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COST TRENDS FOR OREGON MILK PRODUCTION

A. Gene Nelson

Milk production costs depend on the prices and quantities of resources
employed. The prices paid by the individual dairy farmer are affected by
the general levels of feed and other prices, labor wages, and also by the
location of the dairy farm. Factors affecting the quantities of resources
include herd size, milk production per cow, percentage of butterfat, and
again, the location of the farm. 1/ This study analyzes these factors in
estimating the average cost of producing Grade A milk in Oregon Milk Market-
ing Area One in 1968. 2/

Nature of Study 

This study was accomplished under a cooperative agreement between the
Department of Agricultural Economics of Oregon State University and the Milk
Audit and Stabilization Division of the Department of Agriculture, State of
Oregon. The agreement provides that the results of this study be available
for use as guidelines in setting the prices paid to producers for Grade A
milk.

Data for estimating the cost of producing milk were obtained through
farm surveys in 1966 and 1967. The 1966 survey included 98 dairy farmers.
There were 100 dairy farmers in the 1967 survey. Because of the comprehen-
sive nature of these two surveys ffnd the fact that the structure of dairy
farming in Oregon has not changed drastically in recent years, another ex-
tensive survey could not be justified for 1968. It was decided to make a
limited survey and combine the results with data obtained for 1966 and 1967,
after adjusting for price changes. This approach of updating the previous
data could be accomplished in less time with less money and still provide
reliable estimates of milk production costs.

The procedure developed for estimating the costs takes account of changes
in roughage and concentrate prices, firm labor wages, other expenses, herd
size, production per cow, percentage of butterfat, and location of dairy
farms. As mentioned above, the basic data were taken from the results of
the 1966 and 1967 surveys of dairy farmers. However, to get information
on the changes which occurred in 1968, an abbreviated questionnaire was
mailed to farmers who were in the 1967 survey. About 30 percent of the
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1/
Prices also will influence the quantities of resources used, but in the
short run this effect is assumed to be relatively insignificant.

2/
Oregon Milk Marketing Area One includes nearly all the dairy farms in
Oregon, plus some in southern Washington and northern California, which
sell milk in Area One.



questionnaires were completed and returned. These questionnaires asked
for information on the pounds of milk and butterfat sold, and the number
of cows in the herd by month in 1968. The changes in the general price
levels were based on the relative changes in prices for Oregon, as reported
in various U.S. Department of Agriculture publications.

The total production cost per hundredweight of milk is divided into
four components: roughage, concentrate, labor, and net miscellaneous costs. 3/
Each of these cost components is estimated for each of four regions in Ore-
gon Milk Marketing Area One, to account for price and quantity differences
between regions. Region 1 includes the Coast counties; Region 2, the Wil-
lamette Valley and adjacent counties in southwestern Washington; Region 3,
Douglas, Josephine, and Jackson counties in southern Oregon; and Region 4,
those counties in Oregon, southern Washington, and northern California east
of the Cascade Mountains.

The estimates for each cost component in each region are determined by
first adjusting the data for changes in herd size, production per cow, and
percentage of butterfat, and then adjusting for the changes in the general
levels of roughage and concentrate prices, farm labor wages, and other ex-
penses. These estimated weighted average costs for each region are then
weighted by the proportion of the total milk produced in each region to de-
termine the composite weighted average cost of milk production for 1968.

Table 1.	 Estimated Weighted Average Costs of Producing Milk in
Oregon Milk Marketing Area One, by Region, 1968. a/

Region

Cost All 1 2 3 4
component regions Coast Valley South East

(dollars per cwt. of milk)

Roughage 1.27 1.35 1.17 1.45 1.41
Concentrate 1.05 .94 1.11 1.03 .99
Labor 1.19 1.30 1.14 1.16 1.22
Net misc. 1.88 1.96 1.82 2.02 1.86

TOTAL 5.39 5.55 5.24 5.66 5.48

a/
The estimated weighted average butterfat test for all regions was 3.98
percent, and for regions 1 through 4 the tests were 4.25, 3.88, 4.00,
and 3.93 percent respectively.

The category of "Net Miscellaneous Costs" includes marketing expenses,
taxes, insurance, depreciation, veterinary, breeding, supplies, repairs,
utilities, bedding, machinery usage, loss on animals removed, management,
and interest on investment, minus miscellaneous income.



The estimated costs derived, using this procedure, are presented in
Table 1. The composite weighted average cost of producing milk in Oregon
Milk Marketing Area One was calculated at $5.39 per hundredweight in 1968.
The dairy farmers in Region 2, the Willamette Valley, had the lowest weighted
average cost, and those in Region 3, southern Oregon, had the highest
weighted average cost. The remainder of this report presents some of the
changes which have occurred in the structure of dairy farming between 1966
and 1968 in Oregon, and how these changes relate to the costs of producing
milk.

Structural Changes in Dairy Farming 

One of the more noticeable changes occurring has been the decline in
the number of dairy farms which sell over 200,000 pounds of milk annually
(Table 2). Between 1966 and 1968, a total of 83 of these commercial dairy
farms went out of business in Oregon Milk Marketing Area One. This amounts
to an annual decrease of about 4 percent per year. Each of the regions shows
a decline in commercial dairy farms between 1966 and 1968; however, Region
3 gained two farms between 1967 and 1968. Region 2, the Willamette Valley,
is the most important dairy region, with 52 percent of the farms. Region 3,
in southern Oregon, is the least important, with only 9 percent of the farms.
There has been almost no change in the relative number of farms in each re-
gion from 1966 through 1968, indicating that the location of production has
not shifted appreciably during this period.

Table 2.	 Number of Commercial Dairy Farms in Oregon Milk Marketing
Area One, by Region, 1966-1968.	 a/

Region

Year

1966 1967 1968

(number)

1 - Coast 248 242 236
2 - Valley 515 497 468
3 - South 86 78 80
4 - East 132 125 114

TOTAL 981 942 898

Only the dairy farms selling more than 200,000 pounds of milk annually
are included.

Even though the number of dairy farms in Oregon Milk Marketing Area
One declined over these three years, the total milk sold by these farms has
increased. In 1966 they marketed 640 million pounds of milk, and by 1968



this figure had increased to 713 million pounds. Fewer farms are selling
more milk.

This tendency also is evidenced by the increase in the average quantity
of milk sold annually by each farm (Table 3). The average output per farm
has increased in each of the four regions, but the greatest rate of increase
has taken place in Region 4, eastern Oregon. The average outputs per farm
in the other regions have all increased at about equal rates.

For the state of Oregon, the number of milk cows on all farms decreased
each year from 1966 through 1968. On farms selling over 200,000 pounds of
milk annually, however, the total number of cows increased from 1966 to 1967,
and remained constant from 1967 to 1968. The milk production per cow on
these farms has increased steadily from 10,560 pounds in 1966, to 10,880
pounds in 1967, and 11,420 pounds in 1968. The butterfat test of the milk
has tended to decline slightly; in 1967 and 1968 the test was about 4 per-
cent.

Table 3. Average Quantity of Milk Sold Annually per Dairy Farm in
Oregon Milk Marketing Area One, by Region, 1966-1968.

Year

Region 1966 1967 1968

(pounds)
1 - Coast 586,346 629,722 703,011
2 - Valley 671,207 747,843 814,449
3 - South 697,191 786,506 829,358
4 - East 678,007 765,709 877,684

Factors Affecting Milk Costs 

The more obvious factors affecting the cost of producing milk are the
general levels of feed and other prices, and farm labor wages. All of these
have shifted substantially over the past three years (Table 4). The rela-
tive changes in these prices, as reported by the U.S. Department of
Agriculture for Oregon, provide the basis for adjusting the prices paid by
dairy farmers. Other factors also have an important impact on costs, but
their effects are not so obvious. These include herd size, production per
cow, percentage of butterfat, and the location of the dairy farm. The ef-
fect of each of these will be discussed.

The effect of herd size on the cost of producing 100 pounds of milk is
shown in Table 5. The costs are calculated with herd sizes of 60, 70, and
80 head, assuming that 11,000 pounds of 4 percent milk is produced per cow
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1.23	 1.23

	

1.10	 1.11

	

1.29	 1.21

	

1.93	 1.90 

Roughage
Concentrate
Labor
Net misc.

Table 4. Prices and Wages Applicable to Oregon Milk Marketing
Area One, 1966-1968.

Price of	 Price of	 Farm labor
	

Index of
Year	 roughage a/	 concentrate b/	 wages c/

	
prices paid d/

($/ton)	 ($/ton)
	

($/mo.)
	

(1910-14 = 100)

1966
	

27.00	 72.50.-	 311
	

334
1967
	

24.00	 72.30
	

325
	

342
1968
	

25.50	 70.30
	

343
	

355

a/ Season average price received for all baled hay in Oregon, reported in
Agricultural Prices, USDA, SRS, Washington, D.C.

b/

c/

d/

e/

Average price paid for 16 percent protein dairy feed,
in Agricultural Prices, USDA, SRS, Washington, D.C.

Five-quarter weighted average of farm wage rates with
reported in Farm Labor, USDA, SRS, Washington, D.C.

Parity index of prices paid, interest, taxes, and farm wage rates,
reported in Agricultural Prices, USDA, SRS, Washington, D.C.

This was calculated through adjusting the average price per hundredweight
by a coefficient of 19. This adjustment was necessary due to the change
in the reporting basis.

Table 5. Costs of Producing Milk for Herd Sizes of 60, 70, and 80 Cows
with 11,000 Pounds of Milk with 4 Percent Butterfat per Cow,
Willamette Valley, 1968.

Herd size

Cost component
	

60 head	 70 head
	

80 head

TOTAL
	

5.55	 5.45
	

5.38

Oregon, reported

house, Oregon,

USA,



under 1968 prices in the Willamette Valley. As herd size increases, the
total cost per hundredweight decreases. The components of cost also tend to
shift, with labor cost becoming relatively less important and feed costs be-
coming relatively more important as herd size increases.

The milk produced per cow, likewise has an important influence on milk
cost (Table 6). Assuming a herd size of 70 head, a butterfat test of 4 per-
cent, and 1968 prices in the Willamette Valley, the costs were calculated
for 10, 11, and 12 thousand pounds of milk. The total cost per hundredweight
was found to decrease as milk production increases. Labor costs tend to
become relatively less important with the greater productivity. The relative
importance of roughage and concentrate costs also appears to shift, reflect-
ing the substitution of concentrate for roughage as milk output increases.

Table 6. Costs of Producing Milk for 10, 11, and 12 Thousand Pounds of
Milk per Cow with 4 percent Butterfat and 70-Cow Herd, Willamette
Valley, 1968.

Production per cow

Cost component	 10,000 lbs.	 11,000 lbs.	 12,000 lbs.

(dollars per cwt. of milk)

Roughage	 1.32	 1.23	 1.16
Concentrate	 1.07	 1.11	 1.15
Labor	 1.28	 1.21	 1.15
Net misc.	 1.97	 1.90	 1.84 

TOTAL	 5.64	 5.45	 5.30

The percentage of butterfat in the milk also affects cost (Table 7).
For a herd with 70 cows producing 11,000 pounds of milk per cow, under 1968
prices in the Willamette Valley, the costs per hundredweight of milk testing
3.9, 4.0, and 4.1 percent were calculated. The results show that the total
cost per hundredweight decreases as the percentage of butterfat decreases.
The cost of concentrates tends to become relatively less important, and the
cost of roughage more important, as the butterfat test declines.

The location of the dairy farm also influences the cost of producing
milk (Table 8). Location affects prices paid and quantities of resources
used. The costs were calculated for farms located in each of the four re-
gions of Oregon Milk Marketing Area One, assuming a herd size of 70 head,
averaging 11,000 pounds of 4 percent milk, with 1968 prices. This analysis
indicates that the region with the lowest cost is Region 1, the Coast, when
herd size, production per cow, and butterfat percentages are held constant



Table 7. Cost of Producing Milk for 3.9, 4.0, and 4.1 Percent Butterfat
with 11,000 Pounds per Cow and 70-Cow Herd, Willamette Valley,
1968.

Butterfat test

Cost component	 4.1%
	

4.0%	 3.9%

Roughage
Concentrate
Labor
Net misc.

(dollars per cwt. of milk)

1.23	 1.23	 1.24
1.14	 1.11	 1.08
1.22	 1.21	 1.20
1.91	 1.90	 1.89

TOTAL	 5.50	 5.45	 5.41

Table 8.	 Cost of Producing Milk for Regions 1, 2, 3, and 4 with 70-Cow
Herd and 11,000 Pounds of Milk with 4 Percent Butterfat per
Cow, 1968.

Region

1 2 3 4
Cost component Coast Valley South East

(dollars per cwt. of milk)

Roughage 1.34 1.23 1.44 1.39
Concentrate .89 1.11 1.03 1.01
Labor 1.22 1.21 1.20 1.30
Net misc. 1.90 1.90 2.03 1.89

TOTAL 5.35 5.45 5.70 5.59

between regions.1 The high-cost region is Region 3, southern Oregon. Labor
cost tends to be more important in Regions 1 and 4, the Coast and eastern Ore-
gon. The cost of concentrates is more important in Region 2, the Willamette
Valley. Roughage comprises one quarter of the total cost in each region,
except Region 2, the Willamette Valley, where it is less important relative
to the other costs.

4/
When factors other than location are considered, the milk producers of
Region 1 do not have the lowest costs. These producers in Region 1 typic-
ally have smaller herds, less milk per cow, and higher butterfat tests,
which all contribute to higher costs per hundredweight of milk.



Comparison of Milk Costs by Years 

Taking all the factors into account, the composite weighted average costs
of producing milk in Oregon Milk Marketing Area One were estimated for 1966,
1967, and 1968 (Table 9). Comparing the costs for these three years, the
cost of producing milk was lowest in 1967 and highest in 1966. Over time,
the relative importance of the labor cost component, as compared to the other
cost components, remained constant. However, farm labor wages have increased
(Table 4), implying a decrease in the quantity of labor required to produce
100 pounds of milk. The net miscellaneous cost component tended to increase
slightly in relative importance, possibly reflecting a substitution of capital
for labor. The relative importance of roughage and concentrate costs has
fluctuated over time. This is mostly explained by the variations in prices.
For example, the price of roughage was lowest in 1967 (Table 4), which accounts
for the lower roughage cost in 1967.

Table 9. Estimated Weighted Average Costs of Producing Milk in Oregon
Milk Marketing Area One, 1966-1968.

Year

Cost component
	

1966
	

1967	 1968

(dollars per cwt. of milk)

Roughage	 1.41
Concentrate	 1.07
Labor	 1.20
Net misc.	 1.86

TOTAL	 5.54

1.23	 1.27
1.06	 1.05
1.19	 1.19
1.86	 1.88 

5.34
	

5.39

To provide a more detailed analysis, the estimated weighted average
costs are presented by component and region for each year (Table 10). In
1966, 1967, and 1968 the dairy farms in Region 2, the Willamette Valley,
produced milk for the lowest cost, compared to the other three regions in
Oregon Milk Marketing Area One. The production costs in the other three
regions were greater than the composite average for Area One in all three
years.

The explanation of these fluctuations in costs during the past three
years is not obvious. The interaction of several factors has been accounted
for in deriving these estimates. It is difficult to separate these inter-
actions. However, it is possible to trace changes in each of the factors
and provide some rationale for what has happened to production costs.

Examining the changes in prices paid by dairy farmers (Table 4), the
roughage prices decreased from 1966 to 1967, and then increased in 1968.
Concentrate prices have decreased over these three years, while wages and



Table 10. Estimated Weighted Average Costs of Producing Milk in
Oregon Milk Marketing Area One, by Cost Component and
Region, 1966-1968.

Year

Region

Cost
component

All
regions

1
Coast

2
Valley

3
South

4
East

(dollars per cwt. of milk)

1966 Roughage 1.41 1.51 1.28 1.63 1.59
Concentrate 1.07 .95 1.16 1.01 .96
Labor 1.20 1.30 1.16 1.15 1.25
Net misc. 1.86 1.93 1.80 1.98 1.84

TOTAL 5.54 5.69 5.40 5.77 5.64

1967 Roughage 1.23 1.34 1.13 1.41 1.35
Concentrate 1.06 .95 1.12 1.05 1.02
Labor 1.19 1.31 1.13 1.14 1.24
Net misc. 1.86 1.96 1.79 1.99 1.84

TOTAL 5.34 5.56 5.17 5.59 5.45

1968 Roughage 1.27 1.35 1.17 1.45 1.41
Concentrate 1.05 .94 1.11 1.03 .99
Labor 1.19 1.30 1.14 1.16 1.22
Net misc. 1.88 1.96 1.82 2.02 1.86

TOTAL 5.39 5.55 5.24 5.66 5.48

other prices have increased. These changes in prices have a direct effect
on costs.

During 1966, 1967, and 1968, the herd size and milk production per cow
have increased steadily. The net result has been an increase in efficiency,
which decreased costs. The percentage of butterfat has decreased also, con-
tributing to the lowering of production costs. There have been no substan-
tial shifts in the location of production, so this factor has not influenced
cost changes over the past three years.

Summary and Conclusions 

The cost of producing milk in Oregon Milk Marketing Area One changes
over time. In estimating these changes, several factors must be taken into
account. These factors include the levels of feed and other prices, wages,
herd size, production per cow, percentage of butterfat, and location.
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A study of the structural changes occurring in dairy farming shows that
the number of dairy farms is decreasing, but that the size of each herd and
the production per cow are increasing. The percentage of butterfat in the
milk has tended to decline slightly. Shifts in the location of production
have been negligible.

A study was also made as to how changes in the various factors affect
milk production costs. The impact of changes in feed and other prices, and
wage expenses, when other factors are held constant, is direct. As these
prices and wages increase, the costs increase. For changes in herd size, it
was found that as herd size increases, the production cost per hundredweight
of milk tends to decrease. The same relationship holds for milk production
per cow. As productivity increases, cost per hundredweight tends to de-
crease. When the percentage of butterfat increases, the cost per hundred-
weight was found to increase. Holding the above factors constant between
regions, the dairy farms located in the Coast region tended to be the most
economical producers. The Willamette Valley dairy farms had the next lowest
average cost.

The cost of producing milk in Oregon Milk Marketing Area One has fluc-
tuated over time. Between 1967 and 1968 the production costs increased, but
did not reach the high experienced in 1966. The average cost of producing
milk in 1968 was estimated at $5.39 per hundredweight.



TECHNICAL APPENDIX

The total cost per hundredweight of producing milk was divided into
four components -- roughage, concentrate, labor, and net miscellaneous costs.
The weighted averages of these components were estimated for each of the four
regions in Oregon Milk Marketing Area One. The parameters for estimating the
roughage, concentrate, labor, and net miscellaneous costs of producing milk
were determined by using multiple regression. 1/ Each cost component was re-
gressed as a function of herd size, milk production per cow, percentage of
butterfat, and dummy variables for location in Regions 1, 3, and 4. 2/ The
four equations were estimated, based on the data from the 1966 and 1967 milk
cost surveys. The data for the two years were pooled, after adjusting the
1966 data for the changes which occurred between 1966 and 1967 in the general
levels of prices paid by dairy farmers. The equations were fitted to the
data in logarithmic form so that the parameters become the exponents of the
variables. Expressed mathematically, the equations have the following form:

Y = a X
b 

X
c 
X X

e
 X

f 
X
g

1 2 3 4 5 6

The parameters for each equation are presented in Table A-1.

Table A-1. Parameters Used in Calculating the Average Roughage, Concentrate,
Labor, and Net Miscellaneous Costs per Hundredweight of Milk
Produced in Oregon Milk Marketing Area One, 1966-1967.

Variable Roughage Concentrate Labor Net Misc.

Constant 37.5200 0.0304 69.4900 11.4400
Cows (hd./herd) 0.0293 0.0513 -0.4277 -0.0876
Milk (cwt/cow) -0.6980 0.3907 -0.6038 -0.3885
Fat (lbs/cwt) -0.2306 1.1317 0.3959 0.2657
Region 1 (1 or 10) 0.0373 -0.0939 0.0059 0.0001
Region 3 (1 or 10) 0.0673 -0.0321 -0.0022 0.0285
Region 4 (1 or 10) 0.0512 -0.0411 0.0332 -0.0033

R
2

0.3570 0.1530 0.5440 0.3560

-I This approach assumes that there has been little or no change in the input
of production factors due to price changes.

2I If the dairy farm from which the data is taken is located in Regions 1, 3,
or 4, the variable for that region has a value of 10. Otherwise, the dummy
variables have values of one. Values of 1 and 10 were used because the
equation was estimated in logarithmic form.
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Table A-2. Variable Values Used in Calculating the Weighted Average
Roughage, Concentrate, Labor, and Net Miscellaneous Costs
per Hundredweight of Milk Produced in Oregon Milk Marketing
Area One, by Region, 1966-1968. a/

Year Region Milk Cows Fat

(cwt/cow)	 (hd./herd) (lbs/cwt)

1966 1 98.4 60.5k/ 4.31
2 111.9 60.9 4.05
3 100.1 70.7 3.97
4 99.3 69.3 3.88

1967 1 98.9 64.712I 4.28
2 115.5 65.7 3.89
3 104.0 76.7 4.05

105.3 73.8 4.00

1968 1 c /107.2- 66.6-
b/ c

4.25- /
2 119.8 69.0 3.88
3 108.9 77.3 4.00
4 108.5 82.1 3.93

a/
All values were taken from the 1966 and 1967 survey, except where
otherwise noted.

b/
The number of cows per herd was determined by dividing the average
annual milk production per herd (Table A-3) by the milk production
per cow, as estimated from the surveys.

c/
These values for 1968 were determined through adjusting the 1967
values by the percentage changes, as estimated from the 1968 survey.

The values of the variables used in estimating the costs are presented
in Table A-2. These weighted average values were substituted into the equa-
tions to calculate the weighted average roughage, concentrate, labor, and
net miscellaneous costs, which were then adjusted for general price changes
(Table 4) to obtain the cost estimates for 1968.

For 1966 and 1967, the weighted average milk production per cow and
the weighted average butterfat percentage were taken from the survey re-
sults for each region. The 1968 figures were calculated by adjusting the
1967 figures for the percentage change which occurred, as determined from
the weighted results of the 1968 survey. The weighted average number of
cows per herd for 1966, 1967, and 1968 was determined by dividing the actual
average quantity of milk produced per herd in each region (Table A-3) by the
weighted average milk production per cow.
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Table A-3. Average Quantity of Milk Produced Annually per Dairy Farm
in Oregon Milk Marketing Area One, by Region, 1966-1968.

Year

Region 1966 1967 1968

(hundredweight)

1 5953 6393 7137
2 6814 7592 8268
3 7078 7985 8420
4 6883 7773 8910

a/
These are calculated from the milk sales records of the Milk Audit and
Stabilization Division, Oregon Department of Agriculture, assuming that
milk production is 101.52 percent of milk sales. This figure was based
on data from the 1967 survey of dairy farmers.

After the weighted averages of the components had been estimated for
each region, they were then each weighted by the proportion of milk produced
in each region (Table A-4) to determine the composite weighted average cost
for all the regions in Area One.

Table A-4. Percentages of Total Milk Production in Oregon Milk
Marketing Area One, by Region, 1966-1968.

Region

Year	 1	 2

(percent)

1966 22.7 54.0 9.3 14.0
1967 22.4 54.6 9.0 14.0
1968 23.3 53.4 9.3 14.0

In order to provide some test of this procedure for estimating milk pro-
duction costs, the average costs found, using the procedure, are, compared to
the survey results for 1966 and 1967 (Table A-5).



Table A-5. Deviations Between Estimated Average Costs and Survey
Results, by Region, 1966-1967.

Year

Region 1966 1967

($ per cwt. of milk)

1 -.25 +.09
2 -.03 -.03
3 -.30 +.24
4 -.12 +.06

All -.11 +.04

A-4
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