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Bailey, D., T.F. Glover, and G. Helms--Government Programs and Adoption of

Conservation Tillage Practices on Non-Irrigated Wheat Farms

A whole-farm simulation analysis was used to investigate producer
preferences for adoption of separate tillage practices (minimum-till,
combination-till, or no-till) under provisions of both the 1981 and 1985
Farm Bills. An analysis of preference for participation or non-
participation in government programs under both farm bills was also
considered. For risk averse producers, a combination-tillage practice with
program participation was found to dominate (as measured by stochastic
dominance) the other strategies considered under both the 1981 and 1985

provisions. -
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Governmenl Programs and Adoption of Conservation Tillage
Practices on Non-Irrigated Wheat Farms

Much research has focused on the effects of alternative tillage
practices on farmers’ revenue over time. Most of these studies have
focused on the relationship of soil loss and/or crop yields to tillage
practices (Taylor, et al; McCool, et al; Burt; Taylor and Young). Although
soi] erosion is important for farmers, other management considerations
reflect the complex interrelationships between tillage practices and the
farm’s financial organization. Included are prices, yields, storage
possibilities, and beginning debt situation, etc.

An important consideration in the conservation tillage decision is its
effect on government payments to the producer. If the adoption decision
-expands planted acreage, it may preclude or reduce the ability
(eligibility) of the producer to participate:%n paid acreage diversiohs‘
(set asides), price-support 1oahs, etc. This is.especially important on
non-irrigated farms where a systematic summer fallow rotation is followed.
Under these conditions, usually only 50% to 70% of land under cultivation
is eligible for program partitipation. Any attempt by a producer to spread
the costs of new tillage investments over planted acreage beyond the estab-
lished farm base would render the producer ineligible under current program
provisions.

One goal of this study was to ascertain if participation in specific

goverﬁment programs (set-aside and commodity loans) wouid significantly

affect investments by wheat farmers with non-irrigated land in new tillage
technology and methods. Since government programs are partially designed
to stabilize farm prices (Tweeten), a less risky price environment may aid

in the adoption of minimum-till or no-till practices.




A second goal was to examine the impacts of the Food and Security Act
of 1985 (1985 Farm Bill) on tillage adoption decisions relative to the 1981
program. Loan rates for grains (e.g., wheat and barley) in the 1985 Farm
Bill are considerably lower than the 1981 program. Thus, lower cash grain
prices closer to competitive world prices are anticipated. Lower cash
prices (at least in the short-run) and lower overall returns, -in turn, may
decrease incentives to invest jn new tillage technology.

. A third goal was to examine the interaction of government program
provisions and the selection of tillage and crop-mix systems. This is
especially important on non-irrigated farms that practice a systematic
fallow rotation. Most farmland in a fallow rotation has only a portién of
total acreage considered as base acreage for farm programs. ‘This restricts
the'abi]ity of dryland farmers to expand acreage to spread the costs of -
purchasing new equipment and/or technology (e.g., nd—tgll systems),
éspeciaﬁ]y under the new, more restrictive set-aside measures of the 1985

'Farm Bill. Also, more reéfrictive provisions regarding other program crops
(e.g., barley) can affect program participation for wheat even though the
farmer participates only in the government wheat program.

: These goals are addressed in this study using a whole-farm approach
(production,'marketing, finance) to determine government program impacts on
tillage practice. The following section presents the rationale for model

selection and also explains the economic characteristics of the "typical”

féfm used in the-ana1ysis. A subsequent section presénts the methodology

used in the study. The results of the study are then reported followed by

the summary and conclusions.




Model Selection

Studies analyzing the economics of alternative tillage practices fall
into three major categories: those using mathematical programming methods,
those using computer simulation techniques, and those using an optimal
control theory approach. Burt’s control theory approach found that high
wheat prices tend to acce]erafe soil erosion on wheat farms, but that
"intensive wheat production with good cu]tura} and fertilization practices
i§ economically justified in the long run, as well as for immediate net
réturns" (page 91). Mc€onnell used control theory to measure potential
.divergence between social and private optimal rates of soil erosion.
Bﬁide, et al., also used. control theory to analyze soil erosion in IoQa.

Mathematical programming studies dealing with soil conservation and/or
minimum tillage prﬁctices are numerous (e.g., Harker, et al.; Alt. and
Heady; Osteen and Séitz). 'Many of these studies have examined lTong run
scenarios“reflecting the lengthy nature of changes in top soii depths due

‘to erosion. Other studies by Rosenberry, et al., and D. Walker used simu-

" lation models to evaluate long run soil conservation practices. Taylor and

Young used simulation to test the économic desirability of alternative
tillage practices under conditions of technological cQange and soil erosion
in the Palouse region of southeastern Washington.

Computer simulation allows one to incorporate the interaction between
production, marketing, and financial activities at the farm level without
specifying an explicit objective function..Computér simulation has a];o
been used to analyze the impacts of various government farm programs on
farm management decisions (Boehlje and Griffin; Richardson and Condra;
Smith; Richardson and Nixon (1982)). The ability to monitor this complex
interaction supported computer simulation as the method of analysis in this

study.




This study departed from the more traditional long run analysis in
favor of a shorter time horizon (five years). A five year analysis depicts
the decisions a farmer may face in difficult economic times when decisions

are of a short- to intermediate-termfnature to meet cash-flow requirements.

Methodology

This study used a dynamic, stochastic, Monte Carlo simu]ation model
(FLIPSIM V) to eva]yate alternative tillage practices on mid-sized non-
irrigated farms in ﬁtah. FLIPSIM has been used extensively in farm manage-
ment analysis (Richgrdson and Nixon (1982); Smith; and Bailey). It qffers
considerable fiexib%]ity in analyzing farm problems while still allowing
detailed specifications of typical farm situations.

FLIPSIM recursively simulates a typical farm over a multip]e—year

planning horizon using the ending ?inancia] position for one year as the

"beginning financial positioh for the following _year.1 In this study, the

farm operator could participate in fhe CCC non-recourse loan program if
participation offeréd a. greater return -than non-participation and if the
farmer partjcipated in the government set-aside program. Deficiency pay-
ments bccufred when the season average cash.price was less-than the target
price for wheat.

The five-year p]apning horizon was simulated for three selected till-
age practices under bbth the 1981 and 1985 Farm Bills. This allowed for
. comparisons to determine if incentives to adopt different tii]age practices
changed since the 1985 Bill became operative. Comparisons of the selected
tillage strategies were based on their impacts on the typical farm’s net
cash farm income, producer’s ending net worth, ending equity ratio, and
after-tax net present value. A discount rate of 7% was used in this study

to calculate present values.2




Fifty replications of each strategy were simulated with the model.
Random prices and yields for the non-irrigated wheat operation were
generated for each replication assuming multivariate normal distributions
using the approach described by C]éments, et al. In addition, the model
developed cumulative density functions (cdf’s) for the after-tax net
present values generated by the 50 replications for each of the alternative
tillage practices. |

Stochastic dominance with respect to a function (Meyer) was used on
the after-tax net present vaiue cdf’s to determine the relative preference
of the strategies analyzed for different categories of risk attitudes.
Klemme also investigated preferences for separate tillage systems under

risk using stochastic dominance. He found that conventional and minimum

tf]]age practices were preferred to no-till tillage practices for corn and

soybgdns._ However, Klemme’s results may not apply to arid regions'and;
specifically, dryland operations. Klemme’s results also do not account for
other financial considerations besides mean returns to land and mapagement

(i.e., debt load, marketing, government programs, etc.).

: The Typical Farm

The typical farm was developed from survey data and is located in Box
Elder County, Utah (90 miles northwest of §a]t Lake City). The farm con-
sists of 2,324 acres, all of which are non-irrigated. Of this 2,324 acres;
1,627 acres are owned and 697 are leased. Farmé ofzapproximately this size
are also common in the main wheat production areas of the midwest, includ-
ing western Kansas and the Texas Panhandle (Tierney, Fuller). The study
area is a major producer of grain in Utah, especially winter wheat (Utah
Department of Agriculture). Levels and variability of yields in the study

area are also similar to those in most western states based on mean state




yields between 1980-1986 and coefficients of variation (USDA, ASB). Many
western states have over 90% of their wheat acreages in non-irrigated
situations. Thus, this analysis is expected to yield results applicable to
farms of this size for most of the‘non-irrigated wheat regions of the
country.
Two crops -- wheat and barley -- were assumed to be grown on the farm.
The typical crop mix of 80% wheat and 20% barley was held constant over
time. This crop mix was predetermined based on normal crop mixes and crop
-rotation patterns in the study area. Expected yields for wheat and barley
were assumed initial]& as 33 bu./acre and 42 INL/acrg, respectively.
Identical yield distributions were specified for all tillage practices
analyzed. This specification occured for two reasons: 1) inadequate yield
’d;ta over time for. the different tillage practices were available for the-
study area (test p]dtS'grown by égronomists at Utah.State UniQersity,are
only in their secoﬁd year of testing for the separate tillage practiéeé);
and 2) sensitivity analyses revealed that only minor changes occurred in
the results when variation was increased substantially for non-typical
tillage practices (e.g., no-ti]]ﬁ3
Interviews with agronémists at Utah State University provided fertili-

zer and herbicide requirements for the separate tillage systems to produce

approximately the same yield across systems (Rasmussen). Production costs

then were adjusted according to variable and fixed input requirements for
the separate tillage practices. Following Richards&n and Bailey, expected
yields increased. by 1% pér year to allow for technological advancements.
Random yields and prices were generated assuming multivariate normal

distributions as descfibed above.




The farmer was assumed to store his grain on the farm and sell 80% of
the harvest in December each year. The remainder of the crop was sold in
January of the following year. This strategy approximated a typical
marketing strategy in the study area.. Prices received were adjusted up or
down for 12% protein hard red winter wheat and seasonalized with a seasonal
price index. Annual loan rates, target prices, and set-aside levels for
the planning horizon were obtained from values specified in the 1985 Farm
Bill, assuming continued high stocks. Annual interest rates and percentage
changes in inflation rates for the planning horizon were obtéined from the
commodity specific general equilibrium model (COMGEM) developed by Penson,
et al. The values for annual croﬁ prices were also obfained from COMGEM
assuming continuation of the 1985 Farm Bill, a macroeconomic policy

' consisting of high federal budget deficits and rapid -growth in the money

supply (Knutﬁon, et al.) (Table 1).

Most farmers in the area are well established, having either farmed
the better part of a generation or inherited much of their land from other
family members. The beginning net worth of the farmer is about $600,000
with a beginning leverage ratio (total 1iabilities/net worth) of 0.78 and a
total debt to asset ratio of 0.44.

In recent years, farmers in Box Elder County and other parts of Utah
have expressgd considerable interest in minimum- and no-till practices, in
part to redufe soil erosion. However, alternative tillage practices also
are believed to reduce variable and fixed costs and to increase yields on
non-irrigated farmland in this particular area (J. Walker).

Non-irrigated farms have typically put up to 50% of their acreage
annually into summer fallow for weed control, reduction of fuel and labor
costs over conventional tillage methods, and/or to participate in govern-

ment set-aside programs (W. Helms, J. Walker). Producers in the study area




TABLE 1. COMGEM Estimates for Selected Economic Variables, 1986-1990.

Annual Percentage Change in Price or Value

1586 1987 1988 1989 1990

=

Farmland -2.0 -2.0 -2.0 -2. -2.0-
New Farm Machinery 4.3 4.0 4.0 i 3.4
Used Farm Machinery -2.0 -2.0 . . -2.0
Fixed Costs 4.0 4.4 . . 4.6
Seed -0.1 -1.0 . . _ 5.9
Fertilizer and Lime- . . . -2.7
Chemicals ' . . -2.7
Fuel and Lube ' . . . 2.8

Repairs : 3 .6 . 8. 8 7.2

" Other Production Costs 40 J 0 4. 4.6
Harvesting Costs ‘ . . . . 2.4
Hired Labor . . . . . 7.2
Market Value of Off-Farm . . | . 2.4

Investment

L}

CCC Storage Costs _ 4.4 4.7 4.0 3.2 2.4

Annual Average Interest Rate (%)

1986 1987 1988 1989 1990 .

Outstanding Long-term - 8.5 8.5 8.5 8.5 8.5
Outstanding Intermediate Tefm 13.0 13.0 13.0 13.0 13.0
New Long-term 13.4 13.6 13.2 12.9 12.7
New Intermediate Term 14.0 14.6 14.8 15.2  15.7




TABLE 1. Continued.

Annual Average Interest Rate (%)

1986 1987 1988 1989 1990

Refinancing Long-term o 13.4 13.6 13.2 12.9 12.7
Refinancing Intermediate Term 14.0 14.6 14.8 15.2 15.7
Operating Loans ; 14.0 14.6 14.8 15.2 15.7

Received for Cash Balances 7.0 7.3 7.4 7.7 7.8

Crop Prices ($/bu)

1987 1988 1989

Cash Wheat® ~ 2.46  2.27  2.29

Cash Bar]eyb

1.83 1.69 1.70
CCC Wheat Loan Rate ' 2.16 2.04 1.94

CCC Wheat Target Price: 4.38 4.29 4.18

Source: Knutson, et al.

3 Localized for 12% protein hard red winter wheat.

]

b Based on average ratio of wheat and barley prices for past eight years

in the study area.




have followed varying degrees of minimum tillage practices for a number of
years. Low yields due to low precipitation, as well as the high costs of
heavy-till, have generally precluded the use of heavy-till practices in the
study area.

Some producers in the study area have adopted no-till practices.
However, most of those farmers using no-till actually use a combination
minimum- and no-till practice (hereafter defined as a "combination-till

practice"). The practice of combination-till specifies that the required

fraction of the farm’s acreage (25% in 1986) will be diverted to government

set-aside programs, while the remainder of theip]anied acreage is equally
divided between minimum- and no-till in a systematic rotation. Of course,
a combination-till practice exposes the farmer to the additional risk
'associated with planting more land than the tybical_minimum tillage prac-
tice of the farmer who does not participate in Qovernment programs. .

| New techno]ogicé] developments have a]lowed for efficient placement of
seed and fertilizer under no-till procedures. New, less expensive no-till
drills have also been developed which may enhance the economic feasibility
of a no-tf]] procedure.

Some studies have shown that yields are likely to decrease from
minimum-till levels if no-till is practiced (Harker, et al). However,
other studies have shown little or no reduction in yields and/or more
-efficient fertilizer p]écement between new minimum- and no-till practices
on non-irrigated grain farms although increased fertilizer is needed for
no-till (J. Wa]ker).‘ This may be due to the low yields experienced on
dryland in the tillage study area relative to irrigated land regardless of
the practice followed. However, additional hefbfcides are needed since no-

ti11 practices may foster greater weed, disease, and germination problems
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(Young, et al). No-till practices also require specialized equipment
(e.g., no-till drill). Thus, additional costs are incurred with no-till,
but more acres could be planted each year. If a strict no-till procedure
is followed, all acreage could be planted as long as proper weed control is
practiced. However, a producer planting all of his acreage would be
ineligible to participate in a paid set-aside and/or CCC loan program.
Typically, farmers in the study area have participated in government
programs for wheat with 50% of their acreage as base acres (1,162 acresin
this case). However, these farmers typically have not participated.in the
" barley program (Q§PA{;A$?§)1 Under the 1981 Farm Bill, theseAprOQUcers
could plant acreége ﬁot included in their wheat acreage diversion into
barley. Under the 1985 farm bill, farmers may not plant barley (or any
other program crop) or wheat beyond their respective base acreage levels
.even if the farmer only participates in the wheat program. The required
acreage diversion is a]so,incregsed from 25% in 1986 to 27.5% in 1987.
Under 1981 provisions,'a'producer adopting no-till could plant ad-
~ditional acres in barley and still participate in the wheat program. Under
1985 rules, this is not allowed unless the farmer foregoes participation in
the wheat program (cross compliance). The farmer is, therefore, precluded
from spreading the additional fixed costs of the investment in no-till

equipment over additional acres if he still chooses to participate, unless

additional land with an acreage base is purchased.

Strategies Analyzed

The following six tillage practices were analyzed under both the 1981
and 1985 program provisions to determine their relative economic merits and
producer preference (Table 2). Strategy 1 is a basic minimum-till proce-

dure with a 50% summer-fallow rotation. The farmer participated in a paid




TARIE 2. Strategies Analyzed.

Participation in Crop Mix Change in Machinery
Tillage _System Goverrment Program (Y/N) (Acr'eé)" “ ' Canplement

1985 Program
Minimm-till Y

Combination-till | ' Purchase inexpensive no-
till arill.
No—tiil ' ‘ Sell all equipment not
: necessary for no-till oper-
ation. Puchase no-till
' drill (air seeder).
Minimm-till ' None

chnbination-tfill ' Same as Strategy 2.

~ Same as Strategy 3.




Combination-till

No~-till

Minimm-till

Combihation-ti;l

No~-till

Same as Strategy 2 for

1985 program.
Same as Strategy 3 for

1985 program.

None

Same as Strategy 2.

Same as Strategy 3.

W = Wheat; B ¥~Barley.
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government set aside. Under both 1985 and 1981 rules, the farmer plants
the same acreage (i.e., 872 acres of wheat and 232 acres of barley). Under
1981 provisions, cash prices were assumed to have an expected value equal
to the old 1981 loan rate ($3.30/bu), while cash prices under the 1985
program were the COMGEM estimates. Mean cash price for barley was assumed
to be $2.19/bu. for the 1985 program. The higher prices for both wheat and
barley were assumed for all scenarios under the 1981 farm program
provisions.

Strategy 2 is a combination-till procedure with participation in the
paid set-aside. Switching to this strategy from Strategy 1 required the
pnrchase of an ineXpensive no-till drill for approXimately $17,000 while
holding the remaining machinery complement constant. Financing for this
iﬂvestment increased the intermediate debt-to-asset ratio to about 0.40 -
from 0.36 for Stfatégy 1. Under 1985 provisions, the same crop mix as in
Strategy 1 was used with an equal division between minimum and no-till
procedu;és on the planted acreage (552 acres for each). Under 1981 provi-
sions, - one-third of the land was summer fallowed (767 acres which included
set aside requi%ements) with the remaining two-thirds divided equally
between minimum and no-till practices. This allowed more barley to be
planted (685 acres) but wheat acreage was held constant to comply with

program requirements (872 acres).

Strategy 3 is an exclusive no-till procedure using the newest no-till

technology (efficient seed and ferti]izer’p]icement with a less expensive
no-till drill [Concord air-seeder type]). The farmer also participated in
government programs. Under 1985 provisions, the same acreage and crop mix
as in Strategy 1 were planted. Under 1981 provisions, 872 acres of wheat
were planted and 1,162 acres of barley. The machinery complement for the

farm changed considerably since all equipment used in minimum-till (e.g.,




grain drill and all smaller tractors) were traded. A new no-till drf]] and
375 horsepower tractor were purchased for approximately $207,000. This
increased the intermediate debt-to-asset ratio to approximately 0.49.
Strategy 4 involved a repeat df Strategy 1 with no participation in
government farm programs. Strategy 5 involved a repeat of Strategy 2 with
no participation in government farm programs. The crop mix changed to
1,325 acres of wheat and 232 acres of bar]ey.4 This allowed the farmer to
build wheat base and also represented the higher expected returns to wheat
over barley. Strategy 6 involved a repeat of Strategy 3 with no participa-
tion in government farm programs. The crop mix changed to 2,092 acres of

wheat and 232 acres of barley.

Results

Using FLIPSIM, the three ti]]agé practices were analyzed under parti-

cipation-and non—participafion.for both the 1981 and 1985 farm programs for
the typical dryland grain farm in Box Elder County, Utah. These strategies
generally fell into two categories: 1) crop rotation methods; and 2)
tillage practices. | .

Table 3 presents the performancp results of the six tillage strategies
under both programs. The results indicate that no matter which strategy is
followed, the producer would experience larger returns under the 1981
program than under the 1985 progéam as measured by the after-tax net
present value. This result, howéver, was expected since loan rates
decreased considerably under the 1985 program.

None of the tillage strategies under either farm program yielded a
positive mean after-tax net present value. This indicates that producers
in the study area with approximately the same costs of production,

financial structure, and management abilities assumed here will probably




TAHE 3. Probability of Smrvival, Success, and Boaxmic haracteristics of the 2324-Acre Non-Irrigated Grain Farm in Bax Elder
Qaunty, Utsh

Strategy far 1981 Program ) ' . , Strateqy for 1985 Program

3 2 3 4

Praability of

Swvival ®P

Praability of

Success (%)©

'»""-:?mt valued

 Maan ($1000's) -243.0
std. Dev, (S1000's)  38.7
C.V. (%)¢ ~15.9
Present Valve of

Erding Net Worthf

Maan




Strategy far 1981 Program

Strategy far 1985 Program

Net Cash

Farm Incame

Maan
std.,

C.V.

Dav,

(%)

63.30 66.40

-28.9 =29.5

22.1 34,2

—7604 -:L]s.?

22,60 =351.80 731.10 =-204.50

=25.8 =74.2 ~76.4 -88.0
10.1 14.8 15.9 31.0

=39.0 =19.9 =20.9 =31.4

See Table 2.

Prooability of swviving is the prooability the farm will rmnajnsolventthro.:ghmo o
Pr.mabmtyofs.maﬁis’dueprd:abilityﬁ'efamoperatorwmremiveatleasta?%reb.znmbegimu:gwrer‘seqnty

Afterbtaxnetpree'rtvalmmem'daepzwtvalue (discarted valwe) oftheretirmne(veoeipts ocosts) received by

the mcducer after taxes.
Coefficient of variatien:

Presmtva.h)eofaﬂirgmtvmmisﬂnvalmofmtmrthmﬂefifmyeardimmedtoﬁnprm
E)q.litymtio=0mereq4ity/totalassetsinvyear5 (1990) .




experience negative returns over the next five years and that the new farm
program provisions have only accentuated the current dismal outlook for
these wheat producers.

Clearly, participation in government programs is more essential uhder
1985 rules than 1981 rules. This is exhibited by the low probabilities of
survival for Strategies 4, 5, and 6 (non-participation strategies for the
1985 program relative to the 1981 program). Higher price supports under
the 1981 program would keep cash prices high enough to make npn-pa}ticipa-
-tion more attractive. This result suggests that more dryland wheat farmers
are likely to participate in the 1985 program which will probébly.ﬁncfease v
government deficiency payments to these farmers over the neXt five years.

This is especially true since Toan rates were decreased substantially in

‘the 1985 legislation while target prices remained constant.

Partiéipatidn in government programs should yield higher returns to
producers than non-participation no matter whiéﬁz%illage practice is
followed and regardless of which farm bill is being considered (Tab]e-BL
- If a farmer did not participate in government programs and the 1981 provi-
sions were still in effect, a straight no-till procedure (Strategy 6) would
yield higher mean returns than the other'noniparticipation strategies
(Strategy 4 or 5). Higher wheat prices under the 1981 price supports
1ike1yv would make no-till more attractive since planting additional
acreage would yield a positive return to the no-till procedure. This
result changes dramatically under 1985 program provisions becaﬁse of lower
wheat prices. For example, Strategy 6, under the 1985 provisions, has the

lowest mean after-tax net present value of any of the strategies

considered.
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Under both farm programs the critical decision is whether to partici-
pate or not based on the large differences between the after-tax net
present values for each strategy for participation and non-participation.
For example, the mean after-tax-net present value for Strategy 1, a
minimum-till strategy with participation, is nearly three times larger than
its nbn-participation counterpart (Strategy 4) for both the 1981 and 1985
programs.

Strategy 2 offered the highest mean return (after-tax néf present
value) under both farm programs, indicating a short-run incentive to adopt
conservation tillage methods in the study area. Although returns to all
strategies are reduced under the 1985 rules, the difference between

minimum-till (Strategy 1) and combination-till (Strategy 2) has become more

pronounced for those farmers participatihg in government programs. This

difference probably reflects the result that, with lower-barley cash prices
(1985 program), wheat. farmers in the study area would experience a reduc-

tion in income if they increased barley acreage.

Stochastic Dominance Analysis

Table 4 indicates the stochastic dominance resu]ts.for the tillage
alternatives for each farm program.5 Strategy 2(combination-ti1] with
participation) is highly preferred by all risk preference categories under
both farm bil1s.0 However, Strategy 2 is more preferred by highly risk
aVerse producers under the 1985 bill than the 1981 bill where indifference
occurred between Strategies 1 and 2. This indifference is because no
additional barley was planted under 1985 provisions which served to reduce
the overall risk the producer was facing.

In all tillage cases, the 1981 program is preferred to the 1985

program (e.g., Strategy 1 is preferred to Strategy 4 for all risk prefer-




TABLE 4. Preference for Different Management Strategies by Risk Preference
Group for the 2324-Acre Non-Irrigated Grain Farm in Box Elder

County, Utah.

Rank of

Preference Risk Risk Risk Highly

b

for Strategy® ' Lover Neutral Averse Risk Averse

Program: 1981 1985 1981 1985 1981 1985 1981 1985

Efficient Set 2,6 1,2

Zéd Moét Preferred 1 3
3rd Most Preferred 3 . 5,6
4th Most Preferred 5 _ 4
Sth Most Preferred 4

6th Most Preferred N/AC

a Definitions of Strategies are found in Table 2.

b The intervals selected for Pratt’s absolute risk aversion coefficient
((-U"/U’) where U is the utility functiqn) in the present study were
-0.00001 to 0.0 for a risk lover, 0.0 to 0.00001 for a risk averse
producer, 0.0 to 0.00005 for a highly risk averse producer,‘and 0.0

for a risk neutral producer.

Not applicable.
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ence categories). This is due to the lower loan rates and consgquent]y
lower expected cash prices associated with the 1985 program.

According to these results, a farmer who is not participating in
government programs would be more 1ikely to adopt a no-till practice of
some sort (Strategy 5 or 6) under the 1981 program than under the 1985
program. This decision is explained by the lower cash prices associated
with the 1985 bill. Under the 1981 bill the farmer could better justify
planting additional acreage because most costs could be covered. Thus, the
1985 program should reduce incentives to drop out of the program to build
base acreage regardless of the tillage practice followed.

Generally, the new provisions of the 1985 farm bi]] will likely place
dryland wheatﬁfarmers with economic and management characteristics similar
to the typical farmers discussed -in this_artic]e in a more precdrious
bosition-than the i981 provi;ions; .Whi]e the provisions of the 1985 bill
were likely designed to make U.S. producers more competitive in world
markets, the natural result will likely be that many mid- to highly-
leveraged dryland wheat producers in this size category will eventually

exit the industry.

Summary and Conclusions

This study used a whole-farm simulation approach to monitor the
complex interaction between thé components of farm management (financial,
marketing, production, and ti]]ége practices), while analyzing a]tgrnativé
tillage practices under the 1981 and 1985 Farm.Bilis. The study area was
located in northern Utah and the typical farm represented a mid-sized, non-
irrigated, moderately-leveraged grain farm common to the study area and
similar to other non-irrigated operations throughout the western and

midwestern United States. Three separate tillage practices (strategies)
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were analyzed under participation and non-participation in government
programs. These strategies included variations in crop rotation methods
(summer fallow, set-asides, etc.) and tillage practices (minimum-till, no-
ti1l and a combination minimum- and no-till).

Yields in the study area have not decreased significantly for non-
irrigated wheat and barley when a no-till strategy is used. Thus, the
decision to use no-till depends on the ability of no-till to yield addi-
tional returns, through increasing planted acreage, that equal or exceed
the costs of increasing the farmer’s debt load to purchase specialized no-
till equipment and increased herbicide costs.

Government payments appear to play a significant role in decisions
about tillage and other production practices. Tillage practices, coupled

with government program participation, have significant impacts on the

ability of mid-size farmers on non-irrigated gﬁain farms in the study area

to financially survive .under both the 1985 and 1981 Farm Bills. However,
there will be less incentive to adopt conservation tillage practices and
drop out of government programs to build base acreage under tﬁe 1985
program.

Mid-sized dryland grain farmers will likely see an erosion in their
equity bases during the next five yéars. This will cause many to adopt
more efficient tillage methods (combination-till). However, a critical
issue for financial survival for these farmers involves possible participa-

tion in available government programs.




Footnotes
A more detailed description of FLIPSIM V is found in Richardson and
Nixon (1981).
The 7% discount rate represented the return available to non-risky
assets (such as CD’s) in 1986 when this study was completed.
To test the sensitivity of the results to greater variation for the
no-till and combination-till procedures relative to minimum-till, two

sensitivity analyses were conducted assuming increases in the standard

deviation for no-till of 50% and 100% over minimum till (the most

common tillage system in the study area). Combination-ti]i (1/3 of
land under no-till, 1/3 under minimuh-ti]], and 1/3 under sumher
fallow) was tested by increasing its standard'deviation by 25% and 50%
over minimum-till. 0n1y‘m%nor_changes in the results’occurred for
highly risk averse producers; an ind%fference between Strategy 1 and
: Stratégy 2 was observed if yields under combination-till were much
more variable.

The -initial crop-mix was determined using a typical mix for the study
area. However, wheat offered a larger return per acre than barley
under both farm bills based on published enterprise budgets at Utah
“State University. Consequently, if it was possible to expand wheat
acreage (i.e., the farmer did not participate in government programs),
it was assumed that wheat would be the only crob expanded.

The risk preference-]evé1s were based on past work by Richardson and
others at Texas A&M University (Richardson and Nixon (1982)). Also,
the relatively large magnitudes of the after-tax net present values
(six'figures) and the number of observations in each distribution (50)

necessitated selecting values for Pratt’s risk aversion coefficient of




at Teast five decimai places. Otherwise, character overflows occurrad

in the computer program when the integrations were performed.

Sensitivity tests revealed that for farmers carrying substantially
greater debt (25 percent greater) than the farmer in this study, a
preference is shown for minimum-till (Strategy 1) by all risk prefer-

ence categories.




REFERENCLS

Alt, K.F. and E.O. Heady. Economics and the Environment: Impacts of

Erosion Restraints on Crop Production in the Iowa River Basin. Iowa

State University, CARD Rpt. No." 75, December 1977.
Bailey, D. "Economic Analyses of Selected Marketing Strategies for Cotton
in the Texas Southern High Plains: A Whole-Farm Simulation Approach."

Ph.D. Dissertation. Texas A&M University, College Station, 1983.

Bhide, S., C.A. Pope III, and E.O. Heady. A Dynamic Analysis of the

Economics of  Soil Conservation: ‘An Application of Optimal Control

Theory. Iowa State Universifny,-CARD Rpt. No. 110, SWCP Series III,

August 1982.

Boehlje, M.D., and S. Griffin. "Financial Impacts of Government Support

- Price Programs." Amer. J. Agr. Econ.. 61(1979):285-96.
Burt, O.R. "Farm LeQe’l Economics of Soil Coﬁservation in the Palouse Area’

of the Northwest." Amer. J. Agr. Econ. 63(1981):83-92.

Clements, A.M., Jr., H.P. Mapp, Jr., and V.R. Eidman. A Procedure for

Correlating Events in Farm Firm Simulation Models. Technical Bulletin
T-131, Okléhoma Agricultural Experiment Station. 1971. .

Fuller, S. Professor, Texas A&M University. Personal Cdmmunii‘cation.
September 1986.

Harker, J.M., D.J. Walker, E.L. Michalsen, J.R. Hamilton, and F. Wetter.
"Wheat Yield and Topsoil Depth: A Tentative Assessment for the
Pa]ouse."» Univers.ity of Idaho, Department of Agricultural Ec.onomics
and Applied Statistics. Unpublished.

Helms, Wayne. Personal communication. February_ 1985.

Hinman, H.R., S.G. Mohasci, and D.L. Young. "Irﬁpacts of Tenure Status on

Economic Incentives for Conservation Tillage." J. of Soil and Water

Conser. 38(1983):287-294.




Klemme, R.M. "A Stochastic Dominance Comparison of Reduced Tillage Systems

in Corn and Soybean Production Under Risk." Amer. J. Agr. Econ..

67(1985) :550-57.
Knutson, R.D., E.G. Smith, J.W. Richardson, J.B. Penson, Jr., D.W. Hughes,

M.S. Paggi, R.D. Yonkers, and D.T. Chen. Policy Alternatives for

Modifying the 1985 Farm Bill. Texas Agricultural Experiment

Station and Texas Agricultural Extension Service Bulletin B-1561,
January 1987. :
McCool, D.K., Myron Molnau, R.I. Papendick, and F.L. Brboks.i "Erosion-

Research in the Dryland Grain Region of the Pacific Northwegfz R;cent

- Developments and Needs." Soil Erosion: Prediction and Control,

Specia] Publicatioh No. 21, Soil Conservation Society of America,
Ankeny, IA, pp. 50-59, 1976.

- Osteen, C. and W.D. Seitz. . "Régiona1 Economic Impacts ofwbo]icies to
Control Erosion and Sedimentation in I1linois and Other Corn Belt

States." Amer. J. Aqr. Econ. 60(1978):510-517.

Rasmussen, V.P. Associate Professor, Utah State University. Various
personal communications. May 1985-August 1986.
Richardson, J.W., and D. Bailey. "Debt Servicing Capacity of Producers in:

the Plainview - Hereford Area." Contract Completion Report.

Department of Agricultural Econohics, Texas A&M University, College

Station, 1982.
Richardson, J.W. and G.D. Condra. "Farm Size Evaluation in the E1 Paso

Valley: A Survival/Success Approach." Amer. J. Agr. Econ..

63(1981) :430-37.




27

Richardson, J.W. an¢ Clair J. Nixon. The Firm Level income Tax and Farm

Policy Simulation Model: FLIPSIM. Agricultural Experiment Station

Technical Report 81-2. Texas A&M University, College Station, 1981.

"Producers’ Preference for a Cotton Farmer Owned Reserve:

An Application of Simulation and Stochastic Dominance.” West. J. Agr.

Econ.. 7(1982):123-32.

Roseberry, P., R. Knutson, and L. Harmon. "Predicting the Effects of Soil

Depletion from Erosion.” Journal of Soil and Water Conservation.

35(1980):131-134. |
Smith, E.G. "Economic Impact of Current and Alternative Farm Programs on

Farm Structure in the Southern High Plains of Texas." Ph.D. dis-

sertation. Texas A&M University. 1982.

Taylor, D.B., D.L. Young.and D.K. McCool. "Physical-Economic Evaluation of

Tillage Systems." Proceedin§§ of the Symposium on Watershed Manage-

ment 1980, pp. 985-997: New York: American Society of Civil
Engineers, 1980.

Taylor, Daniel B., and Douglas L. Young. "The Influence of Technological
Progress on the Long Run Farm Level Economics of Soil Conservation."
Unpublished paper. Department of Agricultural Economics, Washington
State University, Pullman, 1984.

Tierney, William. Extension Economist, Kansas State University. Personal
Communication. September 1986. .

Tweeten, L.G. Foundations of Farm Policy, University of Nebraska Press.

Lincoln, Nebraska. 1979.
U.S. Department of Agriculture. Agricultural Statistics Board. Crop
- Production. May 9, 1986.
Utah Department of Agriculture. Utah Agricultural Statistics. 1984.




28

Walker, D. "A Damage Function to Evaluate Erosion Control Economics.”

Amer. J. Aqr. Econ. 64(1982):690-698.

Walker, J.D. "Conservation Tillage in Small Grain Production.” Journal of

Soil_and Water Conservation, 38(1983):240-5.

Young, D.L., D.L. Haag, H.R. Hinman, and Roger Harder. "Yields and Pro-
fitability of Conservation Tillage in the Eastern Palouse." Agri-
cultural Research Center Publication XB-1941 1984. Washington State

University, Pullman, 1984.




