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Abstract
Barley production costs are compared for five sates and three Canadian provinces. A
stochastic simulation, incorporating yield and exchange-rate risk, is used to characterize regiona cost
advantagesin terms of probabilities.

Key words. barley, production cogts, yied risk, smulation anayss.



Highlights

This paper presents a comparison of barley production costs in five mgor producing states
(North Dakota, Montana, Idaho, Minnesota, and South Dakota) and three Prairie provinces (Alberta,
Saskatchewan, and Manitoba). Cost estimates are derived from severa independent studies and, as
such, reflect arange of methodologies; nevertheess, they provide arough indication of cogt differences
among growing regions. Results of a sochastic Smulation are dso presented. The smulation
incorporates two sources of randomness. yield risk and exchange-rate risk. Thisalows regiona cost
advantages in cents per bushel to be described in a probabilistic sense.

Benchmark cost comparisons for 1997 are presented. On a per-acre basis, Saskatchewan had
the lowest production costs ($94.86) and Idaho the highest ($346.82). The Idaho estimate reflects
higher-than-average costsin severa categories, including fertilizer and chemica inputs, [&bor, irrigation-
related expenses, and land costs. Of the remaining U.S. regions, Montana has the lowest per-acre
costs ($104.01), followed by North Dakota ($117.25), South Dakota ($126.35), and Minnesota
($137.82). Rankingsare only dightly different in terms of cost per bushel. Using trend yields,
Manitoba had the lowest cost per bushel ($1.74), followed by Saskatchewan ($1.88) and Alberta
($2.13). Montanawas the lowest-cost U.S. region ($2.19), followed by North Dakota ($2.22),
Minnesota ($2.30), and South Dakota ($2.84). 1daho had the highest cost per bushd ($4.31).

Production cogts per bushd are inversdy related to yieds, which exhibit different levels of
variability and correlaion across regions. To capture the random influence of yields on inter-regiona
cost reationships, a stochastic smulation was conducted. Yield variability, measured by deviations
from trend yield in each region, was estimated through regression analysis. In addition, the Canadian
dollar exchange rate was introduced as a random variable with mean equa to the 1997 average vaue.
Simulation results, based on 2,500 random drawings from a specified distribution, alow regiond cost
differences to be characterized in terms of probabilities. Results of the anadys's confirm the position of
the Prairie provinces as low-cost suppliers.

Differentids in shipping and handling costs were dso considered. Canadian origins have arall
freight advantage in shipping to export points (i.e., Vancouver and Lake ports), which isonly partly
offsat by higher devation charges. With high probaility, representative origins in Montana and North
Dakota can supply barley to California more cheaply than Albertaor Saskatchewan. However, the
Prairies appear to be reasonably competitive in Midwestern malting barley markets despite alarge
freight disadvantage (relaive to barley producersin North Dakota and Minnesota), owing to low
production cogts.

These reaults challenge the notion that Canadian barley exports to the United States would not
occur if there were a‘levd playing fidld' for agricultura producers on both sides of the border. Cross-
border differences in production costs are largely unrelated to issues of marketing organization (i.e,
Whesat Board control) or producer supports, which are minimal in Canada. Rall ratesin Canadado
reflect a different regulatory environment, but the effects of reforming this sysem—in particular,
removing the rate caps on grain shipments to ports, which is now under discusson—are difficult to



anticipate. To the extent that reformsin Canada result in higher shipping costs to ports, the effect may
be to induce larger shipments to dternative destinations, including U.S. barley markets.

Some qudifications should be mentioned. Cost estimates were derived from a variety of
published sources, with different levels of detall. It is unknown to what extent the regiond differencesin
per-acre codts are due to differencesin budgeting assumptions or accounting conventions (e.g., for
costs of machinery and equipment). This cautions againgt reading too much into a comparison of
(independent) estimates for different states and provinces. The estimates may aso mask considerable
variation among farms within a state or province.

Cross-border cost comparisons are influenced by the exchange rate. The Canadian dollar has
falen by about 20 percent againgt the U.S. dallar in this decade, and this has surely improved the
competitive position of Canadian exports, including barley. An appreciaion (strengthening) of the
Canadian dollar would reverse some of thisgain. Land values are another important factor. To the
extent that benefits under U.S. farm programs have been bid into farmland prices, the indirect costs of
U.S. barley production have been inflated. With the decline in market transition payments and other
U.S. producer supports—combined with current low prices for farm commodities—U.S. land vaues
seem likely to decline. This could narrow the cost advantage now enjoyed by Canadian barley
producers.



Barley Production Costs: A Cross-Border Comparison
D. Demcey Johnson and Edward L. Janzen’
1. Introduction

U.S. imports of barley from Canada have increased sharply in recent years, while U.S. barley
acres have declined. For U.S. producers, these trends have raised concerns about cross-border
competition. The prospect of Canadian barley making further inroadsin U.S. markets, displacing U.S.
barley, is especidly troubling to producers in the Northern Plains where cropping choices are limited.
Producersin North Dakota, Montana and Minnesota have been among the most voca critics of the
trade agreements that have facilitated U.S. imports of Canadian grain.

Much of the public controversy surrounding Canada/U.S. grain trade has concerned the role of
the Canadian Whesat Board, a state trading enterprise. Allegations of hidden subsidies and unfair
trading practices may have encouraged the bdief that Canadian policies, rather than market forces, are
to ‘blame for U.S. barley imports. The CWB surdly has some impact on the volume and pattern of
Canadian barley trade.! However, it is relevant to ask whether Canadian producers enjoy competitive
advantages for other reasons. Economic theory suggests that production costs, combined with shipping
costs to mgjor markets, should help to determine the geography of barley production and trade.

This paper presents a comparison of barley production costsin five mgor producing states
(North Dakota, Montana, Idaho, Minnesota, South Dakota) and three Prairie provinces (Alberta,
Saskatchewan, and Manitoba). Cost estimates are derived from severa independent studies and, as
such, reflect arange of methodologies; nevertheess, they provide arough indication of cost differences
among growing regions. Results of a sochastic Smulation are dso presented. The smulation
incorporates two sources of randomness. yield risk and exchange-rate risk. This alows regiona cost
advantages in cents per bushel to be described in a probabilistic sense.

The plan of the paper isasfollows. The next section reviews data sources and procedures, and
provides a benchmark comparison of estimated production costs in five states and three provinces.
The third section presents the smulation andyss. The paper concludes with a short summary and
discusson of implications.
2. Benchmark Comparison of Barley Production Costs

For purposes of a benchmark comparison, production costs were assembled from a variety of
sources. These are summarized below by state or province. Procedures for standardizing the data

(putting estimates on a common footing) are o described briefly. 1t should be noted that few
previous studies have reported barley production costs for more than one state or province. An

" Associate professor and research associate, Department of Agricultural Economics, North
Dakota State University, Fargo.

1See Johnson (1999) for discussion.



exception is the report by Meyer et d. (1996) comparing costs in Idaho, Saskatchewan, and Alberta
The U.S. Department of Agriculture now reports ‘Barley Costs and Returns on aregiond basis, with
the ‘Northern Plains defined to include Montana, Wyoming, North and South Dakota, and Minnesota.
Thus, for more detailed regiona comparisons, it is necessary to collect estimates from individud states
and provinces and to reconcile any differences in cost measurement or definition. The 1997 crop year
was chosen as a base, as that was the most recent year for which most data were available.

2.1. Data Sources by State and Province
North Dakota

Source of Datas Farm Management Planning Guide, Projected 1997 Crop Budgets (by
regions), NDSU Extension Service, North Dakota State University, Fargo, December 1996. The crop
budgets provide an estimate of revenues and cogts for selected cropsin each of the eight multi-county
Farm Management regions.

Standardization Procedures: The North Dakota farm management guide format is used as the
base template for the various cost categoriesin thisstudy. Agricultura Statistics Service county data
are used to cdculate the total harvested acres for each of the Farm Management planning regionsin
North Dakotain 1997. Tota harvested acres are used to weight the various crop budgets to arrive at
state average costs of production.

Montana

Source of Data: Departmental Specia Reports (#25, #26, #27, #28), Production Costs for
Annualy-Planted Crops Produced on Dryland Cropland (by mgjor land resource area), Department of
Agricultura Economics, Montana State University, Bozeman, July 1998.

These reports summarize information obtained through a cropping practices survey conducted by the
Montana Agriculturad Statistics Service for the 1995 crop year. Separate reports are provided for
barley after falow and barley recrop practices. The Sateisdivided into four MLRAs (Mgor Land
Resource Aress).

Standardization Procedures: Additiond information in the surveysis used to estimate the
number of acresincluded in each of the farming practices for each of the MLRAS. These acresare
used to weight the reports for the various MLRA/farming practice scenarios to arrive a Sate average
costs of production. The 1995 costs are adjusted to a 1997 cost base by applying the percentage
change in the North Dakota Crop Budgets from 1995 to 1997 for each of the various cost categories.

| daho

Source of Data: 1997 Crop Cogts and Returns Estimates (by districts), Cooperative Extension
Service, University of Idaho, Moscow, ID, December 1997. The cost and return estimates are



provided for representative model farm operationsin four digtricts. They include separate estimates for
feed and malting barley aswell asirrigated and dryland practices where gpplicable.

Standardization Procedures. Data from the Idaho State Statistical Report noting acres planted
to feed barley and mdting barley for each of the didtricts are combined with additiond data from the
report noting irrigated and non-irrigated barley acres by digtrict for 1997 to calculate weighting factors.
These caculated acres are used to weight the crop costs and return estimates for the various
district/farming practice scenarios to arrive at the state average costs of production.

Minnesota

Source of Data: Crop Enterprise Andysis, 1997, Reports (by region and statewide summary),
Farm Business Management Education Program, Minnesota State Colleges and Universities. The
reports provide a summary of crop enterprise analyses of farm owners and operators participating in
the Farm Business Management Program. The State is divided into seven regions with separate reports
for owned land, cash rented land, and share rented land operations.

Standardization Procedures. The number of acres reported in each category (owned land, cash
rented land, and share rented land) is used to weight the reported crop costs to arrive at the Sate
average costs of production.

South Dakota

Source of Data: 1998 Estimated Costs of Production for Spring Crops (by digtricts),
Cooperative Extenson Service, South Dakota State University, Brookings. The budgets, intended as
planning guides only, are provided for nine didricts in the date.

Standardization Procedures.  Given the availability of the 1998 estimated costs of production
and the understanding that they differ little from 1997, these cost estimates are used as the base for
cdculation. Agriculturd Statistics Service data indicating acres harvested by didtrict are used to weight
the estimates for each of the didtricts to arrive a state average costs of production.

Alberta

Source of Data: 1997 Crops Enterprise Analyses (by region), Production Economics &
Statigtics Branch, Alberta Agriculture, Food and Rura Development, Edmonton, AB, August 1998.
Costs and returns tables provide summary data from selected cooperating enterprises in each of five
regions. Separate summaries are provided for feed and mat barley and irrigated and dryland practices
where gpplicable.

Standardization Procedures: The reported acres cropped for each of the region/farming
practice combinations is used to weight the summary data reports to arrive at province average costs of
production.




Manitoba

Source of Data: Guidelines for Estimating 1997 Crop Production Cogts, Farm Management
Group, Manitoba Agriculture, Winnipeg, MB, January 1997. The budgets are estimates of the costs
of producing severd different crops. A single budget for the province is provided for each of the crops
considered.

Standardization Procedures. Since only asingle guiddine for estimating barley production costs
is provided for the province, it is used to represent the average costs of production.

Saskatchewan

Source of Data: Farm Facts, Crop Planning Guide 1997 (by mgjor soil zones), Saskatchewan
Agriculture and Food, Regina, SK, January 1997. The crop budgets provide a planning guide and
estimates for three seeding practices (fallow seeded, conventiona seeded, and direct seeded) in each
of the three mgjor soil zones (brown, dark brown, and black).

Standardization Procedures. Crop didtrict definitions are overlaid on a map showing the mgor
s0il zones. Crop district production data from Saskatchewan Agriculture and Food are used to
estimate the barley acres harvested in each of the three mgjor soil zones. In the absence of any datato
determine use of the various seeding practices, an arbitrary breakdown of 10 percent falow seeded
and 45 percent each for conventional seeded and direct seeded is used in each of the soil zones. The
acreage data are combined with the seeding practice ca culations to determine the province average
costs of production.

2.2. Cost Definitions

Codgts in the planning budgets or enterprise analysis reports are expressed in terms of dollars
per acre for each of the various cost categories. These costs generdly hold true regardless of theyield
or level of production. Costs per bushd of production are of interest and can be calculated for each of
the producing entities, assuming an average or estimated yield per acre for each state or province.

Direct or variable cogts of production for barley are costs directly related to planting and
harvesting the crop. They include seed, fertilizer, chemicas, crop insurance, fuel and lubrication,
repairs, miscellaneous, and operating interest. These codts are defined fairly consstently for states and
provinces in this sudy.

Indirect costs are the overhead costs allocated to the various production operations. They
include machinery investment, machinery depreciation, land invesment, land taxes, and miscdlaneous
overhead. Theindirect cost categories are not consstently identified in the various crop
budget/enterprise andysis reports. They range from a single number identified as ownership cogts
(Montana) to different and overlapping cost categoriesin other reports. Land costs seem to be handled



in different ways. Numerous categories are included in the summary table so that region-specific details
are not masked.

Unless specificaly identified as custom or paid labor or paid management, returns to labor and
management are not included in ether direct or indirect costs. Given estimated yidds (bushds per
acre) and estimated price per bushd, returns to unpaid labor and management can be calculated asa
resdud.

2.3. Estimated Costs by State and Province

Benchmark cost comparisons for 1997 are shown in Table 1. (See appendix tables for
additiona detail.) All Canadian costs have been converted into U.S. dollars. Trend yields, derived
from regression analys's (described in next section), were used to convert costs per acre into costs per
bushel.

On a per-acre basis, Saskatchewan has the lowest production costs ($94.86) and Idaho the
highest ($346.82) (Figure 1). The Idaho estimate reflects higher-than-average costs in severd
categories, including fertilizer and chemica inputs, labor, irrigation-related expenses, and land costs. Of
the remaining U.S. regions, Montana has the lowest per-acre costs ($104.01), followed by North
Dakota ($117.25), South Dakota ($126.35), and Minnesota ($137.82).

Rankings are only dightly different in terms of cost per bushd (Figure 2). Manitoba hasthe
lowest cost per bushel ($1.74), followed by Saskatchewan ($1.88), and Alberta ($2.13). Montanais
the lowest-cost U.S. region ($2.19), followed by North Dakota ($2.22), Minnesota ($2.30), and
South Dakota ($2.84). 1daho has the highest cost per bushd ($4.31) despite its high average yield
(80.5 bu/acre).2

Differencesin indirect cogts, rather than direct costs, appear to explain the lower total cost of
production in Prairie provinces relative to contiguous states. For example, Saskatchewan and North
Dakota have comparable direct costs on a per-acre basis, but Saskatchewan has much lower indirect
costs: $43.53/acre versus $62.58/acre for North Dakota. Indirect costs include the economic
opportunity costs associated with land and machinery ownership, which were caculated in different
ways for different states and provinces. However, as land codts reflect the available cropping
dternatives, some regiond variation in these costsisto be expected. Differencesin farm programs
between the United States and Canada may aso account for some cross-border differencesin land
vaues.

“Meyer et d. point out that in Idaho, “barley mainly serves as arotation crop to break disease
and pest cycles and therefore, contributes towards the overdl profitability of the whole crop portfolio.
In this case, traditiond enterprise cost accounting is a poor measure of the net cost of barley to the
whole crop portfolio.” (p. 24).



Tablel. Estimated 1997 Barley Production Costs by Region

ND MT 1D MN D AB MB X

Direct Costs ($/acre)

Seed 7.31 5.14 13.99 8.64 9.97 6.84 6.00 4.04
Chemicals 9.85 4.77 19.69 13.85 2.01 10.62 14.45 10.92
Fertilizer 13.05 9.57 30.39 24.13 15.02 19.78 22.32 17.22
Crop Insurance 3.75 4.81 10.28 6.47 4.92 3.69 4.19 3.63
Fuel and Lubricants 7.22 11.12 7.27 2.38 8.21 7.95 4.81
Repairs 9.88 6.53 8.63 11.61 4.75
Machinery Operating Costs 20.86 2.74 5.94 7.22

Custom Work & Spec. Labor 46.45 2.07 19.58 3.97 2.28
Labor 25.60 0.27 5.40 5.09

Irrigation Related Expenses 35.21 0.90

Miscellaneous/Other 1.00 0.80 11.40 5.42 2.15
Operating Interest 2.60 1.06 7.22 3.71 3.55 1.22 2.51 1.55
Fallow Operating costs 4.28

Sum of Listed Direct Costs 54.67 50.49 206.48 78.58 68.77 83.33 70.06 51.33

Indirect (Fixed) Costs ($/acre)

Miscellaneous Overhead 4.31 23.80 12.50 5.07 4.35 1.55 3.81

Machinery Depreciation 16.44 12.64

Equip. & Building Depreciation 8.48 21.90 10.62

Machinery Investment 8.99 5.06 5.45

Depreciation & Interest 34.02

Property Taxes (Machinery) 2.01

Machinery Ownership Costs 14.08

Land Investment 28.75 11.56 20.29

Land Taxes 4.09 3.97

Real Estate & Property Taxes 2.61 3.35

Land Charges 38.43 12.17

Land Rent 80.15 26.91

Interest 8.88 7.66

Ownership Costs 53.52

Sum of Listed Indirect Costs 62.58 53.52 140.34 59.38 57.58 46.09 34.78 43.53

Summary

Total Cost, Direct and Indirect

Estimated Yield (bu/acre) 52.72 47.43 80.47 59.87 44.46 60.63 60.32 50.39

Unit Cost ($/bu) 2.22 2.19 4.31 2.30 2.84 2.13 1.74 1.88
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3. Stochagtic Smulation

A limitation of the cost comparisons presented in Table 1 isthat they do not take into account
two important sources of year-to-year variaion. Thefirs is harvested yield, which varies with wegather
conditions by region, and the second is the exchange rate. Yield variability, defined as deviation from
trend, can produce magor changesin cost per bushel; these changes will be correlated across regionsto
the extent that yields are correlated. The exchange rate may aso be regarded as a random variable,
affecting al Canadian regions symmetricdly; as the Canadian dollar declinesin vaue, Canadian costs
per bushd fdl in U.S. dollar terms. Both sources of variation are incorporated in the Smulation
andyss.

3.1. Yield and Exchange Rate Risk
For agiven cost per acre, barley yield (bushels per acre) determines the cost per bushe!:
cost per bushel = cost per acre/ bushels per acre

With yidds treated as arandom variable, the cost per bushd isaso random. Cost differentias
between regions (expressed in cents per bushel) are influenced by the joint distribution of yidds. In
generd, a high degree of correlation in yields should lead to more stable cost relationships between
regions.

Yidd distributions were derived from aregresson andyss. Trend yield equations were
estimated for each region. These had the form:

HY = b, + byt

where HY denotes harvested yidd (bushels per acre), tisatimeindex (t = 1,2,...,24), and b, and b,
are edtimated parameters. Data from 1974-97 were used in the analys's. Regression results for al
regions are shown in Table 2. For illugtrative purposes, actuad and trend yields for North Dakota are
shown in Figure 3. Note that large negative deviations from the trend occurred in three years, 1974,
1980, and 1988—years of lower than average rainfal in North Dakota

Deviations from trend, measured by regresson residuas, were used to measure yield
uncertainty in each region. Covariance and correlation matrices were derived from the regresson
resduds, these are shown in Tables 3 and 4. For purposes of smulation, yields are assumed to follow
amultivariate norma digtribution. Expected yields for 1997 were derived from the regresson
equations, and covariances between regions are as indicated. Note that covariances may be elther
positive or negative, and correlations tend to be largest (in absolute terms) for adjacent regions.



Table2. Trend Yield Equationst

Region b, b, R-squared Durbin Watson

Alberta 40.529 0.837 .65 1.95
(21.716)** (6.411)**

|daho 50.011 1.269 77 2.30
(23.519)** (8.528)**

Manitoba 37.328 0.958 46 1.81
(11.830)** (4.388)**

Minnesota 45.533 0.597 .18 1.86
(11.771)** (2.207)*

Montana 34.879 0.523 A7 1.69
(9.904)** (2.122)*

North Dakota 37.868 0.619 .20 1.62
(10.040)** (2.345)*

Saskatchewan 37.146 0.552 .33 1.67
(15.582)** (3.308)**

South Dakota 31.761 0.529 A7 1.75
(9.040)** (2.152)*

T T-vauesin parentheses.

(**) indicates significant a 1% level.

(*) indicates sgnificant at 5% level.
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Table3. Yield Covariance Matrixt

AB ID MB MN MT ND SK SD
AB 17.984
ID 4324 | 23.347
MB -6.917 1.980 | 51.405
MN -13.677 7.442 | 49.861 | 77.254
MT 14976 | 25.390 | -3.244 | -6.743 | 64.030
ND -10.690 | 11.667 | 52.383 | 64.242 7.612 | 73.457
SK 6.972 5590 | 28.282 | 19.892 | 16.866 | 27.887 | 29.343
SD -11.507 8.494 | 39.980 | 60.270 | -2.605 | 55.956 | 15.105 | 63.735
TUnits are bushels per acre. Matrix is symmetric; only lower triangleis shown.
Table4. Yidd Corrdation Matrixt
AB ID MB MN MT ND SK SD
AB 1.000
ID 0.211 1.000
MB -0.228 0.057 1.000
MN -0.367 0.175 0.791 1.000
MT 0.441 0.657 | -0.057 | -0.096 1.000
ND -0.294 0.282 0.852 0.853 0.111 1.000
SK 0.304 0.214 0.728 0.418 0.389 0.601 1.000
SD -0.340 0.220 0.698 0.859 | -0.041 0.818 0.349 1.000

tMatrix is symmetric; only lower triangle is shown.
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The exchange rate affects al cross-border cost comparisons. Thisis specified as a normal
variable with mean equd to the 1997 average, 72.2 U.S. cents per Canadian dollar. Exchange-rate
risk is represented by the standard deviation of annua percentage changesin the exchange rate,® or 4.1
percent, multiplied by the base rate. As the Canadian dollar rises in value, Canadian production costs
(converted to U.S. dollars) rise rdative to U.S. regions. Conversdly, as the Canadian dollar falsin
vaue, Canadian production becomes more competitive. The exchange rate is assumed to be
datisticaly independent of yields.

3.2. Simulation Results

The @Risk software program was used to conduct the sochagtic smulation. The results
reported below are based on 2,500 iterations. For each region, the variables of interest include cost
per bushel and two measures of reative costs. In addition, cost differences are analyzed for specific
pairs of regions. Probability ditributions are summarized in terms of the sample mean, standard
deviaion, skewness, and kurtoss. Vaues of the cumulative digtribution function (CDF) are dso
provided for each variable,

Table 5 shows the distribution of cost per bushel in each region. The three Prairie provinces
have the lowest mean costs, aswell as lower standard deviations than most U.S. producing regions.
Idaho exhibits the least variation of any U.S. region (and lower standard deviation than Saskatchewan),
but the highest mean cost. Costs are positively skewed for dl regions®  Vaues of the cumulaive
distribution function can be interpreted as follows. For North Dakota, there isa 5 percent chance that
cost per bushd will fal below $1.75, and a 50 percent chance that it will fal below $2.22. Similarly,
for Saskatchewan, thereis a 50 percent chance that cost per bushel will fall below $1.88.

Other comparisons of production costs are shown in Tables6 and 7. In Table 6, each region’s
production cost is expressed in deviation form, relative to the weighted average for dl regions® Thus,
the mean deviation for North Dakota is 8.0 ¢/bu, indicating a higher-than-average cost of production,
while that for Saskatchewan is-27.5 c/bu. Table 7 showsthe total supply of barley (in eight states and
provinces) that is produced at lower cost than in the indicated region. For North Dakota, the mean
share is 57.4 percent, meaning that (on average) more than half of total production is produced more
chegply than in North Dakota. The cumulative digtributions reved thet, of dl eight regions, Manitobais
mogt frequently the chegpest source of barley supply, followed by Saskatchewan.

3Thisis calculated as the tandard deviation of Z, =In X, - In X,;, where X, isthe average
exchangerate in year t. Datafrom 1975-98 were used in this caculation.

“Poditive skewness and large kurtosis show that these series are not normally distributed. That
is as expected: cost per bushel is defined as (¥acre) / (bw/acre). The denominator isanormd
variable, so theratio is non-normal.

SProduction weights are derived from simulated yields and 1997 harvested acres. Barley acres
('000) were asfollows. Alberta 5099.9; Idaho 760; Manitoba 1340.0; Minnesota 540; Montana
1200; North Dakota 2250; Saskatchewan 4349.9; and South Dakota 130.
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Table5. Digribution of Production Costs by Region ($/bu)t

ND MT ID MN SD AB SK MB

Mean 2.29 226 433 236 2.89 2.15 1.93 1.76
S.Devigtion 041 042 026 037 0.37 0.17 0.34 0.23
Skewness 1.33 13 037 1.08 0.82 0.37 114 0.75
Kurtosis 7.39 724 325 553 4.33 3.15 5.87 4.29

Cumulative Probability Didributions

Probability ($/bu)

5% 1.75 172 392 186 2.37 1.88 147 143
10% 1.84 180 400 194 2.46 1.93 155 1.49
15% 1.90 187 406 2.00 2.52 1.97 161 1.53
20% 1.96 192 410 205 2.58 2.00 1.65 157
25% 2.00 197 414 210 2.63 2.02 1.69 1.60
30% 2.05 201 418 214 2.67 2.05 1.74 1.63
35% 2.09 206 421 218 2.71 2.07 1.78 1.66
40% 2.14 210 425 222 2.76 2.09 182 1.69
45% 2.18 215 428 226 2.80 211 1.85 171
50% 2.22 219 431 230 2.84 213 1.88 174
55% 2.27 224 434 235 2.89 2.15 192 1.77
60% 2.32 229 438 239 2.93 217 1.97 1.80
65% 2.37 234 441 244 2.98 2.20 201 1.83
70% 243 241 445 250 3.04 2.23 2.06 1.86
5% 2.50 247 449 256 3.10 2.26 211 1.89
80% 2.58 256 454 263 3.17 2.29 2.18 193
85% 2.67 266 460 272 3.25 2.33 2.25 1.98
90% 2.81 280 467 284 3.37 2.37 2.38 2.06
95% 3.03 3.03 478 3.04 3.55 2.45 2.55 2.19

TProduction costs include both direct and indirect costs.
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Table 6. Deviationsfrom Weighted Average Cost (c/bu)t

ND MT ID MN SD AB SK MB
Mean 8.0 5.3 211.7 14.9 67.8 -6.3 -27.5 -44.5
S.Devigion 324  37.3 25.9 33.0 33.6 18.7 18.0 15.6
Skewness 13 12 0.2 0.8 0.6 -0.1 17 0.5
Kurtosis 7.8 7.0 3.0 4.8 4.0 3.2 8.5 3.9
Cumulative Probability Didributions
Probability (c/bu)

5% -34.6 -44.1 1714 -31.7 191 -38.2 -49.0 -67.3
10% -27.7 -35.3 1795 -22.4 28.7 -30.1 -45.9 -62.9
15% -22.0 -29.5 184.9 -16.1 35.0 -25.3 -43.7 -59.7
20% -17.8 -24.2 189.2 -12.1 40.2 -22.0 -41.6 -57.0
25% -13.8 -20.0 19338 -8.0 44.3 -18.8 -39.9 -54.8
30% -10.7 -15.8 197.7 -4.4 48.2 -15.6 -38.2 -52.9
35% -7.0 -116 201.0 -0.7 52.4 -13.1 -36.4 -51.2
40% -3.2 -80 204.4 3.7 55.9 -10.4 -34.5 -49.3
45% -01 -40 207.4 8.1 60.2 -8.3 -32.7 -47.4
50% 30 -01 210.8 11.6 64.2 -5.9 -31.2 -45.7
55% 6.3 4.5 214.3 155 68.2 -3.9 -29.2 -43.7
60% 10.2 8.6 218.0 19.1 72.4 -1.7 -27.0 -42.0
65% 146 133 2211 23.0 77.0 0.7 -24.8 -40.2
70% 194 183 225.3 27.5 82.4 35 -22.4 -38.0
5% 240 244 2294 32.8 87.8 6.4 -19.6 -35.4
80% 304 309 233.2 39.7 94.8 94 -15.8 -32.2
85% 388 396 2384 469 1016 12.9 -10.9 -28.4
90% 482 52.0 244.5 57.2 111.2 17.3 -5.1 -24.5
95% 66.6 71.6 255.0 73.3 127.4 24.4 6.5 -17.0

T Cogt per bushd in indicated region minus weighted average for 8 regions, using production

weights.
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Table7. Share of Production Produced at Lower Costt

ND MT ID MN SD AB SK MB
Mean 574 569 930 680 90.3 39.0 198 11.0
S.Deviaion 23.7 294 0.6 23.7 7.3 181 204 191
Skewness -06 -0.6 -2.7 -1.0 -4.4 -0.6 11 17
Kurtosis 20 21 372 2.9 24.3 24 3.0 5.1
Cumulative Probability Didributions
Probability (share of lower-cost suppliers, %)

5% 102 00 921 111 79.9 75 0.0 0.0
10% 165 86 923 336 87.3 8.8 0.0 0.0
15% 345 255 925 40.7 88.7 9.7 0.0 0.0
20% 359 335 926 49.6 91.5 26.0 8.3 0.0
25% 373 351 927 51.6 91.7 32.8 8.9 0.0
30% 390 370 928 54.0 91.9 33.8 91 0.0
35% 414 478 929 57.7 92.0 34.8 9.3 0.0
40% 46 520 930 70.2 92.1 35.8 94 0.0
45% 68.8 557 930 75.4 92.2 38.3 9.6 0.0
50% 715 685 931 77.2 92.3 40.4 9.7 0.0
55% 741 704 932 79.3 92.4 419 9.9 0.0
60% 753 718 932 836 92.5 439 102 0.0
65% 76.2 745 933 88.0 92.6 51.2 14.5 0.0
70% 76.8 848 934 88.6 92.7 53.6 24.2 7.9
75% 776 864 934 88.8 92.7 54.9 30.7 259
80% 784 869 935 89.1 92.8 56.4 46.1 27.2
85% 793 873 936 893 92.9 58.1 487 28.6
90% 80.2 878 937 89.6 93.0 509 541 35.0
95% 813 885 939 89.9 93.2 61.8 63.9 56.5

T Share of total production (in 8 states and provinces) that is produced at lower cost per

bushdl.
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Tables 8 and 9 show the distribution of cost differences between pairs of regions. On average,
North Dakota s production cost is 14.3 ¢/bu higher than that of Alberta, and 35.5 ¢/bu higher than that
of Saskatchewan (Table 8). However, the cumulative distributions show considerable variaghility in
these cost differences. North Dakota enjoys a cost advantage relative to Alberta about 41 percent of
thetime. Relative to Saskatchewan, North Dakota enjoys an advantage about 14 percent of the time.

Cross-border differentials in barley production costs may be partialy offset by differentidsin
shipping cogts to mgjor markets. Table 10 shows costs of rail movements from Canadian and U.S.
originsto selected degtinations. These reflect published barley tariffs for the Canadian National (CN)
and Burlington Northern Santa Fe (BNSF) railroads® Tulareis the approximate center of Cdifornia's
feed barley demand, while Minnegpolis, MN; Milwaukee, WI; and Vancouver, WA are locations of
malt plants. Offshore exports from the United States and Canada are largely through the Pacific ports.

Consder the cogts differential s between North Dakotaand Alberta. Figure 4 showsthe
cumuletive digtribution function (CDF) for the difference in productions cogts (North Dakota minus
Alberta). Alsoindicated in the figureisthe difference in shipping costs to Tulare from two
representative origins: Devils Lake, ND, and Camrose, AB. Rail costs from Devils Lake are 30 ¢/bu
lower. Given the digtribution of production codts, this means that Devils Lake could supply barley to
Tulare at lower cost than Camrose about 67 percent of thetime.

Smilarly, Figure 5 shows the distribution of the cogt differential between North Dakota and
Saskatchewan, the leading Canadian supplier of mating barley. Shipping costs from Devils Laketo
Milwaukee are 21 ¢/bu lower than from Saskatoon to Milwaukee. However, Saskatchewan's
production cost advantage is such that Devils Lake could supply Milwaukee at lower cost only 34
percent of the time.

Other pair-wise cost comparisons of thistype are shown in Table 11. Each pair includes one
U.S. and one Canadian origin. Shipping cost differentias to specific destinations are indicated. 1n each
case, two probabilities are calculated. Thefird is the probability that the U.S. origin is the lower-cost
source of supply, based on differentids in production costs and shipping. (Probabilities are calculated
from datain Tables 8, 9, and 10.) The second probability has a smilar interpretation, but reflects
differentidsin production, shipping, and devation cogts. Grain handling costs are higher a Canadian
primary and terminal elevatorsthan at U.S. eevators. Differences in eevation charges are esimated as
8 ¢/bu for primary devators, and 9 c/bu for terminal (port) elevators.” These codt differentias are
andogous to those for shipping codts; their inclusion raises the probability that a U.S. origin can supply
barley to agiven market at lower codt.

®Sourcesinclude CN freight tariffs CNR 1243-D and 2156-E, and BNSF Rate Book 4022J.
CN per-car rates are for covered hoppers having capacity between 4500 and 5149 cubic feet. CN
rates for 25-car or higher movements were used where available (from BC Pyramid to Tulare, and
from Fort Frances to Minnegpolis and Milwaukee). All BNSF rates are for 26 cars and higher. Per-
bushel rates were cdculated assuming 93 tons per car, or 3,875 bushels.

"Caculated from Parsons and Wilson, p. 79.
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Table 8. Cross-Border Production Cost Differentials (c/bu)

ND-AB ND-SK ND-MB MT-AB MT-SK MT-MB
Mean 14.3 35.5 52.5 11.6 32.8 49.8
S.Devigion 484 36.3 26.7 39.6 43.6 48.9
Skewness 0.9 0.3 16 13 0.5 0.8
Kurtoss 5.6 4.8 10.3 7.0 49 54
Cumulative Probability Didributions
Probability (c/bu)

5% -54.1 -19.5 17.8 -41.5 -34.6 -21.1
10% -42.0 -6.2 241 -31.8 -17.7 -7.6
15% -31.8 2.3 28.0 -25.2 -8.6 24
20% -25.0 8.2 315 -19.8 -1.0 11.0
25% -19.2 13.2 34.5 -14.5 5.3 17.8
30% -135 17.6 37.5 -10.3 11.6 24.4
35% -1.4 21.7 40.1 -6.6 16.4 29.6
40% -1.4 26.2 42.8 -2.8 21.0 34.9
45% 4.3 30.1 454 11 258 40.3
50% 9.0 34.4 48.5 54 30.5 45.9
55% 13.7 37.9 515 9.5 35.6 50.5
60% 19.7 42.4 54.8 145 40.9 57.3
65% 26.3 46.5 57.9 19.7 45.6 63.7
70% 339 51.6 61.3 25.2 50.4 70.0
75% 41.8 56.6 65.4 32.1 56.7 77.3
80% 51.4 62.3 70.3 39.2 64.6 84.9
85% 62.5 70.4 76.4 49.3 724 96.2
90% 75.5 79.0 84.7 61.4 85.2 109.8
95% 99.2 94.0 100.8 85.0 109.4 135.2
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Table 9. Cross-Border Production Cost Differentials (c/bu)

MN-AB MN-SK  MN-MB ID-AB ID-SK
Mean 21.2 424 59.4 218.0 239.2
St.Deviaion 45.8 40.1 25.7 28.9 39.0
Skewness 0.7 -0.1 10 0.2 -04
Kurtosis 4.3 4.2 52 31 3.8
Cumulative Probability Digributions
Probability (c/bu)

5% -46.2 -23.0 23.3 1705 171.2
10% -32.2 -5.3 30.0 181.3 189.6
15% -23.7 4.2 351 188.2 200.3
20% -16.5 12.7 38.7 1935 208.8
25% -10.7 18.7 41.7 198.7 215.8
30% -5.1 23.6 44.9 202.7 2215
35% 04 28.2 47.8 206.0 227.3
40% 6.7 32.6 50.7 209.9 2321
45% 11.9 37.5 53.6 213.7 236.6
50% 181 42.5 56.3 2175 241.7
95% 23.3 46.6 59.2 220.8 246.5
60% 28.8 513 62.5 2251 2515
65% 34.4 56.4 65.6 228.6 255.5
70% 40.2 61.1 69.0 232.8 260.2
5% 48.1 65.8 73.3 236.2 265.2
80% 56.3 72.6 777 241.7 271.1
85% 66.7 814 84.2 248.2 277.6
90% 78.7 91.8 91.2 255.5 285.1
95% 101.0 107.9 106.4 267.6 2994
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Table 10. Costs of Representative Barley Shipments, c/bu

Dedtinations
Origins
| Pacific Tulare Milwaukee | Minneapolis | Vancouver

Ports* L ake Ports** CA Wi MN WA
Camrose, AB 30 69 120 110 91 76
Saskatoon, SK 36 54 127 95 76 83
Winnipeg, MB 60 27 150 68 49 106
DevilsLake, ND 76 49 90 74 49 n.a.
Great Falls, MT 59 77 81 103 77 n.a
Crookston, MN 76 35 90 61 35 n.a.
Moscow, ID 26 102 n.a. 128 102 26

* Vancouver, BC or Portland. ** Thunder Bay (Fort Frances) or Duluth/Superior.
n.a = Not avalable.

ND-AB Cost Differentials

Cumulative Probability

Prob. that ND has lower
combined cost
to Tulare

CDF of difference

in production costs
ND - AB

ND freight
advantage

/ to Tulare

20 40 60 80 100 120

Cents per Bushel

Figure4. Cost Comparison for North Dakota and Alberta
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ND-SK Cost Differentials
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Figure5. Cost Comparison for North Dakota and Saskatchewan

The representative North Dakota and Montana origins are shown to have a significant cost
advantage over Albertain supplying barley to Cdifornia (Table 11). For example, Great Falsislikely
to be alower-cost supplier than Camrose about 84 percent of the time, based on all cost differentids
for shipmentsto Tulare. However, U.S. origins gppear to be a a severe cost disadvantage in supplying
barley for offshore export, either through the Pacific or Lake ports. For movements to Pacific ports, in
particular, the Canadian origins have lower shipping costs which reinforce their production cost
advantage. For example, Saskatoon has a 23 ¢/bu shipping advantage relative to Great Falls—even
though the latter is closer geographicdly to the Pacific. Thisreflects the low, regulated rail rate structure
for Canadian grain movements from Prairie locations to port position. Asaresult, Great Fals could be
expected to supply barley for offshore export more cheaply than Saskatoon only 17 percent of the
time, taking al costsinto account. Saskatchewan is aso able to compete with North Dakota and
Minnesotain Midwest mdting barley markets. For serving the Minnegpolis market, the shipping cost
differential favors Crookston over Saskatoon by 41 c/bu; but given other costs, Crookston could
supply barley more chegply with only 58 percent probability.
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Table11. Cost Comparison: U.S. Relativeto Canadian Origins

Shipping Probability (%) of Lower Cost
Origins Cost At U.S. Origin, Based on
Differentia T
(c/bu) Production and Production,
us. Canada Destination Shipping Costs Shipping, and
Only Elevation Costs

DevilsLake, ND  Camrose, AB Tulare, CA 30 67 73
DevilsLake, ND  Camrose, AB Pacific ports -46 8 17
DevilsLake, ND  Camrose, AB Minneapolis 42 75 79
DevilsLake, ND  Saskatoon, SK Pacific ports -40 0 4
DevilsLake, ND  Saskatoon, SK Minneapolis 27 41 51
DevilsLake, ND  Saskatoon, SK Milwaukee 21 A 44
Greet Falls, MT Camrose, AB Tulare, CA 39 80 84
Great Falls, MT Camrose, AB Pacific ports -29 12 28
Gresat Falls, MT Camrose, AB Minneapolis 14 60 67
Great Falls, MT Saskatoon, SK Pacific ports -23 8 17
Great Falls, MT Saskatoon, SK Minneapolis -1 20 26
Great Falls, MT Saskatoon, SK Milwaukee -8 15 21
Crookston, MN Saskatoon, SK Tulare, CA 37 44 53
Crookston, MN Saskatoon, SK Pacific ports -40 0 5
Crookston, MN Saskatoon, SK Minneapolis 41 49 53
Crookston, MN Winnipeg, MB Lake ports -8 0 0
Crookston, MN Winnipeg, MB Minneapolis 14 0 4
Crookston, MN Winnipeg, MB Milwaukee 7 0 0
Moscow, ID Saskatoon, SK Vancouver WA 57 0 0
Moscow, ID Saskatoon, SK Milwaukee -33 0 0

T Positive number indicates advantage in shipping from U.S. origin.
¥ Assumes 8 c/bu higher country elevation in Canada and 9 c/bu higher terminal elevation. Both country and
terminal elevation apply to offshore export shipments; only country elevation applies to other shipments.
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The exchange rate has an important impact on cross-border cost comparisons. For purposes
of illugtration, smulations were performed with a stronger Canadian dollar. Specifically, the mean vaue
was raised by 10 percent relative to the base case. With Canadian costs per acre held constant (by
assumption) in Canadian dollar terms, this reduces the relative cost advantage for Canadian origins.
Figure 6 shows the effect of a stronger Canadian dollar on the relative cogts of barley from two origins:
Devils Lake, ND and Saskatoon, SK. The vertica scale shows the probability that Devils Lake enjoys
a cost advantage (where cogts include production, shipping, and handling) relative to Saskatoon. For
shipments to Minnegpolis, Devils Lakeisthe lower cost producer with 51 percent probability in the
base case and 72 percent probability after Canadian dollar appreciation. Figure 7 makes smilar
comparisons for Great Fals, MT and Camrose, AB. In generd, a stronger Canadian dollar improves
the competitive postion of barley from U.S. origins. (Detalled smulation results are shown in gppendix
tables B1 through B5.)

Impact of Exchange Rate on
Relative Cost Advantage:
Devils Lake, ND vs Saskatoon, SK

/ 2%
60% Destination:
51% /

- Minneapolis

80%

Probability of cost advantage for
U.S. origin

40%
' B pacific Ports
20%
12%
4% ./.
0% .
Base Case 10% Stronger
Cdn $

* Based on amulated costs of production and estimated shipping and handling
differentids.

Figure 6. Impact of Stronger Canadian Dollar on Relative Costs:
DevilsLake, ND vs. Saskatoon, SK
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Impact of Exchange Rate on
Relative Cost Advantage:
Great Falls, MT vs. Camrose, AB

100%
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Destination:
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40% & pacific Ports
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* Based on smulated costs of production and estimated shipping and handling
differentias.

Figure7. Impact of Stronger Canadian Dollar on Relative Costs:
Great Falls, MT vs. Camrose, AB

4. Summary and Discussion

Costs of production differ substantially across the barley growing regions of the United States
and Canada. Expressed on aper-acre basis, they vary from about $105 in Manitobato $357 in Idaho.
Average yidds dso differ substantialy across regions. However, intermsof cost per bushd, the
Prairie provinces dl compare favorably to contiguous regions of the United States. Albertaand
Saskatchewan, where most Canadian barley is grown, have production costs of $2.13 and $1.88 per
bushel (based on trend yields). North Dakota and Montana, ranked first and second among U.S.
producing states, have costs of $2.22 and $2.19, respectively.

Production costs per bushdl are inversdy related to yieds, which exhibit different levels of
variability and correation acrossregions. To cgpture the random influence of yields on inter-regiona
cost relaionships, a stochastic smulation was conducted. Yield variability, measured by deviations
from trend yield in each region, was estimated through regresson andysis. In addition, the Canadian
dollar exchange rate was introduced as a random variable with mean equa to the 1997 average vaue.
Simulation results, based on 2,500 random drawings from a specified distribution, dlow regiond cost
differences to be characterized in terms of probabilities. Results of the anadys's confirm the position of
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the Prairie provinces as low-cost suppliers. Of the eight states and provinces considered, Manitobais
the lowest-cost supplier about 65 percent of the time, and Saskatchewan about 15 percent of the time.

Differentids in shipping and handling costs were dso consdered. Canadian origins have arall
freight advantage in shipping to export points (i.e., Vancouver and Lake ports), which isonly partly
offset by higher devation charges.  With high probahility, representative origins in Montana and North
Dakota can supply barley to Caifornia more chegply than Albertaor Saskatchewan. However, the
Prairies appear to be reasonably competitive in Midwestern malting barley markets despite alarge
freight disadvantage (relative to barley producersin North Dakota and Minnesota), owing to low
production cogts.

These results challenge the notion that Canadian barley exportsto the United States would not
occur if there were a‘leve playing fidd' for agricultura producers on both sides of the border. Cross-
border differencesin production costs are largely unrelated to issues of marketing organization (i.e,
Whesat Board control) or producer supports, which are minimal in Canada. Rall ratesin Canadado
reflect a different regulatory environment, but the effects of reforming this sysem—in particular,
removing the rate cgps on grain shipments to ports, which is now under discussion—are difficult to
anticipate.® To the extent that reforms in Canada resuilt in higher shipping costs to ports, the effect may
be to induce larger shipments to dternative detinations, including U.S. barley markets.

Some qudifications should be mentioned. The per-acre cost estimates shown in Table 1 were
derived from avariety of published sources, with different levels of detall. 1t is unknown to what extent
the regiona differences in per-acre costs are due to differencesin budgeting assumptions or accounting
conventions (e.g., for costs of machinery and equipment). This cautions againgt reading too much into a
comparison of (independent) estimates for different states and provinces. The estimates may aso mask
congderable variation among farms within a state or province.

Cross-border cost comparisons are influenced by the exchange rate. The Canadian dollar has
falen by about 20 percent againgt the U.S. dallar in this decade, and this has surely improved the
competitive position of Canadian exports, including barley. An appreciation (srengthening) of the
Canadian dollar would reverse some of thisgain.’ Land vaues are another important factor. To the
extent that benefits under U.S. farm programs have been bid into farmland prices, the indirect costs of
U.S. barley production have been inflated. With the decline in market transition payments and other
U.S. producer supports—combined with current low prices for farm commodities—U.S. land vaues
seem likely to decline. This could narrow the cost advantage now enjoyed by Canadian barley
producers.

8For arecent analysis of rail rate deregulation, see Fulton et d.

*The net effect would depend on the extent of * pass-through’ from the exchange-rateto costs
of production. Asthe Canadian dollars appreciates, prices of tradeable goods (measured in Canadian
currency) should fal, lowering the costs of some productive inputs.
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Table A-1. NORTH DAKOTA: Projected Crop Budgets, 1997

FEED FEED MALTING | MALTING | MALTING | MALTING | MALTING | MALTING
BARLEY | BARLEY BARLEY | BARLEY BARLEY BARLEY BARLEY | BARLEY
Region 1 |Region 4 Region 2 Region 3B | Region 5 Region 6B Weighted
North South North Region 3A North South Region 6A South by Acres
West West Central |North East Valley Central |South East| Valley Harvested
Market Yield (bu/acre) 42.0 38.0 49.0 49.0 58.0 52.0 53.0 59.0 45.0
Market Price ($/bu) $1.77 $1.77 $2.01 $2.31 $2.31 $1.90 $2.30 $2.30
MARKET INCOME 74.34 67.26 98.49 113.19 133.98 98.80 121.90 135.70
DIRECT COSTS
Seed 5.00 5.00 6.60 8.80 8.80 6.60 8.80 8.80 7.31
Herbicides 6.46 6.46 8.71 8.71 9.90 8.71 8.71 9.90 8.60
Fungicides 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25
Insecticides - - - - - - - - 0.00
Fertilizer 14.02 8.27 12.28 13.56 13.39 14.35 14.06 16.42 13.05
Crop Insurance 3.10 3.60 4.20 3.20 3.20 4.00 4.20 4.00 3.75
Fuel & Lubrication 6.91 6.80 7.10 7.10 8.20 7.18 7.21 8.23 7.22
Repairs 9.72 9.67 9.81 9.81 10.48 9.84 9.86 10.49 9.88
Drying - - - - - - - - 0.00
Miscellaneous 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Operating Interest 2.37 2.10 2.55 2.67 2.81 2.65 2.75 3.00 2.60
Sum of Listed Direct Costs 49.83 44.15 53.50 56.10 59.03 55.58 57.84 63.09 54.67
INDIRECT (FIXED) COSTS
Misc Overhead 4.22 4.17 4.28 4.28 4.55 4.32 4.34 4.57 4.31
Machinery Depreciation 16.14 16.00 16.31 16.31 17.45 16.41 16.45 17.49 16.44
Machinery Investment 8.81 8.70 8.91 8.91 9.59 8.99 9.02 9.61 8.99
Land Taxes 2.45 2.36 3.12 4.29 7.02 3.97 5.96 7.45 4.09
Land Investment 21.67 19.00 26.52 27.64 4491 26.25 34.91 50.98 28.75
Sum of Listed Indirect Costs 53.29 50.23 59.14 61.43 83.52 59.94 70.68 90.10 62.58
SUM OF ALL LISTED COSTS 103.12 94.38 112.64 117.53 142.55 115.52 128.52 153.19 117.24
RETURN TO LABOR & MGT (28.78)| (27.12) (14.15) (4.34) (8.57) (16.72) (6.62) (17.49) (117.24)
LISTED COSTS PER BUDGET UNIT (bu)
Direct Costs 1.19 1.16 1.09 1.14 1.02 1.07 1.09 1.07 1.216
Indirect Costs 1.27 1.32 1.21 1.25 1.44 1.15 1.33 1.53 1.392
Total Costs 2.46 2.48 2.30 2.40 2.46 2.22 2.42 2.60 2.607
SOURCE: NDSU Extension Service, Fargo, ND
Acres Planted (000) 82.5 213.7 681.3 576.8 192.9 457.8 105.8 85.9 2,396.7
Acres Harvested (000) 68.5 179.2 656.3 541.1 178.7 436.1 104.1 83.1 2,247.1
Production (000 bu) 2,324.0] 6,381.0 29,274.5] 24,438.0 8,667.0] 20,502.5 5,260.5 4,204.5] 101,052.0
Yield per Acre (bu) 33.9 35.6 44.6 45.2 48.5 47.0 50.6 50.6




able A-2. MONTANA: Production Costs, 1995 Crop Year (1)
BARLEY
BARLEY BARLEY BARLEY BARLEY BARLEY BARLEY  After Fallow | BARLEY
After Fallow| Recrop After Fallow Recrop After Fallow | Recrop MLRA 58A Recrop Weighted
MLRA 52 MLRA 52 MLRA 53A | MLRA 53A MLRA 54 MLRA 54  Southeaster | MLRA 58A by ND % |"Adjusted"
Northern Northern | Northeastern|Northeastern | East Central | East Central n Southeastern Acres 951097 | to 1997
Market Yield (bu/acre) 61.0 59.2 34.9 29.9 26.1 23.6 42.9 39.3 46.3 (3) 53.0
Market Price ($/bu) (2) $2.96 $2.96 $2.73 $2.73 $2.58 $2.58 $2.61 $2.61
GROSS RETURNS/ACRE 180.56 175.23 95.27 81.62 67.33 60.88 111.96 102.57
DIRECT COSTS
Seed, Cleaning, Treatment 3.73 3.78 3.96 4.31 4.15 4.25 3.56 3.80 3.87 32.8% 5.14
Pesticides 3.80 5.90 1.25 1.70 2.84 2.55 1.87 4.79 3.82 25.0% 4.77
Fertilizer 7.34] 12.92 2.25 8.24 4.57 5.28 7.64 11.56 9.08 5.4% 9.57
Crop Insurance 5.71 6.94 2.48 2.20 0.51 1.36 2.84 4.85 4,58 5.1% 4.81
Machinery Operating Costs
Preplant till & seeding 6.22 6.38 6.57 6.04 4.85 4.58 5.35 7.13 6.21 11.1% 6.90
Fertilizer application 3.53 2.70 - 3.18 6.36 4.48 2.64 1.36 2.73 11.1% 3.03
Pesticide Application 1.16 2.12 1.77 1.19 0.65 0.50 2.73 2.12 1.67 11.1% 1.86
Harvesting, including tracking 9.25 9.25 7.37 7.13 5.84 6.14 7.28 7.84 8.17 11.1% 9.07
Interest on Operating Costs 0.92 1.13 0.58 0.78 0.67 0.66 0.76 0.98 0.91 17.1% 1.06
Sum of Listed Direct Costs 41.66 51.12 26.23 34.77 30.44 29.80 34.67 44.43 41.04 46.23
Fallow Operating Costs, including Interest 10.87 - 7.67 - 7.83 - 10.57 - 3.85 11.1% 4.28
OPERATING COSTS Including Fallow 52.53 51.12 33.90 34.77 38.27 29.80 45.24 44.43 44.89 50.50
NET RETURNS/ACRE above Op Costs 128.03 124.11 61.37 46.85 29.06 31.08 66.72 58.14 (44.89) (50.50)
Ownership Costs 84.18 43.08 67.57 33.71 67.87 33.95 71.90 36.52 53.36 0.3% 53.52
TOTAL (All Operating & Ownership Costs) 136.71 94.20 101.47 68.48 106.14 63.75 117.14 80.95 98.25 104.03
NET RETURNS / ACRE 43.85 81.03 (6.20) 13.14 (38.81) (2.87) (5.18) 21.62 (98.25) (104.03)
LISTED COSTS PER BUDGET UNIT (bu)
0.86 0.86 0.97 1.16 1.47 1.26 1.05 1.13 0.969 0.953
Indirect Costs 1.38 0.73 1.94 1.13 2.60 1.44 1.68 0.93 1.151 1.010
Total Costs 2.24 1.59 2.91 2.29 4.07 2.70 2.73 2.06 2.120 1.963
SOURCE: Dept of Agricultural Economics, Montana State University, Bozeman, MT
(1) Averages obtained from farm operators who participated in Montana Agricultural Statistics Service cropping practices survey
(2) 1995 Post Harvest Price
(3) 1997 State Average Yield
Acres in Survey 12,417 13.452 3.357 6,714 1.053 4219 4,419 10,417 56,048
By Production (Acres x Ave Yield) 757,437 796,358 117,149 200,735 27.478 99,547 189,553 409,388 | 2,597,646
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Table A-3. MINNESOTA: Crog Entererise Analxsis - 1997 ‘12

STATE AVERAGES
gC\VELEY on BARLEY on BARLEY on BARLEY on BARLEY on Weighted by
eq Land Ownz_ed Land Owneq Land Owneq Land Owneq Land Actes
Region 1 Region 1A Region 2 Region 3 Region 6 Cash Share
Northwest RR Vallex NE/East Cent West Central Southeast Owned Land Rented Land Rented Land Reported
Barley
Yield per Acre (bu) 493 499 415 541 62.0 49.1 478 564 487
Price per Bu $1.83] $1.91 $1.86 $1.75 $2.09 $1.86 $1.88 $1.84
90.47, 95.40 77.01 94.70 129.41 91.33 89.65 104.09
Other Product 447 0.12 0.21
Miscellaneous Income 11.80 14.58 22.99 24.60 14.72 15.48 17.44 9.74
GROSS RETURNS 102.27| 109.98 100.00 119.30 148.60 106.93 107.30 113.83
DIRECT EXPENSES
Seed 8.32 8.14 9.77 10.85 16.59 8.87 8.44 9.61 8.64
Fertilizer 22.76) 26.63 17.13 9.76 4.58 22.91 24.54 26.86 24.13
Crop Chemicals 12.29) 16.45 5.38 0.14 12.70 14.37 14.86 13.85
Crop Insurance 6.02 7.07 2.33 0.57 0.20 5.98 6.73 6.33 6.47
Drying Fuel 0.25 0.22 0.03 0.18 0.28 0.04 0.24
Fuel & Oil 7.84 6.24 794 6.82 7.69 7.38 6.81 752 7.03
Repairs 8.31] 12.13 11.78 5.13 3.29 8.71 8.53 9.35 8.63
Repair, Machinery 3.93 4.00 10.53 10.89 3.92 2.22 1.56 2.74
Repair, Buildings 0.66) 0.85 0.40 0.56 0.46 0.12 0.17 0.23
Custom Hire 1.94] 107 4.22 6.11 4.00 203 208 214 207
Hired Labor 0.27 0.54 0.25 0.31 0.27
Marketing 0.58 0.01 0.14 0.09
Operating Interest 261 6.20 1.90 0.44 3.62 3.62 3.79 322 371
Miscellaneous 0.58| 0.28 0.21 1.17 0.97 0.45 0.54 0.48
Total Direct Costs 75.51] 84.70 66.08 51.92 52.97 7747 78.90 81.66 7858
RETURN OVER DIRECT EXPENSES 26.76] 25.28 33.92 67.38 95.63 29.46 28.40 32.17 (78.58)
OVERHEAD EXPENSES
Custom Hire 1.44] 157 0.61 141 0.89 0.57 1.04
Hired Labor 3.17 4.56 4.35 3.13 3.96 3.66 3.10 3.95 333
Repairs 1.67 0.03 0.00 0.44 0.03
Machinery & Bldg Leases 1.51] 2.05 241 2.26 0.90 151 231 0.85 1.98
Land Rent 40.68 29.28 26.91
Real Estate & Property Taxes 5.15 13.58 5.43 5.50 10.18 8.02 0.01 0.04 2.61
Farm Insurance 2.10 3.16 2.37 1.58 2.05 243 2.04 1.90 2.16
Utilities 1698 181 151 148 2.45 176 144 135 1.54
Dues & Prof Fees 0.93 104 0.78 0.14 0.21 0.83 0.67 0.64 0.72
Interest 15.80) 32.33 17.12 25.35 27.09 20.24 3.39 3.95 8.88
Machinery & Bldg. Depre. 10.94] 8.13 10.68 18.46 13.00 10.66 7.25 9.75 8.48
Miscellaneous 1.94] 227 140 1.03 2.79 202 153 1.66 1.70
Total Overhead Expenses 44.67) 70.50 46.66 58.93 64.30 52.57 63.31 54.38 59.37 ]
TOTAL LISTED EXPENSES % &ZO &2.74 &85 &27 &04 14% &04 %
NET RETURN per ACRE (17.91), (45.22) (12.74) 8.45 3133 (23.11) (34.91) (22.21) (137.95)
LISTED COSTS PER BUDGET UNIT (bu)
Direct Costs 1.53] 1.70 1.59 0.96 0.85 158 1.65 1.45 1.615
Indirect Costs 0.91 141 113 1.09 1.04 1.07 132 0.96 1.220
Jotal Costs 2441 311 2.72 2.05 1.89 2.65 2.98 241 2.835

SOURCE: http://iwww.mgmt.org/fom/reports

(1) Averages of reporting participants in the Farm Business Management Education Program through the Minnesota State Colleges and Universities

Number of Farms 160 176 19

Average Acres 67.5 1182 89.7

Total Acres 10,800 20,803 1,704 33,307
Produc&on 530‘280 994,185 96,114 1,620,579




FEED

FEED FEED FEED FEED BARLEY MALTING MALTING
BARLEY BARLEY BARLEY BARLEY (Dryland) BARLEY BARLEY Weighted by
District 1 District 2 District 3 District 4 District 4 District 3 District 4 Acres
Northern Southwest South Central Southeast Southeast South Central Southeast Harvested
Barley - Yield per Acre (bu) 62.5 1354 135.4 131.2 50.0 129.2 120.8 87.2
Price per Bu $_2.45 $_2A45 §2.40 £2.30 $_2.30 $3.07 $3.07
153.00 331.50 325.00 302.40 115.20 396.80 371.20
Straw - Yield per Acre (Tons) - 0.60 - - - - -
Price per Ton - 30.00 - - - - -
0.00 18.00 0.00 0.00 0.00 0.00 0.00
GROSS RETURNS 153.00 349.50 325.00 302.40 115.20 396.80 371.20
OPERATING COSTS
Seed 12.80 14.40 14.00 14.00 8.40 16.00 15.20 1399 |
Fertilizer 27.30 51.45 41.40 42.20 18.60 29.10 21.10 30.39
Pesticides 24.16 3.35 25.37 21.05 2.00 25.37 21.05 19.69
Custom
Spray 1.50 9.25 9.25 4.82
Fertilize 6.35 5.20 5.35 5.35 5.20 5.35 4.88
Swath 11.00 3.28
Combine 26.50 21.25 23.00 15.00 21.25 23.00 19.83
Haul 22.75 16.25 15.75 6.00 15.50 14.50 13.27
Bale/Stack 8.94 0.37
Crop Insurance 2.70 6.75 12.00 10.75 3.10 14.00 12.70 10.28
Irrigation
Water Assessment 26.60 24.60 8.95 24.60 8.95 12.00
Irrigation Repairs 2.77 12.32 8.40 12.32 8.40 7.55
Irrigation Power 14.30 9.75 14.30 9.75 8.63
Labor (irrigation) 21.18 7.93 8.09 7.93 8.09 7.03
Labor
Machine 24.92 34.94 21.60 24.56 20.13 21.60 24.56 23.79
Non-machine 1.37 2.09 2.09 2.09 2.09 2.09 1.81
Fuel/Lube 1555 13.40 8.29 11.94 7.00 8.29 12.82 1112
Machinery Repair 8.24 9.26 6.51 6.32 441 6.51 6.57 6.53
Interest on Operating Capital @10.25% 538 10.62 752 8.07 550 6.71 7.46 722
Total Operating Costs/acre 123.92 261.35 240.63 229.52 95.49 230.77 221.84 206.48
CASH OWNERSHIP COSTS
General Overhead 4.15 9.55 8.98 8.43 3.15 8.83 8.33 7.63
Land Rent 29.55 100.00 100.00 90.00 22.00 100.00 90.00 80.51
Management Fee 7.65 17.48 16.25 15.12 576 19.84 18.56 1545
Property Taxes (Machinery) 3.73 2.20 131 2.02 2.01 131 2.09 2.01
Property Insurance 133 0.79 0.47 0.72 0.72 0.47 0.75 0.72
Total Cash Ownership Costs/acre 46.41 130.02 127.01 116.29 33.64 130.45 119.73 106.33
NON-CASH OWNERSHIP COSTS
Depreciation & Interest (Equipment) 65.49 36.86 22.06 3352 35.02 22.06 34.69 34.02
TOTAL COSTS/ACRE @ 4&23 3&).70 379@ 164_15 3%3 37%3 346&
RETURNS to RISK (82.82) (78.73) (64.70) (76.93) (48.95) 1352 (5.06) (346.83)
LISTED COSTS PER BUDGET UNIT (bu)
Operating Costs 1.98 1.93 1.78 1.75 191 1.79 1.84 2.369
Indirect Costs 179 123 110 114 137 118 128 1.610
Total Costs 3.77 3.16 2.88 2.89 3.28 2.97 3.11 3.980
SOURCE: University of Idaho Cooperative Extension Service, Moscow, ID
Acres Harvested (000) 51.7 24.6 61.2 122.5 62.1 90.8 175.5 588.4
Production (000 bu) 3,206.0 2,383.0 6,641.0 10,862.0 2,766.0 9,855.0 15,567.0 51,280.0
Yield per Acre (bu) (calculated fr est) 62.0 96.9 108.5 88.7 445 108.5 88.7




Table A-5. SOUTH DAKOTA: Estimated Costs of Production, 1998

FEED FEED FEED
FEED FEED BARLEY BARLEY BARLEY FEED FEED FEED FEED Weighted by
BARLEY BARLEY BARLEY BARLEY BARLEY BARLEY Acres
Northeast East Central Southeast North Central Central South Central Northwest West Central Southwest Harvested
Barley
Yield per Acre (bu) 63.7 56.6 53.2 56.0 46.0 50.0 42.6 48.0 50.6 38.0
Price per Bu $1.90 $1.90 $1.90 $1.90 $1.90 $1.90 $1.90 $1.90 $1.90
121.03 107.54 101.08 106.40 87.40 95.00 80.94 91.20 96.14
Straw
Yield - - - - - - - - -
Price per Ton - - - - - - - - -
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
GROSS RETURNS 121.03 107.54 101.08 106.40 87.40 95.00 80.94 91.20 96.14
OPERATING COSTS
Seed 9.97 9.97 9.97 9.97 9.97 9.97 9.97 9.97 9.97 9.97
Fertilizer 17.26 15.43 15.47 15.25 13.79 14.06 12.64 14.38 16.78 15.02
Pesticides 2.20 1.72 1.72 2.20 1.72 1.72 1.72 1.72 1.72 2.01
Custom
Spray 3.40 3.40 3.40 0.46
Combine 13.60 13.60 13.60 13.60 13.60 13.60 13.60 13.60 13.60 13.60
Haul 5.73 5.09 4.79 6.75 4.14 4.50 3.83 4.32 4.55 5.52
Crop Insurance 4.50 4.50 4.50 4.50 4.50 5.90 5.90 5.90 5.90 4.92
Labor 4.12 8.12 9.18 5.66 5.15 5.39 5.63 4.88 4.88 5.40
Fuel 2.07 2.75 3.05 2.49 2.42 2.31 2.39 2.23 2.23 2.38
Machinery-Operating Cost 5.10 7.25 8.10 5.76 5.55 5.76 7.06 5.56 5.56 5.94
Capital Costs 3.56 3.69 3.82 3.54 3.47 3.55 3.48 3.65 3.81 3.55
Total Operating Costs/acre 68.11 72.12 74.20 69.72 67.71 67.66 66.22 69.61 72.40 68.76
CASH OWNERSHIP COSTS
Land Charges 53.50 69.90 77.70 41.20 38.60 34.80 18.80 21.70 21.70 38.43
Management Fee 6.05 5.38 5.05 5.32 4.37 4.75 4.05 4.56 4.81 5.07
Total Cash Ownership Costs/acre 59.55 75.28 82.75 46.52 42.97 39.55 22.85 26.26 26.51 43.50
NON-CASH OWNERSHIP COSTS
Machinery-Ownership Cost 11.74 16.38 17.17 16.10 15.68 12.71 11.65 12.29 12.29 14.08
TOTAL COSTS/ACRE 139.40 163.78 174.12 132.34 126.36 119.92 100.72 108.16 111.20 126.33
NET PROFIT or LOSS (18.37) (56.24) (73.04) (25.94) (38.96) (24.92) (19.78) (16.96) (15.06) (126.33)
LISTED COSTS PER BUDGET UNIT (bu)
Operating Costs 1.07 1.27 1.39 1.25 1.47 1.35 1.55 1.45 1.43 1.809
Indirect Costs 1.12 1.62 1.88 1.12 1.28 1.05 0.81 0.80 0.77 1.515
Total Costs 2.19 2.89 3.27 2.36 2.75 2.40 2.36 2.25 2.20 3.324
SOURCE: Cooperative Extension Service, South Dakota State University, Brookings, SD
997: Acres Harvested (000) 23.0 2.9 2.0 54.5 9.0 4.0 26.0 3.6 5.0 130.0
Production (000 bu) 1,005.6 116.0 87.0 2,316.0 300.8 141.4 758.4 64.8 150.0 4,940.0
Yield per Acre (bu) 43.7 40.0 43.5 42.5 33.4 35.4 29.2 18.0 30.0

30




Table A-6. ALBE-RTA: Crops Enterprise Analysis, 1997

Region 3 X Region 5
Region 1 - Southern Region 2 - Central N Eastern Region 4 Peace River !
N. Western Weighted by
Feed Barley Malt Barley Feed Malt Feed Feed Malt Acres
Irrigated Dryland Irrigated Dryland Barley Barley Barley Feed Barley I Barley Barley Cropped
Estimated Yield (bu/acre) 98.3 50.8 79.1] 53.1 64.8 75.8 44.8 64.0 34.9 63.0
Expected Mkt Price ($/bu) C$2.91 C$2.99 C$3.49 C$295 | C$2.64 C$3.40 C$232 C$2.31 C$2.06
A 1 Crop Sales 286.26 151.87 276.12 156.45 170.95 257.59 103.91 147.73 72,02 0.00
2 Crop Insurance Receipts 0.00 0.00 4.34 0.00 557 7.62 0.00 4.88 2.78
3 Miscellaneous Receipts 0.39 16.07 2.63 0.19 4.06 7.18 7.57 17.15 3.51
4 Government Program 0.71) 0.02 121 0.52 0.57 0.16 13.75 14.82 1.03
5 Add Revenue (Straw / After Grazing) 15.91 13.61 12.75 0.00 6.17 1313 10.87 15.71 7.51
GROSS RETURN 303.27 181.57 297.05] 157.16 187.32 285.68 136.10 200.29 86.85 0.00
(B) § VARIABLE COSTS/ACRE
1 Seed 10.83 6.94 12.74 6.86 11.47 14.13 6.32 7.99 6.99 9.47
2 FMr 44.28 26.50 18.33] 17.99 26.40 35.27 17.69 30.18 23.13 27.38
3 Chemicals 15.20 10.14 22.36) 11.23 15.83 2557 10.83 15.29 1112 14.70
4 Hail/Crop Insurance & Prog Premiums 7.73 4.62 6.83 344 6.83 7.82 2.14 3.03 1.75 511
5 Trucking & Marketing 3.53 0.00 21.14 1.26 251 0.10 0.63 0.15 0.86 191
6 Fuel 10.20 8.09 1171 10.78 12.85 9.77 12.61 9.86 13.18 11.37
7 Irrigation Fuel & Electricity 9.73 0.00 8.79 0.00 0.00 0.00 0.00 0.00 0.00 125
8 Repairs - Machine 19.47 18.61 26.56) 11.45 14.87 9.13 17.31 17.52 18.35 16.07
9 Repairs - Buildings 4.54] 8.71 2.35 1.02 0.72 0.94 0.57 5.99 3.26 2.74
10 Utilities & Miscellaneous 10.01 1153 14.34 6.80 14.66 9.12 7.38 7.94 14.66 11.13
11 Custom Work & Specialized Labor 15.71 8.97 2.00 0.00 5.04 5.51 6.89 2.85 0.93 5.49
12 Operating Interest Paid 2.52] 1.69 1.73] 3.68 1.47 0.15 121 0.73 240 1.69
13 Paid Labour & Benefits 13.03 7.34 1.95 3.26 9.88 8.64 1.39 4.87 2.27 7.04
Total Variable Costs 166.78| 113.14 150.83| 71.77 122.53 126.15 84.97 106.40 98.90 0.00 C$115.35
(C) b1 Cash/Share Rent & Land Lease 27.22 15.52 37.50 8.79 25.12 17.93 8.52 6.50 2.43 16.85
2 Taxes, Water Rates, Lic. & Insurance 14.69 5.83 15.84 3.97 351 434 342 747 457 591
3 Equipment & Building Depreciation 47.24] 40.66 48.11 13.17 24.67 36.60 26.52 32.01 3451 30.32
Equipment & Building Lease Payments 0.00] 0.00 0.00] 0.00 0.00 0.00 1.14 0.00 0.00 0.11
4 Paid Capital Interest 19.68 11.99 14.79 10.64 9.58 0.33 7.61 10.87 10.60 10.61
Total Capital Costs 108.83| 74.00 116.24 36.57 62.88 59.20 47.21 56.85 52.11 0.00 C$63.80]
(D) j§ CASH COSTS (B+C-B14-C3) 228.37, 146.48 218.96/ 101.17 160.74 148.75 105.66 131.24 17.60 0.00 148.84
(E) § TOTAL PRODUCTION COSTS (B+C) 275.61] 187.14 267.07| 114.34 185.41 185.35 132.18 163.25 151.01 0.00 179.16
GROSS MARGIN (A-D) 74.90 35.09 78.09 55.99 26.58 136.93 30.44 69.05 69.25 0.00
Return to Unpaid Labor (A-E+B14) 27.66) (5.57) 29.98 44.82 191 100.33 3.92 37.04 34.74 0.00
Return to Investment (A-E+C4) 47.34 6.42 44.77 53.46 11.49 100.66 1153 47.91 (53.56) 0.00
Return to Equity (A-E) 27.66) (5.57) 29.98 42.82 1.91 100.33 3.92 37.04 (64.16) 0.00
INVESTMENT
Land 819.13) 23593 990.91] 438.71 373.34 529.92 215.19 510.83 385.80 447.68
Buildings 74.21) 120.08 173.45 22.48 63.78 69.28 87.05 121.26 120.96 82.22
Machinery 29218 395.07 22259 126.92 232.72 361.19 237.69 285.26 316.11 262.03
Irrigation Machinery 188.33 0.00 164.08 0.00 0.00 0.00 0.00 0.00 0.00 24.16
TOTAL 1.373.85 751.08 1551.03 588.11 669.84 960.39 539.93 917.35 822.87 0.00 816.10
LISTED COSTS PER BUDGET UNIT (bu)
Variable Costs 1.70| 2.23 1.91] 1.46 1.89 1.66 1.90 1.66 2.84 1.831
Indirect Costs 1.11 1.46 1.47 0.69 0.97 0.78 1.05 0.89 1.49 1.013
Total Expenses 2.80 3.68 3.38 2.15 2.86 2.45 2.95 2.55 4.33 0.00 C$2.844
SOURCE: Alberta Agriculture, Food and Rural Development
Enterprises 12 6 4] 5 25 4 13 14 5 88
Acres Cropped 98.0 127.3 55.0 217.0 137.2 158.8 76.1 110.8 162.0
Total Acres 1,176.0 764.0 220.0 1,085.0 3,429.0 635.0 989.0 15511 810.0 10,659.1
Production (Acres x Yield) (000 bu) 1156 388 174 576 2220 481 443 99.3 283 6714




Table A-7. MANITOBA: Crop Production Costs (Guidelines for Estimating)

| BARLEY
i 1998 1997 (1) 1996 1995 1994 1992 (1) 1987 (1)
Breakeven Yield (bu/acre) 64.4 57.3 64.7 82.7 83.0 68.6 52.4
Estimated Mkt Price ($/bu) C$2.50 C$2.31 C$2.50 C$1.85 C$1.80 C$1.85 C$1.55
ESTIMATED GROSS REVENUE/acre 161.00 132.36 161.75 152.92 149.40 126.91 81.22
OPERATING COSTS
Seed & Treatment 9.19 8.31 10.50 6.38 5.63 5.25 4.90
Fertilizer 27.11 30.90 29.87 26.78 22.95 19.53 22.25
Chemicals 22.00 20.00 16.50 17.50 15.00 15.00 16.50
Fuel 11.00 11.00 10.00 10.00 10.00 10.00 10.00
Machinery Operating Costs 10.00 10.00 10.00 10.00 10.00 9.50 6.50
Crop Insurance & Hail 5.70 5.80 5.15 5.10 4.96 6.05 5.80
Other Costs 7.50 7.50 7.50 7.50 7.50 7.50 5.50
| Interest on Operating 3.55 3.47 4.25 3.97 3.24 3.89 4.30
Total Variable Expense C$96.05 C$96.98 C$93.77 C$87.23 C$79.28 C$76.72 C$75.75
OTHER EXPENSES/ACRE
Storage Cost 2.14 2.14 2.32 2.49 2.85 2.83 2.85
Land Taxes 5.50 5.50 5.00 5.00 5.00 5.00 -
Machinery Depreciation 17.50 17.50 16.00 15.00 13.50 12.00 12.00
Machinery Investment 7.00 7.00 9.60 9.00 10.80 9.60 9.60
Land Investment 17.80 16.00 21.60 20.70 26.00 26.00 29.00
Total Other Expenses C$49.94 C$48.14 C$54.52 C$52.19 C$58.15 C$55.43 C$53.45
TOTAL EXPENSES C$145.99] C$145.12] C$148.29] C$139.42] C$137.43] C3$132.15 C$129.20
RETURN OVER VARIABLE EXPENSES 64.95 35.38 67.98 65.69 70.12 50.19 5.47
RETURN OVER TOTAL EXPENSES 15.01 (12.76) 13.46 13.50 11.97 (5.24) (47.98)
Break-even Price ($/bu)
To Cover Variable Expenses 1.49 1.69 1.45 1.06 0.96 1.12 1.45
To Cover Total Expenses 2.27 2.53 2.29 1.69 1.66 1.93 2.47
LISTED COSTS PER BUDGET UNIT (bu)
Variable Costs 1.49 1.69 1.45 1.06 0.96 1.12 1.45
Indirect Costs 0.78 0.84 0.84 0.63 0.70 0.81 1.02
Total Expenses C$2.27 C$2.53 C$2.29 C$1.69 C$1.66 C$1.93 C$2.47

SOURCE: Manitoba Agriculture

(1) Provincial Average Yield and Price



Table A-8. SASKATCHEWAN: Crop Plannin

Guide, 1997

FEED BARLEY
Brown Soil Zone

FEED BARLEY
Dark Brown Soil Zone

FEED BARLEY
Black Soil Zone

Summer Fallow Conventional Direct Fallow Conventional Direct Summer Fallow Conventional Direct Weighted by
Tillage Seeded Seeded Seeded Summer Seeded Seeded Seeded Tillage Fallow Seeded Seeded Seeded Est Acres
Fallow (1) Stubble Crop Stubble Cro Tillage Fallow (1) Stubbl_e Crop Stubble Cro (1) Stubbl_e Crop Stubbl_e Crop Harvested
"Calculated” Actual Yield (bu/acre) 48.6) 413 41.8 55.4 41.1 41.1 56.2 48.6) 48.6 46.8
Est on Farm Mkt Price ($/bu) C$1.80 C$1.80 C$1.80 C$1.80 C$1.80 C$1.80 C$1.80 C$1.80 C$1.80
ESTIMATED GROSS REVENUE/acre O—OO 87.4& 75.& 75.15 0—00 99.72- 7% 73.98 % % 87.4& 87.48
VARIABLE EXPENSES/ACRE
Seed 5.18 5.18 5.18 5.69 5.69 5.69 5.69 5.69 5.69 5.59
Fertilizer - Nitrogen 6.20) 13.95 13.95 7.75] 15.50) 15.50 9.30) 18.60) 18.60 16.25
-Phosphorus 5.60 5.60) 5.60 7.00 7.00 7.00 8.40 8.40 8.40 7.59
- Sulfur & Others 0.00] 0.00 0.00 0.00 0.00 0.00 0.00| 0.00] 0.00 0.008
Chemical - Herbicides 2.86 8.18 8.49 13.15 2.86 1141 1141 16.38 2.86) 11.41] 11.41] 16.38 13.32
- Insecticides/Fungicides 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00I
- Others 0.00 1.66| 1.66) 1.66 0.00 182 182 1.82 0.00 1.82 1.82 1.82 1479I
Machinery Operating - Fuel 3.70 6.29 7.40) 5.18 3.70 6.29 7.40 5.18 3.70 6.29 7.40 5.18 6.66)
- Repair 1.75] 5.00) 5.00) 4.00 2.50] 6.25] 6.25] 5.25 3.00) 7.00| 7.00| 7.00 6.57.
Custom Work & Hired Labor 1.50 3.00 3.00 3.00 1.50 3.00 3.00 3.00 1.50 3.00 3.00 3.00 3.15]
Crop Insurance Premium 7.42] 4.86) 4.86 7.08] 4.84 484 5.34] 4.93 493 5.02]
Utilities & Miscellaneous 1.95 1.95] 1.95 1.95 2.85 2.85 2.85 2.85 2.90 2.90 2.90 2.90 2.97
Interest on Variable Expenses 1.06 151 1713 1.76 121 1.77 1.97 2.03 1.26 183 2.13] 222 215
Total Variable Expense 12.82 64.81] 58.77] 60.29 14.62 75.53 67.73 69.54 15.22] 78.20) 73.28] 76.12 C$71.05
OTHER EXPENSES/ACRE
Building Repair 0.95 0.95 0.95 0.95 1.15 1.15 1.15 1.15 1.69 1.65] 1.65] 1.65 1.57
Property Taxes 3.50 3.50 3.50 3.50 4.00 4.00 4.00 4.00 4.50 4.50) 4.50) 4.50 4.64]
Insurance & Licenses 1.05 1.05 1.05 1.05 150 150 150 150 1.90 1.90 1.90 1.90 1.838
Machinery Depreciation 3.50 10.00) 10.00 8.00 5.00] 12.50) 12.50) 10.50 6.00§ 14.00) 14.00) 14.00 13.13.
Building Depreciation 0.95 0.95 0.95 0.95 1.15 1.15 1.15 115 1.65 1.65] 1.65] 1.65 1.57'
Machinery Investment 2.10 6.00 6.004 4.80 3.00] 7.50] 7.50] 6.30 3.60) 8.40 8.40 7.20 754'
Building Investment 1.14 1.14] 1.14] 1.14 1.38 1.38 1.38 1.38 1.9 1.98] 1.98] 1.98 1.88
Land Investment 20.00 20.00] 20.00 20.00 23.00 23.00 23.00 23.00 28.00 28.00] 28.00] 28.00 28.09
Total Other Expenses 4U.ISp Oz Lg o2 1] 43895 3 [ CS00.25)
[TOTAL EXPENSES ©04.5U 20.26 0 .00 PL3L.29
RETURN OVER VARIABLE EXPENSES (12.82) 22.67| 16.38 (14.62) 24.19 6.25 (15.22) 22.96) 14.20| 11.36 (71.05)]
RETURN OVER TOTAL EXPENSES (46.01) (54.11) (27.21) (54.80) (27.99) (45.93) (64.50)f (39.12) (47.88) (49.52) (131.29)
Break-even Price ($/bu)*
To Cover Variable Expenses 1.33) 1418 1.36 1.65 1394 1.51 1.57 1.52
To Cover Total Expenses 291 245 2.31] 2.92] 250 2.79 282 281
* Break-even prices for summerfallow crops
include the previous years tillage fallow
lexpenses.
LISTED COSTS PER BUDGET UNIT (bu)
Variable Costs 0.27] 1.39] 1.51] 1.57 1.519
Other Expenses 0.89 1.10] 1.28] 1.25 1.288|
Total Expenses 0.9 S s 4 s 0 S ":; Co2.0U0
SOURCE: Saskatchewan Agriculture and Food
(1)Total Variable & Total Other Expense
Lines Include Fallow Costs
Seeding Practice (estimated percent) 10% 45%4 45% 10% 45%) 45% 10% 45%) 45%
Total Calculated Acres in Soil Zone (000) 867.0) 867.0 867.0 760.0] 760.0] 760.0 2,723.0 2,723.0 2,723.0
Acres (estimated) (000) 86.7 390. 390.2 76.0 342.0 342.0 272.3] 1211.7 12254 4.336.4]
Production (Acres x Yield) (000 bu) 4,213.6] 16,288.3 16,288.8 4,210.4] 14,056.2 14,056.2 15,303.3] 58,890.3 59,552.0 202,859.5
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APPENDIX B

SIMULATION WITH STRONGER CANADIAN DOLLAR

Table B1. Distribution of Production Costs by Region ($/bu)t

Assuming 10% Stronger CanadianDollar .............. ...

Table B2. Deviations from Weighted Average Cost (c/bu)t

Assuming 10% Stronger CanadianDollar . ...

Table B3. Share of Production Produced at Lower Costt

Assuming 10% Stronger CanadianDollar .............. ... i

Table B4. Cross-Border Production Cost Differentias (c/bu)

Assuming 10% Stronger CanadianDollar* .. .. ... ...

Table B5. Cross-Border Production Cost Differentids (¢/bu)

Assuming 10% Stronger CanadianDollar* .. ... ... . .

Table B6. Cost Comparison: U.S. Relative to Canadian Origins

Assuming 10% Stronger CanadianDollar . ... i
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Table B1. Digribution of Production Costs by Region (¥bu)t
Assuming 10% Stronger Canadian Dollar

ND* | MT* ] ID* |[MN* | sSD* | AB | SK | MB

Mean 229 226 433 236 289 236 213 19
SDevigion| 041 042 026 037 037 019 037 025
Skewness | 1.33 136 037 108 082 038 115 0.75
Kutoss | 739 724 325 553 433 316 590 4.29
Cumulative Probability Distributions
Probability ($/bu)

5% 175 172 392 18 237 207 163 158
10% 184 180 400 194 246 213 171 164
15% 190 187 406 200 252 217 177 169
20% 196 192 410 205 258 220 182 173
25% 200 197 414 210 263 223 187 176
30% 205 201 418 214 267 225 191 180
35% 209 206 421 218 271 228 196 1.83
40% 214 210 425 222 276 230 200 186
45% 218 215 428 226 280 232 203 188
50% 222 219 431 230 284 234 207 192
55% 227 224 434 235 289 237 211 195
60% 232 229 438 239 293 239 216 198
65% 237 234 441 244 298 241 221 201
70% 243 241 445 250 304 245 226 204
75% 250 247 449 256 310 248 232 208
80% 258 256 454 263 317 252 239 212
85% 267 266 460 272 325 256 248 218
90% 281 280 467 284 337 261 261 226
95% 303 303 478 304 355 269 280 24

TProduction costs include both direct and indirect costs.

* Didributions for U.S. regions are identical to base case (Table 5).
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Table B2. Deviationsfrom Weighted Average Cost (c/bu)t
Assuming 10% Stronger Canadian Dollar

ND [ MT] ID |MN] SD] AB ] sK | MB
Mean -58 -85 1979 11 540 13 -22.0 -40.7
S.Devigion| 321 372 263 330 337 201 203 17.1
Skewness | 1.3 12 02 08 06 -01 17 05
Kutoss | 77 68 30 47 39 32 84 40
Cumulative Probability Distributions

Probability (c/bu)
5% -479 -584 1571 -458 50 -32.6 -46.2 -659
10% |-41.4 -49.1 164.8 -36.4 150 -24.2 -430 -60.7
15% [-35.9 -42.8 170.6 -30.2 21.6 -19.0 -40.4 -57.2
20% |-31.0 -38.3 1751 -260 264 -157 -37.9 -54.3
25% |-274 -334 1797 -21.7 307 -11.8 -36.0 -51.9
30% |-24.1 -29.4 1835 -180 346 -86 -33.9 -49.9
3% |-20.7 -252 1873 -142 385 -6.0 -32.1 -47.9
40% |-17.0 -21.4 190.7 -9.8 424 -33 -298 -46.1
45% |-135 -176 1936 -55 463 -0.8 -27.8 -44.0
50% |-10.7 -136 197.3 -20 504 15 -259 -422
55% -74  -91 2007 17 545 38 -239 -400
60% -34 -50 2045 55 588 63 -21.6 -38.0
65% 09 -04 2078 95 635 89 -189 -36.1
70% 56 47 2115 135 687 116 -162 -335
75% 10.2 106 2156 19.1 742 148 -13.0 -30.9
80% 16.4 168 2196 259 810 182 -87 -275
85% 247 253 2247 335 880 224 -37 -231
90% 344 380 231.0 431 976 266 34 -19.0
95% 526 575 2416 59.2 1133 341 162 -10.8

T Cogt per bushd in indicated region minus weighted average for 8 regions,
using production weights. Results may be compared to Table 6 (base case).
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Table B3. Share of Production Produced at L ower Costt
Assuming 10% Stronger Canadian Dollar

ND | MT] ID |[MN | SD | AB | sk [ MB

Mean 457 438 930 584 873 439 241 126
St.Devidtion | 26.9 32.1 06 274 123 183 215 197
Skewness | 0.0 00 -27v -04 -25 -10 0.9 16
Kurtoss 1.6 1.7 37.2 1.9 8.7 2.7 2.6 4.7

Cumulative Probability Distributions

Probability (share of lower-cost suppliers, %)
5% 9.1 00 921 96 582 7.7 0.0 0.0
10% 9.8 00 923 113 629 9.1 0.0 0.0

15% 104 00 925 251 862 163 74 00
20% 14.3 00 926 301 883 319 8.5 0.0
25% 16.6 91 927 365 914 342 9.0 0.0
30% 344 254 928 480 917 369 9.3 0.0
35% 36.2 301 929 505 919 405 9.6 0.0
40% 375 349 930 526 920 420 9.8 0.0
45% 395 368 930 546 921 483 10.2 0.0
50% 414 480 931 562 922 522 156 0.0
55% 430 514 932 590 923 537 169 0.0
60% 455 538 932 762 924 551 258 4.2
65% 593 557 933 781 925 564 290 7.6
70% 752 648 934 838 926 576 307 16.7
75% 76.7 728 934 885 927 585 345 265
80% 778 863 935 889 928 594 472 282
85% 789 871 936 892 929 602 537 333
90% 801 877 937 895 930 611 588 399
95% 8l.3 885 939 899 932 624 700 604

T Share of total production (in 8 states and provinces) that is produced at
lower cost-per-bushel. Results may be compared to Table 7 (base case).

38



Table B4. Cross-Border Production Cost Differentials (c/bu)
Assuming 10% Stronger Canadian Dollar *

ND-AB| ND-SK | ND-MB | MT-AB | MT-SK | MT-MB
Mean 7.1 16.2 34.8 9.8 13.5 322
S.Devition| 49.2 374 25.7 39.6 45.1 50.0
Skewness 0.9 0.1 1.5 1.2 0.3 0.7
Kurtosis 55 4.6 10.3 6.9 4.6 5.2
Cumulative Probability Distributions

Probability (c/bu)
5% -77.4 -41.5 1.0 -63.0 -57.4 -40.9
10% -64.1 -27.9 7.2 -53.4 -39.0 -26.6
15% -54.0 -18.0 11.3 -46.6 -29.2 -16.3
20% -47.0 -11.7 14.6 -41.5 -21.6 -7.5
25% -41.2 -6.3 18.0 -35.6 -14.7 0.0
30% -35.5 -1.7 20.6 -31.6 -7.9 6.4
35% -29.3 31 23.0 -28.0 -2.7 11.8
40% -23.1 7.3 26.0 -24.0 2.2 17.3
45% -17.3 11.5 28.4 -19.9 6.6 22.7
50% -12.4 15.6 314 -15.9 12.2 28.6
55% -7.6 20.1 34.4 -11.7 17.3 33.7
60% -1.7 24.1 37.1 -7.0 22.7 40.0
65% 5.3 28.6 39.9 -1.5 27.4 46.8
70% 13.2 33.2 435 4.3 323 53.3
75% 21.2 38.6 47.8 11.0 39.0 60.5
80% 30.3 44.2 52.0 18.0 46.9 68.5
85% 41.7 51.7 57.8 27.7 55.0 79.1
90% 55.8 60.1 66.4 40.0 66.8 93.4
95% 79.2 74.4 80.2 63.0 90.8 119.0

* Results may be compared to Table 8 (base case).
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TableB5. Cross-Border Production Cost Differentials (c/bu)
Assuming 10% Stronger Canadian Dollar *

MN-AB| MN-SK [ MN-MB | ID-AB | ID-SK
Mean -0.2 23.1 41.8 196.6 219.9
S.Devidtion | 46.8 41.8 25.1 29.4 415
Skewness 0.6 -0.2 0.9 0.1 -0.5
Kurtoss 4.2 4.3 5.0 31 3.9
Cumulative Probability Distributions

Probability (c/bu)
5% -69.4 -45.7 5.7 147.5 147.3
10% -55.0 -28.0 12.5 159.1 166.8
15% -46.4 -16.4 17.6 165.9 178.7
20% -38.8 -7.4 21.6 172.0 187.7
25% -32.8 -0.9 24.8 176.9 195.9
30% -27.1 4.3 27.9 181.0 201.3
35% -20.9 9.3 30.9 184.7 207.6
40% -14.9 13.9 336 188.6 212.7
45% -9.3 18.5 36.1 192.3 217.9
50% -35 239 39.1 196.1 223.1
55% 2.0 28.4 41.9 199.7 227.8
60% 8.1 33.2 45.0 203.9 232.7
65% 13.6 38.6 48.1 207.5 237.7
70% 19.2 43.0 51.5 211.4 242.5
75% 27.2 47.8 55.7 215.2 247.6
80% 36.0 54.8 59.7 220.4 254.0
85% 46.5 63.0 65.7 226.7 260.3
90% 58.5 74.3 73.0 234.9 268.7
95% 80.7 89.8 88.0 246.5 282.4

* Results may be compared to Table 9 (base case).
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Table B6. Cost Comparison: U.S. Relativeto Canadian Origins Assuming 10% Stronger

Canadian Dallar

Shipping Probahility (%) of Lower Cost
Origins Cost At U.S. Origin, Based on
Differential T
(c/bu) Production,
U.sS. Canadian Destination Production and Shipping, and
Shipping Costs Elevation Costs
Only t

DevilsLake, ND  Camrose, AB Tulare, CA 30 80 83
DevilsLake, ND  Camrose, AB Pacific ports -46 21 35
DevilsLake, ND  Camrose, AB Minneapolis a2 85 83
DevilsLake, ND  Saskatoon, SK Pacific ports -40 6 12
DevilsLake, ND  Saskatoon, SK Minneapolis 27 63 72
DevilsLake, ND  Saskatoon, SK Milwaukee 21 56 65
Great Falls, MT Camrose, AB Tulare, CA 39 0 92
Great Falls, MT Camrose, AB Pacific ports -29 A 55
Great Falls, MT Camrose, AB Minneapolis 14 7 82
Great Falls, MT Saskatoon, SK Pacific ports -23 19 32
Great Falls, MT Saskatoon, SK Minneapolis -1 37 45
Gresat Falls, MT Saskatoon, SK Milwaukee -8 30 38
Crookston, MN Saskatoon, SK Tulare, CA 37 64 72
Crookston, MN Saskatoon, SK Pacific ports -40 7 12
Crookston, MN Saskatoon, SK Minneapolis 41 63 76
Crookston, MN Winnipeg, MB Lake ports -8 0 1
Crookston, MN Winnipeg, MB Minneapolis 14 11 35
Crookston, MN Winnipeg, MB Milwaukee 7 6 11
Moscow, ID Saskatoon, SK Vancouver WA 57 0 0
Moscow, ID Saskatoon, SK Milwaukee -33 0 0

T Pogitive number indicates advantage in shipping from U.S. origin. Shipping cogt differentids
are identical to those in base case (Table 11).
T Assumes 8 c¢/bu higher country devation in Canadaand 9 c¢/bu higher termina eevation. Both
country and termina elevation gpply to offshore export shipments; only country eevation

applies to other shipments.
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