk: -0.74 
Trad

itio
nal W

hite M
ilk: -0.37 

Trad
itio

nal Flavo
red

 M
ilk: N

o
t M

eaning
ful 
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Analysis of the USDA D
ata from

 the Agricultural M
arketing Service (AM

S) 

SU
R

 M
o

d
el fo

r To
tal M

ilk b
y Fed

eral M
ilk M

arketin
g

 O
rd

er 

O
W

N
-P

R
IC

E
 E

LA
STIC

ITY
 FO

R
 TO

TA
L M

ILK
 

A
p

p
alachian: -0.002 

N
o

rtheast: -0.089 

A
rizo

na: -0.046 
Pacific N

o
rthw

est: -0.069 

C
alifo

rnia: -0.082 
So

utheast: -0.156 

C
entral: -0.111 

So
uthw

est: -0.099 

Flo
rid

a: -0.031 
U

p
p

er M
id

w
est: -0.094 

M
id

east: -0.118 
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Analysis Based on IRI D
ata 

M
ilk w

as d
ivid

ed
 into

 five seg
m

ents; five co
m

p
eting

 b
everag

es and
 

yo
g

urt w
ere also

 includ
ed

 fo
r a to

tal o
f eleven p

ro
d

ucts. 

Pro
d

u
ct C

ateg
o

ries 

Trad
itio

nal W
hite M

ilk 
Juices 
B

o
ttled

 W
ater 

O
rg

anic M
ilk 

Sp
o

rts D
rinks  

C
o

m
p

etitive 
Trad

itio
nal Flavo

red
 M

ilk 
To

tal M
ilk 

Pro
tein B

everag
es 

B
everag

es 
H

ealth Enhance M
ilk 

Plant-B
everag

es 
Lacto

se-free M
ilk 

Yo
g

urt 

In ad
d

itio
n to

 to
tal U

.S. co
verag

e, analyses b
y eig

ht IR
I reg

io
ns w

ere 
d

o
ne. 

12 



 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

     
 

 
 

 
 

         
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Ow
n-Price Elasticity 

The IR
I w

eekly d
ata used

 co
vered

 5+
 years (January 8, 2017 – M

ay 15, 2022). 


Pro

vid
ed

 info
rm

atio
n o

n p
ro

d
uct seg

m
ent/categ

o
ry sales in d

o
llars, vo

lum
e and

 
units alo

ng
 w

ith m
erchand

ising
 levels, and

 to
tal p

o
ints o

f d
istrib

utio
n. 


Tw

o
 p

erio
d

s: 
Pre-C

O
V

ID
 p

erio
d

 (Jan
u

ary 8
, 2

0
1

7
 to

 M
arch

 1
5

, 2
0

2
0

) 

C
O

V
ID

-affected
 p

erio
d

 (Ju
n

e 2
8

, 2
0

2
0

 to
 M

ay 1
5

, 2
0

2
2

) 

U
sed

 B
arten’s Synthetic M

o
d

el, a d
em

and
 system

s m
o

d
el, to

 d
erive o

w
n-p

rice, cro
ss-

p
rice, and

 to
tal exp

end
iture elasticities o

f d
em

and
 fo

r to
tal m

ilk, m
ilk sub

-categ
o

ries, 
co

m
p

etitive b
everag

es and
 yo

g
urt. 

13 
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Prices, Quantities, and Budget Shares for the United States 
Price: 
 The average prices for organic milk, health enhanced milk and lactose free milk were more than double the average price 

for traditional white milk in both periods. 
 An increase in average price per volume for total milk and for each of the milk sub-categories was observed from pre-

COVID to COVID-affected. The highest price increase was observed for traditional white milk (14%), followed by traditional 
flavored milk (11%) and health enhanced milk (5%), while the least price increase was observed for lactose-free milk (1%). 

Quantity: 
 The average quantity sold decreased for traditional white milk and traditional flavored milk from the pre-COVID period to 

the COVID-affected period, whereas the average quantities sold increased for all other milk-subcategories. 

Budget Share: 
 Out of eleven product categories (five milk categories, five competitive beverages and yogurt)  total milk represented 

slightly over 25% of the market share pre-COVID and slightly over 23% during the COVID-affected period. 

 The majority of total milk budget share was attributed to traditional white milk (67%), followed by organic milk (13%). 

Price Quantity Budget Share 
($/volume) (millions) (%) 

Pre-COVID COVID-Affected Pre-COVID COVID-Affected Pre-COVID COVID-Affected 

Total Milk 
Traditional White 
Organic 
Traditional Flavored 
Health Enhanced 
Lactose-Free 

3.69 4.24 65.43 60.79 25.47 23.25 
3.07 3.48 54.39 48.56 17.11 14.82 
8.01 8.29 3.90 3.99 3.20 2.91 
5.05 5.60 2.82 2.69 1.46 1.32 
9.21 9.64 2.05 2.72 1.93 2.30 
7.61 7.66 2.26 2.83 1.76 1.90 

14 
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°' d 
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Bottled 
Water 
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Drinks 

r-
~ -I 

Protein Alternative 
Beverages Beverages 

Q0 
0 
f"i 

I 

Yogurt 

Own-Price Elasticities for the United States 
Pre-COVID: 

• Traditional white milk, organic milk and lactose-free milk were less sensitive to price changes. 
• A 1% increase in price of traditional white milk led to a 0.74% decrease in quantity demanded for 

traditional white milk. 

• Traditional flavored milk and health enhance milk were more price sensitive to price changes. 
• A 1% increase in price of traditional flavored milk led to a 1.35% decrease in quantity demanded for 

traditional flavored milk. 

Notable differences were observed in elasticities between pre-COVID and COVID-affected periods. 
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Cross-Price Elasticity 
C

o
m

p
ensated

 o
w

n-p
rice and

 cro
ss-p

rice elasticities o
f d

em
and

 cap
ture the 

sub
stitutab

ility and
 co

m
p

lem
entary am

o
ng

 the eleven p
ro

d
ucts co

nsid
ered

. 


M

o
st cro

ss-p
rice elasticities w

ere p
o

sitive p
re-C

O
V

ID
, ind

icating
 the p

resence o
f 

sub
stitutio

n relatio
nship

s o
ver co

m
p

lem
entary relatio

nship
s am

o
ng

 eleven p
ro

d
ucts. 

– 
Traditional flavored

m
ilk w

as a substitute
for health

enhanced and lactose-free m
ilk; 

– 
Traditional w

hite m
ilk and organic m

ilk w
ere substitutes for alternative (plant-based) beverages; 

– 
Bottled w

ater w
as a substitute for all m

ilk products, com
petitive beverages and

 yogurt. 


Sim

ilar p
atterns w

ere o
b

served
 fo

r the C
O

V
ID

-affected
 p

erio
d

 b
ut w

ith g
reater num

b
er o

f 
sub

stitutes co
m

p
ared

 to
 the p

re-C
O

V
ID

 p
erio

d
s. 

– 
Lactose-free m

ilk w
as a substitute for traditional w

hite m
ilk and organic m

ilk; 

– 
Traditional w

hite m
ilk and organic m

ilk w
ere substitutes; 

– 
A

ll com
petitive beverages, except juices, w

ere substitutes for m
ilk. 
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Analysis Based on the Eight IRI Regions 
PLAIN

S 

G
REAT LAKES 

N
O

RTH
EAST 

CALIFO
RN

IA 
M

ID-SO
U

TH 

SO
U

TH
EAST 

W
EST 

SO
U

TH CEN
TRAL 

17 



 

 
 

 

I I 
-----1 
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I I 
1.----~ 

-0.40 
Total M

ilk 
-1.10 

Regional Com
parisons 

U
nited States 

-1.50 
-1.48 

-0.11 
N

O
RTH

EAST 
-0.65 

-0.45 
G

REAT LAKES 
-0.62 

-0.75 
PLAIN

S 
-1.22 

N
M

 
W

EST 
-1.91 

-0.56 
-0.13 

CALIFO
RN

IA 

M
ID

-SO
U

TH 

N
M

 

-0.81 
-0.75 

-1.22 
SO

U
TH CEN

TRAL 
SO

U
TH

EAST 
Pre-Covid (1/08/17 – 3/15/20)
Covid-Affected (6/28/20 – 5/15/22) 

‘N
M

’ signifies not m
eaningful 
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Sum
m

ary of Regional Analysis 
■

 
A

t the natio
nal level, to

tal m
ilk w

as fairly p
rice resp

o
nsive p

re-C
O

V
ID

 and
 that also

 w
as true fo

r 
C

alifo
rnia, W

est, N
o

rtheast and
 So

utheast. Elasticity w
as less p

rice resp
o

nsive in Plains, G
reat 

Lakes and
 So

uth C
entral. 

■
 

M
ilk and

 Juice elasticities fo
llo

w
ed

 a sim
ilar p

attern, and
 b

o
th b

ecam
e less p

rice elastic fo
r 

m
o

st o
f the reg

io
ns in the C

o
vid

-affected
 p

erio
d

. 
– 

These categories declined in nearly all 8 regions. 

■
 

A
ll the co

m
p

etitive b
everag

es w
ere resp

o
nsive to

 p
rice chang

es acro
ss all reg

io
ns p

re-C
O

V
ID

, 
excep

t juices. 

■
 

Sp
o

rts d
rinks and

 p
ro

tein b
everag

es w
ere relatively less affected

 b
y C

O
V

ID
. H

ig
hly resp

o
nsive 

to
 chang

es in p
rices p

re-C
O

V
ID

 and
 d

uring
 C

O
V

ID
-affected

. 

■
 

Plant-b
ased

 alternative b
everag

es w
ere resp

o
nsive to

 p
rice chang

es acro
ss m

o
st reg

io
ns p

re-
C

O
V

ID
 and

 b
ecam

e lest p
rice resp

o
nsive d

uring
 C

O
V

ID
-affected

. 

■
 

C
alifo

rnia and
 N

o
rtheast had

 sim
ilar p

atterns, p
erhap

s d
riven b

y extend
ed

 C
o

vid
 restrictio

ns 
d

uring
 the “A

ffected
” p

erio
d

. 
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SYSTEM
ATIC REVIEW

 &
 

M
ETA AN

ALYSIS 
Thirty-seven existing

 stud
ies rep

o
rted

 o
w

n-p
rice elasticities fo

r m
ilk, 

rang
ing

 [-2.41, 0] w
ith m

ed
ian value o

f -0.236 am
o

ng
 66 elasticities 

rep
o

rted
. 

The o
verall w

hite m
ilk elasticity fro

m
 m

eta-analysis o
f the d

ata fro
m

 18 
existing

 stud
ies w

as estim
ated

 to
 b

e: -0
.3

7
 (9

5
%

 C
I: [-0

.5
9

, -0
.1

5
]). 

Flavo
red

 m
ilk elasticities rang

e: [-3.82, -1.39]. 

O
rg

anic m
ilk elasticities rang

e: [-4.22,-0.63]. 

These elasticities w
ere all rep

o
rted

 p
re-C

O
V

ID
. 
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