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Economic Impacts of Increased Price Variability:

A Case Study with Rice

W. R. Grant, J. W. Richardson,
B. W. Brorsen, and M. E. Rister*

Abstract

This article investigates the impacts on the rice industry of inereased price variabil
ity caused by the shift from stable economic conditions and a farm policy of supply
control in the sixties to more variable economic conditions and a market-oriented
farm policy in the seventies. The increased price variability associated with these
changes has significantly inereased marketing margins for rice These policy and eco-
nomic changes reduce the probabihty that Texas rice preducers will remain solvent

for 10 years
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Introduction

Agnicultural legislation on rice dates from the early
thirties with the enactment of the Agricultural
Adjustment Act (Publiec Law 10, 73rd Congress) of
1933 (8) ! The basic agricultural legislation currently
affecting the rice industry had its origin in the Agri-
cultural Adjustment Act of 1938 (Public Law 430,
75th Congress) The 1938 act attempted to stabilize
rice supplies and prices through acreage adjust-
ments, Government loans, and regulated marketing
quotas The first loan activities or Government pur-
chases occurred in 1948. Acreage allotments and
marketing quotas were instituted in 1955 The 1n-
dustry operated under a price-support/acreage allot-
ment/marketing quotas program through 19756 With
the passage of the Rice Production Act of 1975, Con-
gress changed the farm program for rice from supply
control through marketing quotas and allotments to
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due University, and Rister 1s an assistant professor, Department
of Agricultural Economies, Texas A&M University This research
was partly funded by the US Department of Agriculture, Texas
Agricultural Experiment Station, Texas Rice Research Founda
tion, Agricultural and Food Policy Center, and Department of
Agricultural Economics, Texas A&M Umversity

Italicized-numbers in parentheses refer to items in the
references at the énd of this article

a market-oriented program with deficiency payments
based on the difference between a weighted August-
December farm price, the loan rates, and the target
price

US Government programs stabilized domestic
prices from 1955 through 1971 (see figure). The world
rice situation from 1972 to 1974 was characterized by
reduced exportable supplies and increased import de-
mand US prices began to ckmb during the fall of
1972 toward the highest nominal price ever recorded
The sharp rise in prices triggered a suspension of
domestic marketing quotas for the 1974 and 1975
crops and opened the way for expansion of US rice

.acreage The shift to target price programs in 1976

emphasized deficiency payments as a means of in-
come support to producers If the farm program of
the sixties had continued to the present, US rice
prices would have restabilized after the 1972-74 rise
in world prices Prices supported at 65 percent of
parity would have exceeded the farm price every
year since 1975, except for 1977 The change 1n the
market environment between 1960-71 and 1976 82,
triggered by a change in economie conditions and
coupled with a change in farm policy for rice, has
serwously affected the rice industry In this article,
we evaluate the effect of the shift in farm policy and
econontc environment on (1) marketing margins and
(2) producer viability We examine the margin be-
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tween farm and mill prices and the variability of
farm and mull prices ? We estimate the survivability
of Texas rice producers using the Firm Level Income
Tax and Farm Policy Simulator (FLIPSIM V) (11)

Impact of Price Variability on
Marketing Margins

If mills are risk averse, then increases 1n price varia-
bility should increase farm-mill marketing margins
The price-support/acreage control program during

ZA continuous price series for retal rice for both periods 1s not
avaiable Thus margins between mill and>retail prices are not
used
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1960-71 stabilized U S prices to the extent that the
rice industry experienced little risk from price varia-
bility (see figure) The taxpayer assumed this risk
through the cost of the Government farm program
As prices rose sharply in 1973, price variabihity in-
creased The change in the economi¢ environment
and the changes in the rice farm program tn 1974
and 1976 forced both millers and producers to con-
tend with chromic increased price variabihity (6}

Theoretical Model

Gardner has developed a theoretical model of price
determination between levels of a marketing channel
(4} He contends that prices are determined by retail




demand, farm supply, and the supply of marketing
services If mills are risk averse, then a change
price variability would be expected to shift the supply
of marketing services Gardner’s model assumes a
competitive market Because of the concentration of
rice mills tn the Texas rice area, rice milling 1s prob-
ably not perfectly competitive The assumptions of
perfect competition are stronger than needed for a
firm to behave as a price taker

Baumol and others have proposed perfect contest-
ability as a generahzation of perfect competition
They showed that a market 1s contestable if entrants
can reverse their investments without loss and
suffer no disadvantages relative to incumbents
Although the assumptions of a contestable market
are rather demanding, especially n the short run,
they may provide a plausible approximation for
many concentrated mndustries {see (1)), Under the
hypothesis that the mere threat of entry makes firms
behave as 1f they were price takers, 1t 1s appropriate
to explore the implhcations of price uncertainty 1n
the rice marketing channel

The supply of marketing service 1s written 1n price
dependent form as-

S = §QV.7Z) (1)

where S 1s the margin, Q 18 quantity milled, V 15 a
measure of price variability, and Z 1s a set of ex-
ogenous shifters (in this case, milling costs) The
quantity supphed at the farm (@) 1s°

Q = f,(P.X) {2)

where P, 1s the farm price and X 1s a set of ex-
ogenous shifters (for example, yield) The quantity
demanded at the mll level (Q9) 15

Qf = (P, Y) (3)
where P, 1s mill price and Y 1s a set of exogenous
shifters {for example, population, income, and

world rice production} The system 1s completed by
the following 1dentities

PI=P?=Pm—S (4]

s

Q

I
o
n

Qg (5)

The 1mnverse supply of marketing services (equation
(1)) can be estimated directly, assuming quantity is
determined exogenously as most rice produced 1s
milled 1n the same crop year (I3). In addition, pro-
duction of rice, like most other crops, 1s related to
lagged price rather than to current price, thus, quan-
tity 15 exogenously determined (7, 16) The incidence
of a change 1n margin can be determined by a method
like Fisher's {(3) After obtaiming estimates for equa-
tion (1), one can then obtain the impact of increased
price variahility on the margin by totally differen-
tiating equation (1),

as = gq ¢ gy,

3Q v az 42 ()

If dQ and dZ are.assumed to be zero, then equation
{6} can be solved for the change 1n margin with a
change 1n price variability By equating the quan-
tities 1n equations (2) and (3) and totally differentiat-
ing, one obtains.

O gp o Hegx _ Mgp gy _o o

3P, ax 3P, aY

By assumung dX and dY to be zero and writing equa-
tion (7} in elasticity form, one obtains

dP, dP,,

Pf b Pm

e, =0 (8)

where e, 1s the elasticity of farm supply and e, 1s the
elastieity of mill demand By totally differentiating
equation (4), one obtains

dP, = dP,, - d8 )]

Equations (8) and (9) can be solved for dP; and dP,,
given e,, ey, P, Py, and dS

We used unweighted season-average prices and
monthly prices received by Texas farmers (14) and
Texas mills {12} for 1960-82 crop years to evaluate
price variability. A continuous monthly series 1s not
available for retail prices We estimated the missing
data 1in the monthly Prices Recieved by Texas
Farmers (September 1976-July 1979) by regressing
the Texas price on the monthly prices received by
U S farmers (January 1960-July 1982)
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We used annual Texas mill price {adjusted to a
rough rice equivalence by a factor of 0 71) and annual
Texas farm prices to calculate the margins We esti-
mated the.supply of marketing services by regress-
g themargins against quantity and shifters of the
supply of marketing services Annual quantity milled
in Texas was used as the quantity moving through
the marketing channel (8) This quantity 1s assumed
to be exogenously determined The coefficient of
variation of monthly Texas mill prices within each
marketing year was-used to represent price variabil-
ity Miulls usually maintain short-term inventories (1-2
months) and should, therefore, be influenced by
short-term price vanation. Milling costs were used to
represent the other shifters of the supply of market-
ing services. Data on milling costs were available
only for 6 years during 1960-82 (8) The available
data were regressed against an unpublished data
series on the cost of milling wheat flour, and the
missing rice mill costs were then estimated from this
equation

The elasticity of rice production with respect to farm
price ranged from 0 15 1n Texas to 0 50 1n Arkansas
and averaged 0 35 for the United States in 1975 (7).
The U S elasticity of demand with respect to the
Texas long gramn mill price was — 0.83 Brorsen has
shown that rice prices in different locations nation-
wide follow each other very closely (2) So demand
response 1n Texas should be simar to that in other
areas of the Nation The low elastieity of production
for Texas relative to that for other States, however,
indicates the possibility of a differing response to
price changes Given these elasticities and the estr-
mated supply of marketing services, the portion of
the increased margin that would be shifted to the
producer can be calculated from equations (8) and (9),

Results

In accordance with Gardner’s model, we attempted
to associate the observed widening of the Texas rmll-
farm marketing margin during the seventies with
the respective factors of importance —that 1s, quan-
tity of rice mulled, milling cost, and a measure of the
increased rice price varability. The estimated inverse
supply of marketing services was

MAR = -03820 + 00149QM + 01132 VARTX (10

(43) {.26) @2 24)
+ 21614 MILLC
{2 50)
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where MAR (for example, marketmg marg:n) 1s the
Texas mill price adjusted to a rough rice equivalence
minus the Texas farm price (dollars per hundred-
weight (cwt)), QM 1s the annual quantity of rice milled
in Texas (million cwt rough rice), VARTX 1s the an-
nual coefficient of variation of monthly milled prices
in Texas, and MILLC 1s an estimate of annual milling
costs (dollars per cwt rough rice) R-square for equa-
tion (10) equals 0694 The t-statistics are 1n parenthe-
ses under their respective regression parameter est1-
mates. The variable representing price variabihty
over the data period, VARTYX, 1s sigmificant and pos:
tive, indicating mulls are risk averse In his analysis
of mill buying response 1n bid/facceptance markets,
Meyer also found that rice mills were risk averse,
that 1s, they reduced their lids for rough rice when
faced with a higher level of price volatihty (9) The
variable representing rice muling cost over the data
period, MILLC, is positive and sigmficant as ex-
pected. The effect of quantity milled was insigmil-
cant.

These results show the widening 1n the farm-mill
price margin 1s significantly associated with the n-
crease in price variability accompanying the eco-
nomic changes and market-oriented farm policy em-
phasis of the seventies The mecreased variability in
Texas mill prices {average coefficient of variation
shifting from 1 57 1n 1960-71 to 8.97 1n 1976-82) 1m-
plies an increase mill-farm margin of 0 84.2 The
average farm price 1n 1978-82 was $9.71 per cwt,
whereas the average Texas-mill price for the same
period was $20 35 per ewt Use of these price levels
and the earher discussed elasticities (production at
015 and demand at — 0 83) 1n equations (8) and (9)
shows that increased price variability increases
retail prices by $0 23 per cwt and decreases farm
prices by $0.61 per cwt. Substitution of the US
elasticity of production {0 35) for the Texas elastieity
(0.15) shows the increased price varability for the
United States increases retail price by $0.39 per cwt
and decreases farm price by $0 45 per cwt, that 1s,
mulls in non-Texas rice areas tend to pass more of
the margin change to the consumer

Increased market price vartahility and wider mull-
farm marketing margins suggest rice producers are

'Estimating the margin equatien with price/cost variables
deflated by the Consumer Price Index results in an even higher
impaet on mul farm margins ($1 11 when reinflated to the average
price level of the 1976-82 period)




confronted with major marketing and production
problems under the current Government program
One needs to focus on production costs, marketing
margns, and alternative land tenure arrangements
to address the 1ssue of which parties (owner-operator
producers, tenants, or landlords) are most adversely
affected by increased rice price variability In addr-
tion to reducing farm prices, the shift in policy em
phasis and economic changes have increased farm
price variability and may significantly reduce pro-
ducers’ chances of survival.

Impact of Policy and Economic
Changes on Producer’s Viability

We now examine how increases in the price variabil-
ity of rice and marketing margins affect producer
viability *+ We evaluate the ability of gulf coast rice
producers in Texas to internalize increased price risk
and markefing margins by stochastically simulating
a typical size rice farm under the policy provisions of
both the sixties and seventies Because the impacts
of price risk are hypothesized to depend on tenure
arrangements, we evaluated three tenure arrange-
ments (1) full owner, (2) part owner, and (3) tenant.

Method

We used the Firm Level Income Tax and Farm
Pohicy Simulator (FLIPSIM V) to analyze a typical
size rice farm 1n Texas The computer model 13 a
firm-level, recursive, Monte Carlo stmulation model
which simulates the annual production, farm policy,
-marketing, financial management, and income tax
aspects of a typical farm over a 10-year planning
period The model simulates the farm operation
recursively by using the ending financial position for
1 year as-the beginning financial position for the
next year The Monte Carlo aspect of the model
comes from repeating the 10-year planning period for
50 1terations using random crop prices and yields
drawn from empirical probability distributions

#Viability 1n this case refers to the probabihity the farm will be
economically successful and will be able to survive 10 years Prob-
ability of success 1s measured as the probablity the farm will
generate sufficient 1ncome and retained earmngs to have a posi
tive after-tax present value of net family withdrawals and change
mn,net worth ff one assumes a real discount rate equal to 4 per-
cent the probability of success indicates the chance a farm will
provide a 4-percent {or greater) real return to imtial equity Sur-
vival in this case 1s defined as the farm’s remaining solvent for 10
years, maintaining equlty ratios grester than the mimmums
established by local [inancial institutions {0 33)

Richardson and Nixon have deseribed and docu-
mented an earher version of FLIPSIM (11) The ver-
sion of FLIPSIM used for this study was revised to
include the provisions of both the 1982 income tax
act and the 1981 farm bill We used the model to
simulate typical full owner, part owner, and tenant-
operated rice farms in Texas under two scenarios:
(1) the farm program and economic environment dur-
ing 1960-71, and (2) the farm program and economic
environment during 1976-82 We used the same
assumptions about machinery depreciation (cost
recovery), family size, family consumption, income
tax and socral security schedules, machinery replace-
ment, interest rates, growth, and nflation rates for
both scenarios

Gerlow provided the necessary information to model
a typical gulf coast rice farm in FLIPSIM (5) The
typical farm has 1,700 acres Rice 1s planted on the
same cropland every other year and idle cropland 1s
cash leased for grazing This crop mix yields 850
acres of rice each year ® The operator has an initial
debt-to-asset ratio of 40 percent The part owner
owns 412 acres of cropland and leases the remaining
cropland on a share lease Landowners typically
receive 10 percent of the crop and pay 10 percent of
the total grain-drymng cost {5)

The simulation model was run assuming all costs,
mean prices, and pohey parameters were held con-
stant throughout the planning period Long-term
interest rates were 10 percent and intermediate 1n-
terest rates were 12 percent Given these assump-
tions of real prices, land values were held constant
at theiwr 1982 levels

A bivaniate probability distribution for rice yield
(first crop and second crop) was developed from pro-
ducer yields 1n the Texas gulf coast. We used
Gerlow’s actual farm yields for 5 years (1977-81) to
develop empirical distributions for first and second
crop rice yields ® Table 1 summarizes the empirical
probability distribution for rice yield regarding the

5The 1978 Census indicates farms harvesting 500 or more acres
of rice harvested 64 percent of rice total acres This group of
farms averaged 853 acres of rice harvested, only 3 acres more
than our typical size farm

SActual yields for farms 1n the study area are not available
prior to the 1977 crop year The empirical distributions generated
using data from 1977-81 are consistent with producers’ subjective
distmibutions for 1983 rice yields
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Table 1—Probabilhity distributien of rice yields and prices for Texas gulf coast rice producers

Rice yields Rice prices
Item First Second 1960-71 1976-82
crop crop July | January July | January
-— Cwt - - = - Dolfcwt — - — — — — — —
Mean 45 82 11 36 509 477 928 8 89
Ranked deviation from
the mean
1 —489 -11 36 -074 -075 -276 - 283
2 -382 - 456 - 41 - 29 -264 -265
3 -312 - 247 - 21 - 10 -253 - 247
4 -200 39 - 11 - 02 -123 -191
5 — 87 85 - 09 00 -39 - 77
6 83 296 10 0% - 20 15
7 ' 2 a7 352 16 09 43 129
8 302 441 20 10 205 281
9 492 532 31 20 318 329
10 6 50 571 40 37 432 379
Coefficrents
Correlation coefficient —
For first and second
Crop price 044 -
For sixties’” July and
January price 054
For seventies' July
and January price 090

means and ranked deviations from the means Yield
for the second crop 1s correlated (0 44) to yield for
the first crop in the simulation model We used the
bivanate yield distribution reported 1n table 1 for
both policy scenarios

Rice producers in the Texas gulf coast have many
marketing strategies It was assumed operators do
not change theiwr marketing practices between the
two scenarios despite increases 1n price risk and
marketing margins The typical strategy 1s to sell
after harvest Thus, the first crop 1s sold in July and
the second crop 1s sold in January (5) To simulate
this practice, we developed an empirical bivariate
probability distribution for July and January rice
prices for 1960-71 and 1976-82 (table 1) We used
averaged January and July rice prices received by
Texas producers for the two periods to develop price
distributions January prices were reduced 7 percent
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as the second crop (sold 1n January for this study) is
of poorer quality than the first.crop (5) :

Under the policy'and economic scenario of the
sixties, farmers have a 688-zcre rice allotment.and 1t
15 assumed they cannot plant rice 1n excess of this
allotment — that 13, an effective marketing quota based
on acreage Grain sorghum.is assumed to be planted
on the cropland without a rice allotment {162 acres)?
The acreage allotment under the farm policy of the
seventies 1s 748 acres of rice, and the ailotment
determines only the portion of the crop eligible for
price supports and deficiency payments These allot-

TBudgets developed by the Texas Agricultural Extension Ser
vice for the gulf coast area were,used in the model Prices and
yields for sorghum were assumed to be random and to follow
their historical distribution We developed distributions for
sorghum yields and prices in the same manner that rice distribu
Lions were developeg )




ments were estimated based on Texas allotments for
rice between 1960 and 1980, acres of rice planted,
and acres of cropland for a.typical farm®

The average nominal loan rate in 1960-71 was $4 68
per cwt (91 9 percent of the average price i1n July) In
1976-82, the average nominal loan rate was $6 98 per
cwt and the average nominal target price was $3.30
per ewt (717 and 95.6 percent of the average price 1n
July, respectively) To compare the typical farm
under the two scenarios, we scaled both the price
distribution and the.average loan rate for the old
poliey to levels comparable to the 1976-82 rice pro-
gram. The empirical price distribution for 1960-71
(table 1) was scaled to yield the same mean as the
new policy ($9 28 for July and $8.89 for January) plus
the marketing margin adjustment for Texas pro-
ducers ($0.61 per cwt). We adjusted for marketing
margin because returning to the old scenario would
reduce both the price variability and the:marketing
margn, thus increasing the mean price received by
Texas rice producers. Given this price adjustment,
we mcreased the loan rate for the old rice policy to
$9 09 per cwt, or 91 9 percent of the adjusted mean
price {$9 89 per cwt). The average rice price {table 1)
and the average loan rate and target price for
1976-82 were used 1n the simulation model for the
latter policy and economic environment.’ All mean
prices (January and July) and policy variables (loan
and target prices) were held constant over the 10
years simulated for both farm policies

Simulation Results

Simulation results for three tenure arrangements
show that lower price variability and smaller mar-
keting margins under conditions in the sixties gen-
erally resulted 1n greater producer viability (success
and survival) than under conditions 1n the seventies

8ynder the sixties program, planted acreage of rice in Texas
was B8 4 percent of the Texas rice allotment (6) Under the seven
ties’ program, Texas producers overplanted their allotment by
147 percent on average Given that farmers produce 850 acres of
rice under the seventies’ policy, their allotment 1s 748 acres
Prorating the 748 acre base under the seventies’ program by the
ratio between the average rice allotment for Texas under the
gixties’ program (460,300 acres) and the seventies’ ’pro am
{500,000 acres) yields the farmer's rice allotment of 888 acres
under the policy of the sixties

"The national loan rates were converted to a long grain loan
rate consistent with the actual loan rate for Texas rice

{table 2). For a tenant rice producer with 1,700 acres
of cropland, conditions in the latter period provide a
94-percent chance of economic success (providing a
4-percent (or greater) return to imtial equity} com-
pared with a 100-percent chance in the earher
period A part owner has an 82-percent chance of
suceess under the new scenario versus a 100-percent
chance under the old scenario Because of the ligh
debt level on cropland ($600,000), the full owner has
& low probability of receiving a positive net present
value under both scenarios

The probability that tenant farm operators will re-
main financially solvent (survive) for 10 years is
reduced from 86 percent under the scenario 1n the
sixties to 56 percent under the scenario 1n the seven-
ties. The probability of.survival decreased from 98
percent to 82 percent for the part owner-operator.
The probability of survival was about 100 percent
for the full owner under both scenarios because of
the high imtial net worth of the operator {60 percent
equity in 1,700 acres of cropland) The part owner's
equity 1 412 acres of cropland similarly contributed
to a higher probability of survival relative to the
tenant-operated farm.

Average after-tax net present value for tenant rice
farmers is about $120,000 less under the condition in
the seventies (table 2) !° For part owners, average
after-tax net present value 1s greater by $98,000 under
the conditions in the seventies This value is also
greater for full owners. The scenario of the seventies
1s associated with greater average after-tax net
present values for part and full owners because
these operators receive all,or most of the benefits
from deficiency payments, whereas the tenant shares
the benefit of the farm program with the landlord

Conditions 1n the seventies resulted in greater ab-
solute and relative variance in after-tax net present
value (table 2). The relative variance 1n after-tax net
present value for part owners more than doubled as
a result of pohey and economic changes The other
tenure arrangements produce sumilar results

L

%A fter-tax net present value 1s Lthe discounied stream of family
withdrawals and changes in the net worth for the farm operation
over the'10 year plannming period
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Examining the extremes of the after-tax net present
value and ending net worth distributions reveals
that these distributions are skewed much more to
the right 1n the seventies than in the.sixties For a
part owner, the minimum after-tax net present value
15 $93,000 less than for the environment in the seven-
ties, while the maximum,is about $385,000 greater
Results for the tenant and the full owner are similar
These distributions were shifted to the right because
of the benefits of the rice policy 1n the seventies
(deficiency payments and price supports) and the mn-
creased price variabihty from changes in the policy
and economic situation The farm program benefits
provided income and price protection from the
increased price variabihty, whereas the increased

price variability provided an opportunty for high
prices and returns. Reduced probabilities of success
and survival for tenants and part owners suggest,
however, that the farm program benefits were not
sufficient to compensate tenants and part owners for
the increased price variability and the marketing
margin change

The financial well-being of part owners and tenants
in Texas gulf coast rice-producing areas has worsened
Given the same interest costs, credit availability
rules, and income tax schedules, the environment of
the seventies 1s associated with higher average end-
ing leverage (debtfequity) ratios for these farm
operators {table 2) The average ending leverage

\
Table 2—Effects on Texas rice farmers of pelicy and ecenomic environments of 1976-82 and 1960-71

I Full owner Part owner Tenant
tem 197682 | 196071 1976.82 | 196071 197682 | 1960-71
1,000 dollars
After tax net present
value!
Mean 504 -15619 356 48 258 45 460 39 580 63
Standard deviation 208.56 107 04 235 89 89 32 393171 21774
Minimum -43839 -42910 -84 48 839 -3542 38 68
Maximum 533 33 104 45 B56 25 471 16 1,208 79 837 40
Present value of ending
net worth 1n year 10
Mean 976 18 814 61 570 72 451 94 480 26 5563 29
Standard deviation 207 84 107 04 200 68 88.38 31532 159 1
Minimum 540 56 541 73 202 70 218 44 90 91 165 01
Maximum 150412 107525 1,049 40 664 32 1,156.38 784.99
Percent
Leverage ratio in
year 10
Mean 065 078 069 0 46 136 045
Standard deviation 37 26 81 39 146 77
Mimimum 23 33 .09 13 02 03
Maximum 200 151 285 240 4 00 242
Probability of success? b4 10 82 100 94 100
Probability of survival® 98 100 82 98 b6 g6

INei present value 15 the present value of net annual famuly withdrawals plus the present value of change 1n net worth over the IO-Year
planning period After tax net present value 1s largest for the tenant and smallest for the full owner because of the amount of imtia
equity each has invested, the amount of net gawns each has from leasing 1dle land for pasture (none for the tenant), and the amount of
retained earnings for each farm Annual snterest and prineipal payments on cropland for the full owner exceed the annual crop share
rental cost of tenants who have greater annual retained earmnFs

2Probability of success 18 the probability that net present value will be greater than or equal to zero, assuming a discouni rate of 4

percent
3probabuity of survaval 1s the probability that the farm will remain solvent for 10 years
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Table 3—Effects on Texas rice farmers of changes in the marketing margin due to an increase in price

variability
Full owner Part owner Tenant
Item Adjusted |Unad]usted Adjusted I Unadjusted Adjusted | Unadjusted
1,000 dollars
After tax net present
value!

Mean -156 19 - 368.90 258 45 67 94 580 68 425 63
Standard deviation 107 04 102 10 89.32 91 26 217 74 200.43
Minimum -429 10 —~ 552 98 839 -116 67 38 68 19 47
Maximum 104 45 -9659 471 16 30279 837 40 699.45

Present value of ending,

net worth 1n year 10:
Mean 814 61 603 95 451 94 275 88 553 29 408 51
Standard deviation 107.04 99 69 B8 38 78.78 159 01 135 34
Minimum 54173 417 81 218 44 142 48 16560 145 80
Maximum 1,075 25 874 20 664.32 495 95 784 99 647.05
- Percent

Leverage ration in
year 10
Mean 078 139 0.46 13 045 0.59
Standard deviation 26 40 39 77 7 91
Minimum 33 56 13 17 03 02
Maximum 151 243 240 314 242 263

Probability of success? 10 0 100 76 100 100

Probability of survival® 100 &8 98 70 86 80

INet present value 19 the present value of net family withdrawals plus the present value of change 1n net worth over the 10 year
planming period After tax net present value 13 largest for the tenant and smallest for the full owner because of the amount of 1mitial
equity each has invested, the amount of net gamns each has irom leasing 1dle land for pasture {none fer the tenant), and the amount of
retained earnings for each farm Annual interest and principal payments on cropland for the full owner exceed the annual crop share

rental cost of tenants who have greater annual retained earnngs

2Probability of success 15 the probabihty that net present value will be greater than er equal to zero, assurming a discount rate of 4

percen

ratio for tenant operators increased 200 percent
because of policy and economic changes, the increase
was 50 percent for part owners

To 1solate the impact of the marketing margin
change on Texas rice producers, we simulated the
typical farms under the provisions of rice policy 1n
the seventies, but without the $0 61 per cwt market-
ing margin adjustment The change in the marketing
margin alone decreased the probability of survival
for Texas rice producers (table 3) The increase in
the marketing margin reduced probability of sur-
vival for tenant farmers 6 percentage points, from

0 86 to 0 80 For part owners, the decreased prob-
ability of survival was due to the increase 1n

t
3Probab1}1ty of gurvival 18 the probability that the farm will remmin solvent [or 10 years

marketing margin of 28 percentage points, and the
probability of survival for the full owner decreased
12 percentage points (table 3)

Average after-tax net present value for tenant
farmers decreased 26 percent because of the in-
crease 1n the marketing margin (table 3) Average
after-tax net present value decreased more for the
full owner and part owner than for the tenant Aver-
age after-tax net present vaiue decreased more for
full owners because these operators pay the full per-
unmt production cost for sorghum and rice, whereas
the tenant shares these costs and risk with the land-
lord Net present value decreased because of the
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higher marketing margin for all three tenure
arrangements

The simulation results indicate the new rice policy
and economic environment of the seventies 1s not
structurally neutral 'The new environment reduces
the chances of survival for tenant rice farmers more
than 1t reduces the chances of survival for full
owners and part owners Because 57 percent of the
rice farmers 1n the Texas gulf coast were tenant
operators 1n 1979 (10), the new policy environment
will likely contribute to a.structural change among
rice producers in Texas. Mullins, Grant, and Krenz
indicate that approximately 47 percent of all U.S
rice farmers were tenant operators 1n 1979, so the
new policy environment may cause sumilar changes
in the structure of US rice production

Conclusions

The shift in the policy and economic environment
between 1960-71 and 1976-82 significantly affected
the U'S rice industry in the following ways

1 The mdustry had to contend with mncreased
price variability Coefficients of varation for
Texas farm and mill prices increased fourfold or
more

2 The margin increase was related to the increased
price variability Changes in quantity milled had
an insigniftcant effect on the margin increase
The amount of the margin change passed back
to the Texas producer through a2 discounted
price between the two periods was $0.61 per
cwt

3 The increased price variability plus a dis-
counted farm price decreased the probability of
survival from 98 percent to 82 percent for part
owners and from 86 percent to 56 percent for
tenant farmers in Texas

4 The increased marketing margin for rice
resulting from the policy and economic changes
reduced the probability of survival 28 percent-
age points for part owners and 12 percentage
points for full owners

5 The new environment increased the absolute
and relative variance in after-tax net present
value for Texas rice producers

6 Program benefits under the farm policy of the
seventies were not sufficient to fully compen-
sate part owners and tenant rice farmers 1n
Texas for the increased price variability and
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the marketing margin change associated with
the environment created by pelicy and economie
changes

The shift in policy during the seventies was
biased against tenant rice farmers in Texas and
will hikely lead to structural changes among all
rice producers.

Future policymakers should consider the 1m-
pacts of alternative farm policies and economic
actions on price variability and farm structure
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Most studies of portfolio or cropping program selec-
tion under uncertarnty implicitly assume that the 1n-
vestor or manager 1s constrained only by propensity
or aversion to risk. We argue that this 1s 1n fact not
the case, but that the investor’s capital imitations

lmpose real restrictions on his admissible alternatives
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