Es5> REPLACEMENT
oveY
Oy

k08t and Returns of
[ oadGtass Seed Production in

Or gon's Willamette Valley,
959 to 1975

/ Special Repoﬁ 464
"October 1976

[Agricultural Experiment Station .
_Oregon State University, Corvallis




*STTTBA10) ‘AJTSIDATU) 2335 U0S3I) ‘SOTWOUOI
92IN0SIY pue TRANITNOTIZY Jo jusuiiedag ‘juspni§ d3enpeln

B ST uUBd(Q Uof pue ‘10SS23J01d 2IBTIDOSSY ST UTTHUOD °S Nuexij :sSioyiny

*juswndop
TeUT3 @yl Jo uorjeaedsid ur suor3sald8ns meTadx Tnyd[oy IT3Y3l I0] SUBWNOL

TTessny pue ‘owBue] uog ‘youelg Jueis o3 Tnjalreid aie sioyine syl

*£3TSa9ATU)) 383§ U0Ba1p ‘uoriels Juswriadxy TeInITnOTiISY oyl puU®B UOTI3IBIDOSSY

,Sa9M019 sseadaky uwolaip ayl £q AT13urol pazaoddns sem £pnis aug




CONTENTS

SUMMARY ‘
STUDY PROCEDURES
NET RETURNS FROM 1959 THROUGH 1975 -

AVERAGE ANNUAL GROSS RETURNS
Average Annual Farm Price
Average Annual Yield
Estimation of Annual Yield for "Low and ”ngh”
Cost Producers -

ESTIMATED ANNUAL PRODUCTION COSTS
Changes in Price of Purchased Inputs -
Estimation of 1975 Production Costs
Comparison of Adjusted Study Cost Est1mates

with Enterprise Cost Studies for 1975
Production Costs from 1959 through 1975

STUDY LIMITATIONS
BIBLIOGRAPHY
APPENDIX

1

13
16
18

21
21
22

28
32
35
37
39




COST AND RETURNS OF GRASS SEED PRODUCTION IN
OREGON'S WILLAMETTE VALLEY,
1959 to 1975

Frank S. Conklin and Jon Dean
SUMMARY

The Willamette Valley grass seed industry of Oregon must comply with
air quality regulations specified by the 1975 Oregon Legislature. The regula-
tions, documented in Senate Bill 311, include a phased reduction in acres
open field burned and a payment of burning fees. They do not include com-
pensatory payments to offset production cost increases associated with
compliance of the regulations. This generates concern by some as to ability
of the industry to economically survive. This issue is determined largely
by economic viability of the industry and its ability to adjust to changing
socio-economic conditions.

The purpose of this study is to measure the economic history of eight
major grass seed types produced during the 17-year period from 1959 through
1975. The seed types analyzed are annual ryegrass, perennial ryegrass,
orchardgrass, tall fescue, bentgrass, fine fescue, Merion Kentucky blue -
grass, and other Kentucky bluegrass.

A comprehensive on-farm analysis of costs and returns associated with
individual grass seed types was conducted in 1969. The cost portion of that
data base is used in this study and adjusted by use of price indices for indi-
vidual production components to estimate production costs each year from
1959 through 1975. The procedure accounts explicitly for inflationary forces
which change input price levels over time. The estimates were compared
with Extension Service Enterprise Cost Studies as an alternative source for
estimating production costs. Minor adjustments were made in the data base
as a result of the comparisoﬁ. Time series data on Willamette Valley farm

gate prices and yields by seed type were used in generating gross incomes
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each yearv for the 17-year period from 1959 through 1975.

Results show that farm gate prices and yields for grass seeds have
varied widely from year to year and have been the major contributors to
gross income instability for the Willamette Valley grass seed industry over
time. Since the energy crisis of 1973, strong inflationary pressure affecting
prices of purchased inputs has become a contributor to cost instability.
Annual net returns per acre by seed type were erratic over time with positive
returns occurring in some years and negative returns in others. Annual
ryegrass, which accounts for about 50 percent of total grass seed acreage,
showed negative returns in over half of the 17 years studied. On the average,
profit margins were especially low for annual ryegrass, perénnial ryegrass,
tall fescue, and highland bentgrass. Merion Kentucky bluegrass was the only
seed type which showed a positive return in all years and consistently had
the highest return of all seed types. Its scope, however, has been limited to
less than 4,000 acres because of proprietary controls and unsuitability for
production on poorly drained lands.

The year 1973 generated a record, or near record, high in net returns
per acre for each seed type. This was followed by national conditions in late
1973 which generated serious inflationary pressures on production costs
while simultaneously contributing to a precipitous drop in grass seed prices.
The effect has been an especially serious cost-price squeeze for the industry
in 1974 and 1975 with corresponding record low, mostly negative, farm
returns.

Results of the study are clear that the economic history of grass seed
producers, as measured by net returns, cannot be evaluated effectively on
a single year's observation. Evaluation over several years is necessary to
effectively interpret the economic impacts of income variability and use of
production processes which commit land and machine resources over several
years.

Because results show low, and often negative, average returns from
grass seed production generally, it is often concluded that the grass seed

industry cannot survive under current air quality regulations. Historical
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evidence for the grass seed industry and U. S. agriculture do not support
that conclusion [4,5]. The trend over time has been an increase rather than
decrease in overall (industry) volume of production as individual farmers
adopt cost reducing technologies, primarily from machine size economies, to
offset forces which increase production costs. Adjustment takes the form of
fewer and larger farms with the rate being more rapid in years when the
cost-price squeeze is more acute. The Willamette Valley grass seed
industry will continue to face economic pressures over time as do all indus-
tries. Current issues center on (1) limited cropping alternatives, especially
on ryegrass land, (2) an increase of restrictive trade barriers to the
European Economic Community (EEC) and Japan as principal export markets
for grass seed, (3)large volume of domestic carryover stocks of U.S. pro-
duced grass seed, (4) increased production costs from inflation and curtail-
ment of open field burning, and (5) some shifting of grass seed production to
other producing regions. Each of these forces contribute to cost-price
squeeze and further reduction in number of seed growers, but not necessarily
in total volume of production.

What conditions might leave future survival of the industry in doubt? A
number of possibilities exist: (1) If demand for home lawns, golf courses,
and red meats were to diminish markedly, then derived demand for grass
seed would decline. (2) If new cost reducing technology were not available,
growers would not have a means to counteract forces which increase produc-
tion costs. (3) If the cost-price squeeze is borne unequally between producing
fegions, the Willamette Valley might lose some of its comparative advantage
resulting in further production shifts to other regions. While the first two
possibilities are not very likely to occur, the third is a definite possibility.

If shifts occur, they more likely will be with tall fescue, the bluegrasses and
orchardgrass >since significant competition with these seed types occur from
other producing regions. This adjustment should not be interpreted neces -

sarily as a signal for imminent collapse of the industry, however.




STUDY PROCEDURES

The purpose of the study is to measure the economic history of the eight
major grass seed types produced in the Willamette Valley. To do so requires
knowledge of price, yield, and production cost information each year of the
time period concerned. Official statistics prepared by the Crop Reporting
Service, USDA, report annual price and yield by seed type for the Willamette
Valley since 1959. Grass seed production costs are not reported annually.
Two data sources are available which report production costs in certain years.
One source is a 1969 research survey of a sample of Willamette Valley grass
seed producers prepared by the Department of Agricultural and Resource
Economics, Oregon State University [2]. The second source is periodic
enterprise cost estimates by grass seed type. This latter work is con-
ducted by county agent and farm management specialists of Oregon State
University Extension Service [6].

The primary purpose of the 1969 research survey was to identify
physical and economic factors which were characteristic of grass seed pro-
duction by seed type and which influenced farm income. Detailed physical
and economic information was recorded on field questionnaires from per-
sonal interviews with 147 grass seed producers. Averages and ranges in
production costs and returns were calculated by farm and seed type to meas-
ure the level and variability of returns among seed types and among farms.

Enterprise cost studies were prepared for several grass seed types in
1969, 1970, and 1975. The primary purpose of such studies is to provide a
format and procedure to assist growers in determining how to calculate pro-
duction costs by crop and livestock enterprise for a specific moment in time
on their own farm. It is recommended only secondarily as a source of com-
parative information. Information on farm size, production practices,
machinery costs, labor requirements, material,and other costs is obtained
from a small group of selected growers. Because the growers are selected
rather than sampled it usually is not possible to determine the extent to which

t¢hey are representative of the industry. At times, those selected may be the
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more progressive, innovative growers. The usual approach is to hold a
meeting of the selected growers. The cost information is summarized in a
budget format using a consensus approach in arriving at what is perceived by
the group to be a typical cost estimate for each cost component. This
approach does not measure economic and physical variability between farms.

Costs from the 1969 research survey were chosen to provide the cost
data base for this study. The 1969 costs are adjusted using price indices for
individual production components to estimate annual production costs per acre
each year during the 17-year period from 1959 through 1975. Annual price
indices for selected production cost components were obtained from Agricul-

tural Prices, prepared by USDA [1]. Price indices for fertilizer and land

charge categories use Oregon data while the remaining categories represent
U.S. averages. The procedure explicitly accounts for inflationary forces
which influence the price level of inputs over time. The 1975 cost estimates
were compared with 1975 Enterprise Cost Studies prepared on grass seed
production to appraise probable accuracy of the study estimates. Some
adjustment of the 1975 estimates was made to incorporate cost effects of cer-
tain technology change, as detected by the 1975 Enterprise Cost Studies,
which has occurred since 1969. The adjustments include modification of
overhead cost component rates and addition of a cleaning and processing
charge which was omitted in the 1969 research survey.

Time series data on Willamette Valley annual farm gate prices and
yields by seed type were used in generating gross incomes by seed type. The
data are reported jointly by the Crop Reporting Service, USDA,and OSU
Extension Service for the 17-year period from 1959 through 1975 [1]. The

annual yield data represent yield by seed type for "average'

cost producer
conditions in the Valley. Annual yield for 'low'' and 'high'' cost producer
categories utilizes the same time series after being adjusted from the 1969
data base to reflect yield differences between producer cost types.

The format of the study presents first the Net Return estimates from

1959 through 1975 for each of the eight grass seed types. This is followed by
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presentation of procedures for calculating average gross returns per acre
which includes annual farm price and yield information. Production cost

estimates are presented as the final part.




NET RETURNS FROM 1959 THROUGE 1975

Annual net returns calculated in the study provide an estimated measure
of profit or loss in production of the eight major grass seed types produced in
the Willamette Valley. Calculation of net returns for each of the 17
years from 1959 through 1975 provides a dynamic perspective of how well
each seed type has served as a contributor to farm income. The nature of
the study prevents making specific conclusions concerning economic returns
to total farm units on which several grass seed types may be grown jointly.

Net returns per acre from 1959 through 1975 are presented graphically
in Figure 1 for each seed type. Results are presented as a band to reflect
within year cost and yield variation among growers in the production of a
specific seed type. The band is excluded for the two bluegrasses for lack of
data. The upper boundary of each band generally reflects the '"low' cost
producer group which consistently had a higher annual net return than did the
"high'' cost producer group. There was one exception to this situation. In
1974, the "high'' cost producer of annual ryegrass had a higher net return
than the '"low'' cost producer because the value of the higher yield more than
offset the higher cost of achieving it. The lower boundary of each band
reflects the "high'' cost producer group. While "high'' cost producers gen-
erally had higher seed yields than the average, the additional costs for
achieving higher yields generally were greater than the value of the additional
yield. While the basis for this situation is not fully understood, it is sus-
pected that "high' cost producers may be in a better financial position to
accept risk associated with potential for a higher net return than are low-cost
producers who may be more conservative and hedge against major loss. In
any case, risk preference and aversion strategies are suspected as playing
important roles. It is not possible to measure this effect in the study since
only ex post rather than ex ante data are available. It is not possible to con-
clude from the results that the '"low' cost producer has a more profitable farm
operation over time than do "'average' or 'high'' cost producers. Total farm

evaluation over time would be necessary to test validity of that contention.
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Several characteristics of annual net returns in grass seed production
are observed for all seed types. Annual net returns are erratic, with no
assurance that they are positive. For annual ryegrass, the return has
been, on the average, more negative than positive over the 17-year study
period. This undoubtedly has been a major contributor to the rapid decline in
number of grass seed producers in the Willamette Valley over the past two
decades [2]. On the average, profit margins historically have been low or
negative for annual ryegrass, perennial ryegrass, tall fescue, and highland
bentgrass. Orchardgrass and fine fescue generally showed positive returns.
The bluegrasses had consistently higher profit margins that the other seed
types. Merion Kentucky bluegrass was the only seed type not recording
any negative annual returns. Because a variability band on net returns could
not be calculated for the bluegrasses, interpretation of general economic
returns to bluegrass producers is limited, however.

The year 1973 saw a record, or near record, net return per acre for
each of the seed types. While that situation continued to persist into 1974 for
annual and perennial ryegrasses, the market price began to fall precipitously
for tall fescue, highland bentgrass, fine fescue, orchardgrass, and other
Kentucky bluegrass. Conditions worsened in 1975 as farm gate prices
declined further while inflationary pressures continued to exert a strong
upward trend on production costs. Only Merion Kentucky bluegrass weath-
ered the cost-price squeeze in 1975 with a positive net return. Unfortunately,
Merion Kentucky bluegrass accounts for less than 2 percent of total Willamette
Valley grass seed acreage and is not expected to expand significantly because
of proprietary controls and unsuitability for production on poorly drained
lands. The same restraints generally hold true for expansion of orchardgrass

and fine fescue acreage as well.
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AVERAGE ANNUAL GROSS RETURNS

Average annual farm seed price and annual seed yield are combined to
generate average annual gross returns per acre. Annual gross return esti-
mates are presented graphically in Figure 2. The variability of gross income
for the 17-year period for each seed type is summarized in Appendix Table
1. Review of Appendix Table 1 shows that gross incomes of annual and
perennial ryegrasses are, relatively speaking, more variable than other grass
seed types in terms of combined yield and price variability effects. Other
Kentucky bluegrass, orchardgrass, and bentgrass were, relatively speaking,
the least variable. In general, however, all grass seed types exhibit con-
siderable price and yield variability. Market price is a much larger con-
tributor to income instability than is crop yield as shown in the next two

sections.

Average Annual Farm Price

The average annual farm gate price for the eight Oregon grass seeds is
presented graphically in Figure 3 for the 17-year period from 1959 through
September 1975. Tabular listing of farm prices is presented in Appendix Table
2. Wide variations in farm price occur from year to year as a regular market
phenomenon. While record or near record highs were realized in 1959, 1969,
and 1975 for most grass seed types, they were countered by record or near
record lows in 1961, 1967, 1971, and 1975. Relative magnitude of price
variation is presented in Appendix Table 3. Annual and perennial ryegrasses
had the lowest average farm gate prices with 6.52 cents and 11.54 cents per
pound, respectively. Merion Kentucky bluegrass had the highest average
farm price at 83. 13 cents per pound. Annual and perennial ryegrasses
exhibited the greatest price variability over time as measured by the coeffi-
cient of variation. Orchardgrass and bentgrass showed the least price
variability.

Grass seed producers and seed handlers maintain storage facilities

which serve to dampen seasonal market price fluctuations. Most of a
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year's crop production is held in storage until after January 1, and sold in the
next calendar year. Very little demand exists for grass seed for turf, cover
crop, and pasture purposes until spring. With exception of annual rye-
grass, only limited amounts of grass seed used for winter overseeding in the
southeastern and southwestern U.S. move into market channels in the late

fall and winter months following harvest.

Average Annual Yield

Grass seed, like other non-irrigated crops, is subject to year-to-year
variability because of weather and other natural forces. Seed growers them-
selves contribute to yield variation over time by adopting new seed varieties,
changing the level of fertilizer and herbicide use, and changing cultural
practices to meet changing sociai and economic conditions.

A graphic presentation of average annual yields for the eight major
seed types grown in the Willamette Valley for the 17-year period from 1959
through 1975 1is shown in Figure 4.-1—/ A tabular presentation of the yield
data is given in Appendix Table 4. Annual ryegrass had the highest average
yield of 1,263 pounds per acre, while bentgrass had the lowest with 277 pounds
per acre.

A linear trend line was calculated for each seed type and shown in
Figure 2 as the straight line passing through the erratic yield line. Varia-
tion around the trend line represents weather influences primarily while the
slope of the trend line represents, for the most part, the yield effect from
technology change over time. The trend line is included in Figure 2 as an
aid to separate weather and technology effects upon yield over time. It is not
used in cost and return calculations of the study.

Annual ryegrass shows the greatest positive yield effect from technology

of 24 pounds per year average increase. Other Kentucky bluegrass exhibited

1

—/Yield averages for other Kentucky bluegrass and orchardgrass seed
type categories were not reported prior to 1964 so the time series is limited
to the 1l-year period from 1964 through 1975.
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no positive yield trend. Perennial ryegrass was the only seed type exhibiting
a negative yield trend. The basis for this is not fully understood. However,
substantial shifts from use of public to proprietary perennial ryegrass
varieties having lower average yields and greater yield variability but off-
setting higher quality and better physiological characteristics appear to be
contributing factors.

The relative magnitude of year-to-year yield variation is presented in
Appendix Table 5. While absolute yield variability measured by standard
deviation was quite different between seed types, relative yield variability
measured by the coefficient of variation was remarkably similar for each of
the eight grass seed types. This very likely reflects similar seed type
growth responses to weather changes and similar field cultural practices
across grass seed types. Yield variability, measured by the coefficient of

variation, is much lower than price variability.

Estimation of Annual Yield for "Low' and '"High' Cost Producers

The 1969 research survey showed grass seed yields for a given year
varying considerably from one producer to another growing the same seed
type. Physical, economic, technical, and institutional forces contributed to
the differences. That study reported yields for 'low', '"average'', and "high"
cost producer categories. Table 1 shows yield levels by seed type for each
of the three producer cost groups used in the 1969 study. Yields for "low"
and "high" cost producers are included and expressed as changes from

1

""average'' cost producer yields.

i

In this study, annual yield for "'average'' cost producers by seed type
uses Willamette Valley averagé annual yields, shown in Appendix Table 4.
Annual yields for '"low' and '"high' cost producers use the same time series
data base adjusted to reflect yield differences among producer co:st categories
which existed in 1969 as shown in the two right hand columns of Table 1. For
purposes of this study, it is assumed that the 1969 yield differences from the
field survey for '"low', "average', and "high' cost producer categories, as

shown in Table 1, prevailed throughout the 17 years covered in the study.

L
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In 1969,""high" cost producers generally used more fertilizer and had

"and 'low' cost producers.

correspondingly higher yield than the ""average'
This situation occurred with five of the grass seed types. This was not so
with production of perennial ryegrass, however, which did not appear to
respond to high fertilizer rates. This may be a reflection of increased
grower importance of proprietary varieties of perennial ryegrass and their
low response to fertilizer. Because the 1969 survey did not report the blue-
grasses by separate categories, it was not possible to discern within year

yield differences among producers for Merion Kentucky bluegrass and other

Kentucky bluegrass.
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ESTIMATED ANNUAL PRODUCTION COSTS

Estimation of annual production costs is not a simple matter.
Requirements include specification of relevant cost components, whose pro-
duction costs are considered, and to what time period the costs pertain. Sev-
eral reasons exist for care in specification of these factors. First, the
prices of the components which make up production costs change over time.
Second, the relative importance of specific components in the production
process change over time. Third, production practices among growers pro -
ducing the same seed type often differ considerably. Finally, calculation of
fixed or overhead cost components at the farm level and their allocation to
individual grass seed crop is, at best, an arbitrary process subject to
researcher judgment. These factors however, influence cost levels among
grass seed producers and among seed types.

The relative price changes for selected production components used in
production of grass seed are treated first. This is followed by a presenta-
tion of the procedure used in estimating annual production costs, then com-
pares adjusted study cost estimates with Enterprise Cost Studies for 1975,
and concludes with specification of production costs over time by seed type
and production cost levels that reflect different production practices among

growers of the same seed type.

Changes in Price of Purchased Inputs

Annual price changes for selected production input categories from 1959
through 1975 are presented in tabular form in Appendix Table 6. The relative
price changes are expressed Ias index numbers using 1969 as the base year
with a price index number of 100.

From 1959 through 1971, increases in prices of purchased inputs were
minimal, averaging l to 2 percent per year. During that time,the absolute
price of fertilizers declined while those for herbicides and gas and oil used
in machine operations remained nearly constant. Labor and land prices

showed the largest price increases, averaging 3 to 4 percent per year.
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Since 1971, strong inflationary pressures in the U. S. economy
have influenced prices of purchased inputs. Relative price increases
since 1969 for selected production inputs are shown in Figure 5.
Fertilizer price increases precipitated by the energy crisis in the fall
of 1973 were the most dramatic. The price of fertilizer more than doubled
in one year, from 1973 to 1974. Inflationary effects upon capital costs of farm
vehicle and machinery were felt strongly in 1974 and were even more pro -
nounced in 1975. Impact of the energy crisis was less dramatic on price of
gasoline and oil used with agricultural machinery. These prices increased
only slightly more rapidly than did labor prices which, of the major produc-
tion inputs, had the smallest rate of increase since 1969.
Land, as an input, increased in price relative to other inputs at a rate
slightly higher than other inputs from 1959 through 1974, thereby increasing
_ its absolute role in determination of total production costs of grass seed.
In 1975, the absolute price of Oregon non-irrigated land declined, the only
input to do so since 1971. The marked drop in price of grass seeds and other
Oregon grown crops and livestock since 1973 has very likely been a contribut-
ing factor. Land rents, a proxy for land prices, reflect this trend in Benton
County. There, rents declined some $4 to $11 per acre from 1974 to 1975
for Class I, II, and IIl non-irrigated land used for grass seed production. In
| Linn County, a constant or slight increase occurred in rental values from
1974 to 1975 [7]. The extent to which leveling off o r decline in rents for grass
| seed land can be viewed as a trend is speculative. Market conditions for
Oregon produced crops, availability of cost—reduéing technology for grass
seed growers, use of land as a hedge against inflation, and urbanization pres-
sures will likely be important forces influencing Willamette Valley land values

in the future.

Estimation of 1975 Production Costs

Price indexes discussed in the previous section are used to adjust
annual production cost per acre from the 1969 field survey to estimate

annual production costs each year of the 17-year period from 1959 through

—
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1975 for each of eight seed types. To demonstrate the computational proce-
dure used, derivation of 1975 production cost estimates are presented in
detail for the annual ryegrass seed type in Table 2. The procedure is the
same as that used by Conklin and Wilson to report estimated annual ryegrass
costs over time in a previous publication [3].

A cleaning and processing cost component was added to this study which
was not included in the earlier annual ryegrass publication or in the 1969 field
survey. This oversight was detected in comparing cost estimates from this
study with those from the 1975 Enterprise Cost Studies. That component was
added after determining that it represents a legitimate production, rather than
marketing, cost for Pacific Northwest produced seed. Grass seed in Oregon
is sold at the farm gate on a cleaned and bagged basis with market price
quotations reflecting that condition. In other parts of the U.S., farm gate
price represents grass seed sold on a field run or '"in the dirt' basis. Cost
estimates for the cleaning and processing component are taken from 1975
Enterprise Cost Studies.

The 1975 cost components of annual ryegrass show a 59 to 171 percent
increase from the 1969 base year. The largest increases, exceeding 160
percent, occurred with spring and fall applied fertilizers and seed. The
smallest cost increases were in the hired and operator labor categories with
a 59 percent change. The materials component increased its share of total
production cost by a few percentage points due primarily to fertilizer price
increases. Because fuel and oil used in machine operations comprise such a
small percentage of total production costs, 14 pel;cent in 1969 and 12 percent
in 1975 for annual ryegrass, their relative importance has declined in spite
of increased fuel prices.

Estimated 1975 production costs, using the price index procedure
described above,were calculated for '"low'', "average'', and 'high' cost pro-
ducer categories used in the 1969 field survey. Low and high cost categories
were obtained by averaging cost data from the four sample farms in the
survey for each seed type which had the lowest and highest operating costs

respectively for each seed type. Merion Kentucky bluegrass and other

o
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Table 2. Estimated Average Production Cost Per Acre for Annual Ryegrass in 1975,
Using Price Indices and 1969 Actual Costs

1969 Price index 1975%/

Cost componentsil : Actual costd/ % of total (1969 = 100) Estimated costs Z of total
Machine operating costS...ecosesessss  $10.24 | 172£/ $17.61 ]_
Machine overhead COSS....eveeeeessss 15,37 } 29 1963/ 30.13 27
Materials

Fertilizer®/, Fall..... e 3.60 7 267%4 9.61

SPring.sseseen.. ee.  10.40 2714 28.18

Herbicides. ...uueereeennneesennns .38 18 1698/ .64 24

O T 1.44 | 2290/ 3.30
HITEd 1DOT++osnsnnnnnnnnnseeeeenesens 1.66 10 1591/ 2.64 8
Operator 1aboT.....cecoseseneonooanss 6.67 10 1503/ 10.61 8

SUB=TOTAL. . uvveneenneennnss  $49.76 57 (206)4/ §102.72 59
Amortized establishment costsE/ e 2,98 3 206l/ 6.14 4
General overhead®™ ........veeeennnnn. 2.64 3 176/ 4,65 3
Land change® euuvienrieneiineeinneen. 17,11 20 177%/ 30.28 17
Cleaning and processiqgﬂl............ 14.86 17 ggg%/ 30.61 17

TOTAL PRODUCTION COSTS........ $87.35 100 @200)d/ $174.40 100

E-/Compcment categories and costs taken from Table 13, page 53, of "Economic Characteristics of Farms Producing
Grass Seed in Oregon's Willamette Valley," Agricultural Experiment Station Circular of Information 643,
Oregon State University, November 1973 [2]. Costs for "average grower'" conditions were used which represent
the average of 44 sample farms producing annual ryegrass on Dayton (Whiteland) soils in Linn, Benton, and
Lane Counties. .

b/

—'Because the study was conducted in September 1975, average 1975 calendar year price indexes were not yet
available. The most current price indexes by USDA reported cost categories were used for 1975.

The USDA categories and their reporting dates are as follows:

"Motor Supplies' - July, 1975
"Farm Machinery" - September, 1975
"Fertilizer (Oregon)" - April 30, 1975
“"Farm Supplies" - August, 1975
"Seed" - September, 1975
"Wages"' - September, 1975
"Production Items" - September, 1975

E-/"l‘lotor Supplies" category f[1}.
g/"Farn Machinery" category {1].
£/ra11 applied fertilizer is in the form of 16-20-0 while spring applied is 21-0-0 (ammonium sulphate).

£-/'0':‘egon prices for 16-20-0 and 21-0-0 [1].

B/"Farm'Supplies“ category [1].

E/"Seed" category {1].

1'/"I.al'sot" category [1].

1/0btained as a direct calculation of the 1975 total as a percentage increase from the 1969 total.

E'/An average annual seeding cost which reflects grasslanding for a 3-year period followed by complete
seedbed-preparation, including plowing, prior to seeding only once every four years [2].
lessuned to increase at the same rate as the average of the cost categories shown above.

!!Includes such general items as office expenses, dues, travel, income tax preparation, legal fees, etc.

E/Assuned to increase at the same annual rate as 'Production items, interest, taxes, and wage rates"
category (1].

2/ Includes property tax and interest on average investment.

2/Bscinated by the index of average values/acre of dryland in Oregon. Farm Real Estate Market Develop-
ments, CD-79, ERS, USDA, Washington, D.C., July, 1975,

ﬂjzatinnted from 1975 'Enterprise Tost Studtes, OSU Extension Service.
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Kentucky bluegrass seed types were lumped together for production cost
purposes since the 1969 field survey did not treat them separately. The 1969
average producer cost estimates are presented in Appendix Table 7. The
1975 estimated production costs by seed type and producer cost categories
are summarized in Table 3. On the average, total production costs per acre
in 1975 approximately doubled those which prevailed in 1969. Inflationary
pressure on general price levels, including agricultural production inputs,
was the major contributory factor.

Comparison between 'low'’, "average', and 'high' cost producer
category estimates shows a large degree of cost variability among producers
growing the same seed type. The 'high' cost producer category shows pro-
duction costs per acre approximately double that for the "low'' cost producer.
Factors which contribute to the large cost differences among growers appear
diverse. A highly complex set of unique characteristics existed on each
sample farm in 1969 and the way in which they were combined not only influ-
enced the costs that prevailed in 1969 but the 1975 estimates as well. The
factors which made one producer a high cost operator were not ne cessarily
the same factors which caused high costs for other operators. However, the
"high'' cost producer generally used more fertilizer and chemicals in 1969
than did the '"low'' cost producers. As a result, the estimation procedure of
this study shows "'high" cost producers to be more adversely affected in 1975
by the energy crisis than "low'' cost producers.

The reader should be warned that the 'low'' and "high'' cost producer
categories are based on only four observations in each category. If a pro-
ducer is "high" cost in one seed type it is quite likely that he is also a "high"
cost producer in the production of other seed types. The same issue likely
exists with the 'low'' cost producer category as well. '

Changing weather conditions over time makes it possible in some years
for high fertilizer applications by "high cost' per acre producers to become
"ow unit cost' per pound seed producers. This result might offset low
returns for '"high'' cost producers to some degree. Changes in management

decisions over time as affected by changing capital positions and risk
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preference can also change the relative cost relationships between producer

cost categories.

Comparison of Adjusted Study Cost Estimates with Enterprise
Cost Studies for 1975

Price indices, as used in this study, reflect changes in the prices of
inputs used in the production of grass seed. They do not measure absolute
or relative changes which occur in the physical quantities of inputs used over
time, however. Cost éffects from technological change are an example.
While the priée index procedure adjusts for the input price changes over time,
the physical relationships which existed at the time of the field survey in 1969
are assumed to prevail throughout the 17 years of the study. If technological
change occurs over time, price indices may overstate or understate actual
costs. While the Willamette Valley grass seed industry constantly faces
changing conditions, those which have occurred since 1970 have been
especially pronounced. More costly field sanitation, residue removal and
field cultural practices have begun to replace lower cost traditional open field
burning which is no longer socially acceptable for environmental reasons.

The Oregon Extension Service prepared Enterprise Cost Study estimates
for each of the major grass seed types in 1975. These estimates provide a
means for evaluating technology changes which have occurred since 1969.

This section provides a detailed comparison of both approaches and identifies
those cost adjustments made in this study arising from the comparison. A
summary of 1975 production costs derived from the Enterprise Cost Study
approach is presented in Appendix Table 8 to permit the reader a direct com-~
parison with 1975 estimates derived from this study which are presented in
Table 3.

While the cost categories used in each approach are not identical, they
are similar enough that comparisons can be made without major difficulty.
Comparison of total costs generated by each approach shows Enterprise Cost
Study estimates to be consistently higher.* Either they were comparable to the

"high'' cost producer category of this study or they exceeded it. Comparison



29
of individual cost components is necessary to evaluate the basis for major
cost differences.

Fertilizer costs from the Enterprise Cost Studies were within the range
of the "low' and "high'' cost producer categories for all seed types except
annual ryegrass and the bluegrasses. Because plowdown began to appear as
a cultural practice on annual ryegrass in 1975, the additional fertilizer cost
may be explained by heavier use of nitrogen to enhance decomposition of the
stubble after plowdown. For the bluegrasses, an increasing importance of
proprietary varieties which require extra care including additional fertiliza-
tion may explain the higher cost. Further, it must be recognized that small
sample size in the 1969 field survey required combining all bluegrasses
into one seed type category, thereby precluding measurement of cost differ-
ences between specific bluegrass types.

The contrast with chemical use was similar to that with fertilizer. Up-
dating of the 1969 survey showed chemical costs ranging only as high as $20
per acre across seed types. It ran as high as $50 per acre on bluegrasses in
the Enterprise Cost Study estimates. This difference cannot be explained
generally but may be related to the increases in proprietary varieties which,
for economic reasons, may justify chemical sanitation and, for biological
reasons, their yields may be more sensitive to weed competition than public
varieties.

Hired and operator labor costs show a similar contrast. The higher
costs from the Enterprise Cost Studies reflect a higher wage per hour for
machine operator labor, $5 per hour, and the inclusion of a $3 per acre
management charge.

Machinery costs were consistently lower with the Enterprise Cost
Studies by $6 to $20 per acre. This may reflect that some machinery, labor,
and chemical input substitution has occurred from 1969 to 1975. A more
likely reason involves procedural differences in machine cost calculations
between the two approaches. It is difficult to allocate the overhead cost
(depreciation, interest, taxes, insurance, and repairs) component of machine

costs to individual enterprises. Any allocation scheme is somewhat arbitrary.
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The problem is compounded as cost standardization procedures are used to

"average'

machine costs among many farms, as was done with both cost
estimation approaches. Cost standardization, while having simplicity in its
favor, eliminates actual cost variability among farms due to economies of
size, machine utilization, and field performance effects. It is impossible to
tell which of the two procedures comes closest to providing a representative
average of 1975 machine costs.é

Comparison of amortized establishment costs indicates no great
differences except for orchardgrass, fine fescue, and the bluegrasses.
Differences there are attributable, to a large degree, to the years of stand
life assumed. The 1969 field survey had stand life on the perennial grasses
ranging from 10 to 17 years. The Enterprise Cost Studies assume only five
to 10 year life. It is not unreasonable to expect that stand life may decrease
as more acreage is devoted to proprietary grass seeds which are more sensi-
tive to climatic and cultural practice changes than the traditional public
varieties. At present their percentage of total acreage is still very small.

As stated earlier, a cleaning and processing cost corﬁponent was added
to the production cost list of this study. This omission from the 1969 field
survey was detected in the initial comparison between the two cost estimates.
The cost quotation is identical in each approach for cleaning and processing
because the 1969 field survey update uses the Enterprise Cost Studies as its

source.

é/In the 1969 field survey, the combined cash and overhead machine
costs are intended to approximate machine custom rates. A standard hourly
rate for machine overhead was imputed, representing 150 percent of cash
machine cost to estimate depreciation, interest, repairs, taxes, and
insurance on machinery. In the Enterprise Cost Studies, machine overhead
costs ranged from 155 to 165 percent of cash machine costs depending upon
the seed type. The typical size of grass seed enterprise relative to total
farm size and the kind and size of "typical' farm machinery are taken into
account in approximating current machine size economies which influence
machine overhead costs when expressed on a per acre basis.
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A miscellaneous cost category is used in each approach. It is called
"general overhead' in the 1969 field survey update and '"'other'' in the
Enterprise Cost Studies. The costs ranged from $6 to $9 per acre in the
former and from $14 to $30 per acre in the latter. In the former, it was
intended to include such farm overhead costs as office expenses, dues, and
travel. This was estimated at 5 percent of operating and establishment costs
in 1969, and due to general price increases, was increased to about 7 percent
in 1975. The ''other' category from Enterprise Cost Studies was estimated
at 9 percent of total cash costs and included insurance, general office
expenses, DEQ field burning fee, and miscellaneous supplies. The estimate
from the 1969 field survey update appears to be overly conservative. Since
both approaches use a similar arbitrary procedure, their accuracy depends on
the cash cost component to determine if any bias exists. If cash costs are
biased on the high side, a '"miscellaneous' or ''other'' cost category com-
pounds any upward cost bias.

The final comparison involves the land charge category. Here the
contrast is the greatest. The Enterprise Cost Studies show a cost range of
$77 to $95 per acre across seed types which is some $45 to $60 per acre
higher than the 1969 field survey update. Comparison of the results with cur-
rent land rent values from Linn and Benton County tax assessors indicates that
the 1969 update provides a more reasonable estimate [7]. The discrepancy
can be explained in that ownership (property tax and an expected 9 percent
return on investment) costs rather than land rents were used in the Enterprise
Cost Study calculations. Tax assessor information indicates that landowners
are willing to accept a rate of return on investment considerably less than
the 9 percent used in the Enterprise Cost Studies. Furthermore, market
values for agricultural land do not change as rapidly as do changes in grass
seed market prices which affect annual profits from grass seed production.
Also, non-agricultural market forces, including urbanization demands, influ-
ence agricultural land values. Farm rental values, as used in this study, are
more responsive to changes in agricultural market conditions since they are

tied directly to annual cropping decisions and a willingness to pay.
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In summary, it appears that some technological changes have occurred
from 1969 to 1975 for which the 1969 field survey update did not account.
This appeared to show up on fertilizer and chemical cost comparisons. How-
ever, higher estimates persisted across all cost categories, except machin-
ery, in use of the Enterprise Cost Studies. The yields reported in the
Enterprise Cost Studies were close to the yield averages shown in Figure 2.

Comparison of the two production cost estimating procedures suggests
that an extensive éampl’e survey provides a more accurate basis for estimat-
ing production costs in a given year than do Enterprise Data Studies when
evaluation of a cross-section of the grass seed growers is desired and varia-
tion is an important characteristic to be measured. If statistically sound
sampling procedures are used to .identify the grower sample,its representa-
tiveness of the total industry is reasonably well assured. While this approach
was used in the 1969 survey, the growers for the Enterprise Cost Studies
were hand picked thus limiting ability to generalize from them to a broad
cross section of grass seed producers. The Enterprise Cost Study approach,
however, is useful in quickly identifying specific technology practices such
as fertilizer application rates, chemical use, machinery operations, and
years of stand life which exist at a particular moment in time. For that
reason, the Enterprise Cost Studies serve an important monitor role for this

study.

Production Costs from 1959 through 1975

The application of annual indices of prices paid for production cost
components permits estimation of costs by production categories each year
of the 17-year period from 1959 through 1975 by grass seed type. The
production cost components are totaled to provide total production costs per
acre on an annual basis. Annual results for the "average'' producer condition
are expressed graphically by seed type in Figure 6. The same procedure is
used with "low' and "high'" cost producer categories to estimate their produc-

tion costs in determining net returns per acre bands shown in Figure 1.
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Figure 6 shows that production cost increases for each grass seed type
were gradual during the time period from 1959 through 1970, averaging 2 to
4 percent annually. Inflationary pressures produced a cost increase averag-
ing 6 percent in 1970, 1971, and 1972, followed by a 9 percent increase in
1973. The effect of the energy and related crises generated an overall 36
percent cost increase in 1974. This impact was dampened in 1975, resulting
in an annual increase of about 12 percent.

An interpretive word of caution is necessary when using price indices
to estimate production costs from a base period. The longer the time period
of extrapolation, before or after the 1969 base year, the less certain
is the accuracy of the economic estimates because of the constant tech-
nology assumption which is implied with this form of analysis. The 1975 cost
and return estimates generated by the study are believed to be reasonably
accurate and a good indicator of the economic condition of specific grass seed
types in the Willamette Valley grass seed industry. The Enterprise Cost ’
Studies are used to correct deficiencies in the study analysis, particularly
for 1975 estimates. Unfortunately, no such comparison is available for
validating production cost estimates for the ten-year period from 1959 to
1969. Some caution in interpretation of results for that time period, there-

fore, is necessary.
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STUDY LIMITATIONS

Cost and return estimates developed in this study represent the authors'

best estimates of the economic condition of eight major grass seed types

grown by Willamette Valley grass seed producers over a 17-year period.

Because the work is dynamic and the analysis used in this study if an abstrac-

tion of a selected number of dynamic components measured at certain points

in time, the results are subject to possible error. It is important for the

reader to be aware of potential error sources in this study. They include the

following:

1.

Most of the price series for production cost components are from
U.S., rather than Oregon sources. This very likely is a minor
difficulty since direction and magnitude of price changes in Oregon
generally are close to U.S. averages.

Only limited technology changes affecting production costs were
accounted for in the study. Because of this it is plausible that
1975 production cost estimates may be understated to some extent.
Cost estimates for the 1959 to 1969 time period are subject to the
same error source.

Technology changes over time which affect yield differences
between 'low'!, "average'', and "high'' cost producer categories
were assumed constant. Yield levels between these categories is
expected to vary over time as affected by changing capital positions,
risk preferences and weather. The effect of these forces was not
identified in this study.

. Overhead cost calculations used in estimating production costs

are, at best, somewhat arbitrary and the assumptions used will
influence cost levels.

Generalizations from return estimates by seed type to total farm
situations cannot be achieved. No attempt was made in this study
to evaluate level of resource utilization, enterprise combination
effects and economies of size relationships which influence
economic conditions of total farm operations.
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Appendix Table 1. Mean Gross Return Per Acre and Dispersion Character-
‘ istics by Grass Seed Type, for the 17-Year Period From
1959 Through 1975

Meané/ Standardhj CoefficientE/

Seed type gross return deviation of variation
e dollars per acre....... percent

Annual ryegrass 81.57 46,82 57
Perennial ryegrass 95.69 49.09 51
Tall fescue 91.59 31.02 34
Orchardgrass 166.63 50.19 30
Bentgrass 190.32 33.05 17
Fine fescue , 127.18 56.26 44
Merion Kentucky bluegrass 235.49 103.31 : 44
Other Kentucky bluegrass 217.76 58.75 27

SOURCE: Data from which the mean price, standard deviation, and coefficient
of variation were derived are from Appendix Tables 2 and 4.

E/Average for the 17-year period 1959-1975, Willamette Valley, Oregon.

E/Standard deviation (Syx) measures how far from the mean each item within
a frequency distribution is located. One standard deviation measures the
expected range of dispersion within which two-thirds of the elements of the
data series were found.

c/ . . N

— Coefficient of variation =
of the mean.

Sx

= standard deviation expressed as a percent



41

*AxeurTwyToad —

e
*s19Te9p poas sseid wmoaj paureiqo aasm sadTad G/61 /

*3urjea9dooo 90TAISS UOTSULIXY SO PUB VSN ‘20TAzas Bupixodsy TeOTISTIBIS  :9IYNOS

e 97 Ge’oe 0S89 09°¢T 08°€¢ 06°9¢ 00°01 0C°L1 \mmmma
00° %€ 0%°9¢ 00°0L 00°ST 0s°0¢ 00°%% 06° ST 00°82 7L6T
00°9¢ o%°St 00° L7t 00°S¢ 06°9¢S 00° %S 80°¥1 09°6¢ €L61
00°%2 00°T€E 00°08 00°8T 0s°€e 00"ty 0s°¢ 0%° 91 7L6T
00°GZ 00°0¢ 06°2L 09°01 06°8¢ 00°6% 0s*y 09°1T TL61
60" 6T 00" t¢ 00°GET 0z ¢T 1 TARAY 00°LY oL°¢ 9T 11 0L6T
08°6¢C 00° LT 00706 0S°8T 9% vz 00°0¢ 0e°L 0S°TT 6961
GL"9T 06°8¢ 0s°zYy 0G°€T LY°12 06°9¢ 00°¢L 0L°01 896T
05°0¢ 0%° 67 00°8¢ 06°6 €T°61 00°S€ G8°¢ G6°¢L £961
0L°61 06" 1¢ 00°09 06°8 06°<¢ 06°6¢ 09y 00°0T 996T
06°1¢ 05°9¢ 00°%1T 00°0T 92°C% 0S° 1Y 0z°Y 00°0T G961
0L°12 0,762 00°%0T 00°0T ov°ve 0G°€¢e ST*Y 06°¢ %961
06°8¢ 00°¢e 00°¢<8 0S°8T 18°T¢ 00°8% 06°¢ 0£°9 €96T
00°TE 00°6¢ 00° ¢SS 00°ST L8°%T 0S¥ €0y 0T°S 2961
00°92 0T° 1€ 00°0L 00°Z1 0S¥l 0s°L2 S0°¢§ 0s°¢ 1961
0Z°%¢ 00°¢¢e 00°98 0s°?1 S%° 91 00°8¢ 0c°¢ 09°9 0961
00° € 00°0¢ 00° ¢TI 00°8T 61°LC 00°2¢ 0S¢ 08°6 6561

spuncd 00T 1°d saeyrog
ssead ssea8onyyg sseadanyg anosag anosay ssei3juag sseaSaly sseadalky aeayx
-paey2a19 Ayonjusy  LYonjuay 1181 autd Tenuuy  Jefuuaxad
13Yy3io UOT AN
GL6T-6S6T

‘sadL] peoeg ssein Iofel IYSTH 203 siamoan uo8ai1Q Aq paATa0dYy 90F1d 23vaaAY

*¢ @1qel xypuaddy




42

Appendix Table 3.  Mean Oregon Farm Price and Dispersion Characteristics by
Grass Seed Type for the 17-Year Period From 1959 Through

1975
| Coetficients
Meanél Standard—/ of
Seed Type price deviation variation

...cents per pound... percent
Annual ryegrasS.....cec.e. .o 6.52 3.40. 52
Perennial ryegrasS.c.eesscees 11.54 6.50 56
Tall fesCUC.vveerereaeannnnne 14.19 4.30 30
OrchardgrassS..ceeeeeeeseeecan 26.45 4.84 18
BentgrasS.ceeeeeeceassassnses 38.41 10.09 26
Fine feSCUE.veeerenvreeennnns  28.20 10.52 37
Merion Kentucky bluegrass.... 83.18 28.21 34
Other Kentucky bluegrass..... 35.09 11.60 33

SOURCE: Data from which the mean price, standard deviation, and coefficient
of variation were derived are from Appendix Table 2.

3-/Average for the 17-year period 1959-1975, Willamette Valley, Oregon.

E-/Standard deviation (Sy) measures how far from the mean each item within a
frequency distribution is located. One standard deviation measures the
expected range of dispersion within which two-thirds of the elements
of the data series were found.

e s Sx

—'Coefficient of variation = = = standard deviation expressed as a percent
of the mean. X

I
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Appendix Table 5. Mean Yield and Dispersion Characteristics by Grass
Seed Type Grown in the Willamette Valley of Oregon
for the 17-Year Period From 1959 Through 1975

Coefficients/
MeanE/ Standardhj of
. Seed Type yield deviation variation
........ pounds/acre........ percent
Annual ryegrass 1,263 170 13
Perennial ryegrass 871 99 11
Tall Fescue 649 85 13
Orchardgrass 650 108 17
Bentgrass 277 35 ‘ 17
Fine fescue 277 35 13
Merion Kentucky bluegrass 316 73 23
Other Kentucky bluegrass 596 117 20

SOURCE: Yield data from Appendix Table 4.
E/Average for the 17-year period 1959-1975, Willamette Valley, Oregon.

E-/Standard deviation (Sx) measures how far from the mean each item within
a frequency distribution is located. One standard deviation measures the
expected range of dispersion within which two-thirds of the elements of the
data series were found.

c/

M|

Coefficient of variation = = gstandard deviation expressed as a percent

of the mean.
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