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Abstract

Thereisagrowing interest and a perceived demand for hard white (HW) wheat to satisfy the
needs of the growing Asian noodle market which is currently dominated by Audtrdia. The wheat
industry is reviewed with attention to U.S. and Austraian production and international markets for white
wheat. Quadlity issues and target markets/market development are discussed. Economic issues
associated with production of HW whest in hard red spring (HRS) wheat producing areas, primarily
North Dakota, are explored with emphasis on agronomic issues, segregation and handling costs, yield
factors, and price premiums. At present, the development of HW whesat in North Dakota must focus
on yied improvements and the development of a robust HW whesat adaptable to climatic conditionsin
the State to reduce the risks of switching to HW whest as an dternative crop

Key Words: hard white (HW) wheat, wheet breeding, wheat quality, wheat markets, wheat end uses,
agronomics, yidd, price premiums



Highlights

Both domestic and internationd whegt buyers are becoming increasingly more specific and
discerning in their buying to meet quality demands of more sophidticated users.

A big factor of interest in hard white (HW) wheat development is the export market,
particularly the Asan noodle market. Adaisthe fastest growing market in the world and the fastest
growing segment of the Adan market is the noodle market.

Severd dates have directed 40 percent or more of their wheat breeding program to HW
whegt. Kansas has made the strongest commitment with 75 percent of their wheet breeding efforts
directed toward HW wheat. North Dakota has less than 20 percent of their whesat breeding efforts
directed toward HW wheat. Canadian whegt breeders are adso targeting the HW whesat markets.

With the premium position of hard red spring (HRS) whest, the push for development of HW
wheat in North Dakota is not nearly as strong as in other states.

Past obstacles to expanded acreage of HW wheat in the United States include tradition, the
tendency of white whest to sprout in the head when subjected to rain a harvest, and lack of a suitable
grade classfication in the U.S. Grain Standards for Whest.

Advantages usudly attributed to HW whest include higher milling rates (i.e., more flour per
bushd of grain milled to the same color standards), aless bitter aftertaste for some products, and the
color qualities preferred by some customers.

The primary challenge associated with the devel opment of the HW wheat market is the
redlization of amarket premium that will more than offset the added marketing costs associated with
segregation and handling and potentid yield differentias.

The two most discussed economic variables in relation to the introduction of HW wheet on a
commercid scde are premium and yidd. Thelevel and even redization of price premiums for HW
whest is very uncertain.

Ultimately the adoption of HW wheat depends on whether the producer’ s net revenue is equa
to or greater than would be expected to be redized in planting an dternative crop, in the case of North
Dakota, HRS wheat.

While there is much discussion about the development of a“dud purpose” HW whest the
quaity characteritics of the two primary markets (bread baking and noodle making) are considerably
different and it does not seem likely that a“dud purpose’ focus will satisfy the more discerning
consumers domegticdly or internationdly.



WHITE WHEAT MARKET and STRATEGY ANALYSIS
for NORTH DAKOTA

Edward L. Janzen and William W. Wilson®

1 INTRODUCTION

Thereisan increasing tendency for differentiation in the internationa wheet market, i.e., amove
away from the highly homogeneous commodity marketing. Both domestic and internationa whest
buyers are becoming increasingly more specific and differentiated in their buying as they strive to meet
the qudity demands of more sophidticated cusomers. Thisis driven largely by changing consumer
tastes and preferences and emerging market ssgments. There isagrowing interest in developing white
whest varieties fueled by the perceived growth in white wheet export demand arisng from new
cusomers. Although white whegt isa small percentage of tota wheet demand, there is agrowing
interest in, and a perceived demand for, white whest to satisfy these customer tastes and to meet the
needs of the growing Asian noodle market. The vast mgority of this growing demand isfor hard white
(HW) wheat, a market currently dominated by Audirdia. Soft white (SW) whest production in the
United States (primarily in the Pacific Northwest) appears to be adequate to meet domestic and export
demands for SW wheat.

Thereis dso concern that the emphasis on white whest breeding programs in other states might
leave North Dakota at a substantia disadvantage should the demand for white whesat develop as some
industry experts predict. North Dakota s white whesat breeding commitment, relative to other wheet
breeding programs, isillustrated in Table 1. Canadian HW wheats are dso being developed by
Canadian wheat breeders for targeted white wheat markets

The relatively extensve breeding efforts for white whest reflect the concern or fear of being shut
out or limited in the marketplace. Irrespective of whether premiums are redized or not, the possibility
that farmers might be “shut out” of markets or limit their marketing opportunities if they do not ook at
producing white wheat in the future is driving the research efforts in white whest.

The primary chalenge associated with development of the white wheat market isthe redization
of amarket premium that will more than offset the added marketing costs associated with segregation
and handling and potentid yield differentids.

The objective of this study isto anadyze factors required for HW wheat to be competitive with
hard red spring (HRS) whest in North Dakota and provide some insght into issues related to potentia
development of HW wheat in North Dakota. 1ssues and previous studies are reviewed and key
economic factors are identified and discussed. A framework is developed to andyze the impacts of
these key economic variables on the potential success of HW wheat in North Dakota.

"Research Associate and Professor, respectively, in the Department of Agribusiness and Applied Economics, North
Dakota State University, Fargo.



Table 1. Wheat Breeding EffortsCommitments Dir ected
Toward White Wheat (Percent of Wheat Breeding Program)

Public Breeding Programs

Kansas State 75%
Colorado 50%
Oregon State 50%
Oklahoma 30%
Montana 20-40%
South Dakota 20-40%
Washington 20-40%
Canada 20-40%
North Dakota < 20%
Minnesota <20%
Cdifornia < 20%
Texas <20%
Private Breeding Programs

AgriPro 20-40%
Western Plant Breeders 20-40%
Hybritech 20-40%
Cagill 20-40%

Source: “New Hard White Wheat to be Released to Industry,”

Grainnet, http://www.grai nnet.com/ArticleL ibrary/articles.html 21D=1012
accessed 09/09/99.




2. WHEAT INDUSTRY and MARKETING

21. Background

The scope of the domestic wheet economy is reviewed in this section and the importance and
characterigtics of the wheat sector in North Dakota agriculture is discussed. The Audtraian wheat
indudtry isreviewed since it is the mgor force in the internationa white whest market.

2.2. Domestic Wheat Markets by Class?

U.Swhesat production, domestic use, and exports by class are summarized in Table 2.a.
Production, domestic use, and exports by class are dso digplayed in Figures 1 through 3. Hard red
winter (HRW) isthe largest whest class, followed by HRS, soft red winter (SRW), and white wheat.
While there is no breakdown between hard white wheat and soft white wheet, Table 2.b. does provide
a breakdown by winter white and spring white for the last three years.

Table2.a. U.S. Wheat Statistics by Class, 1989/90-1999/00

Production (million bushels)

YrbeginJunel 89/90 90/91 91/92 92/93 93/94 94/95 95/96 96/97 97/98  98/99 99/Q0**
Hard winter 711 1,19 01 %7 1,066 o7l 825 759 1098 1179 1,055
Hard spring 434 555 431 707 512 515 475 631 491 486 448
Soft red 549 544 325 427 401 438 456 420 472 443 453
White 251 313 219 266 347 300 325 352 332 301 247
Durum 45 122 104 100 71 97 102 116 83 138 )
All classes 2037 2730 1980 2467 239%6 2321 2183 2277 2482 2547 2302
Domestic use (million bushels)

YrbeginJunel 89/90 90/91 91/92 92/93 93/94 94/95 95/96 96/97  97/98  98/99 99/00**
Hard winter 439 681 507 49 560 586 481 485 573 599 539
Hard spring 224 238 215 264 282 282 262 324 253 284 295
Soft red 212 265 259 215 226 232 207 270 257 282 283
White 57 105 65 70 104 103 108 126 104 116 %
Durum 60 76 86 85 68 80 82 9% 69 103 34
All classes 992 1365 1132 1128 1240 1287 1140 1301 1257 1384 129
Exports (million bushels)

Yrbeginduned 89/90 90/91 91/92 92/93 93/04 o4/95 O5/96 96/97 97/98  98/99 99/00**
Hard winter 359 370 559 464 486 422 334 286 362 453 485
Hard spring 280 201 330 438 266 292 330 300 241 247 215
Soft red 345 230 105 210 173 212 250 140 180 105 160
White 193 216 193 195 249 22 238 237 205 198 150
Durum 55 53 45 47 A 40 39 33 53 40 40
All classes 1232 1069 1282 1354 1228 1188 1241 1002 1040 1042 1050
* Data, except production, are approximations. Imports and exportsinclude flour and products in wheat

equivalent.

Source: Wheat Situation and Outlook Yearbook, USDA/ ERS, March 2000.

! Current U.S. wheat statistics donot separate soft white wheat from hard white wheat. Statistics are only reported
for total white wheat as a class.



Table2.b. U.S. Wheat Production by Class, 1998-2000

Year WINTER SPRING Total
Hard Red Soft Red White Hard Red White Durum
1,000 bu 1,000 bu 1,000 bu 1,000 bu 1,000 bu 1,000 bu 1,000 bu
1998 1,179,452 442,677 258,604 486,370 42,099 138,119 2,547,321
1999 1,050,757 454,261 191,572 447,908 55,200 99,322 2,299,010
2000 843,664 470,866 248,203 498,485 52,417 109,805 2,223,440

Wheat class estimates are based on the latest varietal data available.
Source: Crop Production 2000 Summary, USDA/ NASS, January 2001.

Figure 1. U.S. Wheat: Production, by Class
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Figure 2. U.S. Wheat: Domestic Use, by Class
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Figure 3. U.S. Wheat: Exports, by Class
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Acreage percentage breakdown by class by state for 1997-1999 (Table 3) indicates the extent
and in which gstates winter white wheat and spring white wheet are grown. Almost al of the white
whest currently grown in the United States is SW wheat with production concentrated in Washington,
Oregon, Idaho, and Cdifornia

Total HW wheat acreage planted in 1998 was 100,000 to 140,000 acres, with a 50-50 split
between winter and spring varieties. HW wheat accounts for 2-3 percent of U.S. white whest acreage,
and just 0.2 percent of al U.S. wheat acreage. The top five HW whesat producing states in 1998 were
Montana (40,500 acres), Colorado (20,000 to 50,000 acres), Kansas (10,000 to 20,000 acres),
Idaho (15,000 acres), and California (12,000 acres) (Lin & Vocke, poster). In 2000, an estimated
160,000 acres were planted to HW wheat in Kansas, nearly quadruple the acreage planted in 1999. 2
More recent figures for HW wheat acreage are not currently available for the other Sates.

Totd U.S. supply and demand for white wheet is summarized in detail in Table4. USDA
datistics currently do not distinguish between HW wheat and SW whest. It isimportant that the vast
magority of thiswhest is exported with amuch smdler share being used domestically.

Wheat production in North Dakota has long been amaingtay of North Dakota agriculture. In
1998 and 1999 wheat accounted for 45 percent of the acres harvested of the principa crops grown in
the sate. HRS wheat and durum account for the mgority of the wheat production, with the balance
being limited production of winter wheat. North Dakota whegt acreage and production summaries for
the past 11 years are presented in Table 5 with wheat production by class displayed in Figure 4. In
1999, North Dakota produced 72 percent of the nation’s durum and 33 percent of the nation’s spring
whest, ranking number one in these two wheat classes and second only to Kansasiin total whesat
production. 3

Whesat and wheat products rank as the leading agricultura export in North Dakota HRS
whesgt exports, however, have generdly been declining as noted in Figure 5. The reduction is
evidenced at dl of the mgor destinations/ports. Primary destinations for HRS wheat shipments from
North Dakotafor the past 10 years are noted in Table 6. The percent of total HRS Wheat shipments
from North Dakotato each of the mgor destinations/portsis displayed in Figure 6.a. (10-year average)
and Figure 6.b. (1999/00). HRS whesat shipments from North Dakota to the PNW area, which would
be predominantly for export, averaged nearly 19 percent over the most recent 10 years, however, the
percent to the PNW for the most recent two years has been 14.1 and 13.5 percent, respectively. The
vagt mgority of the remaining shipments have gone to Minnegpalis, Duluth, Midland, and the Gulf, and
other eastern degtinations.  Shipments going to Minnegpolis are likely for domestic use, though that
cannot be verified. This provides someingghtsinto the market areas where North Dakota HRS whegt
is compstitive in the internationa whegt economy.

2 «K ansas Hard White Wheat Acreage Quadrupled Since 1999," Grainnet, posted February 15, 2001.

3 North Dakota Agricultural Statistics 2000, USDA/NASS, June 2000.



Table3. Wheat Classes: Acreage, Percentage Breakdown by State, 1997-991

Winter Spring2
State Hard red Soft red White Hard red White
1997 1998 1999| 1997 1998 1999| 1997 1998 1999| 1997 1998 1999] 1997 1998 1999
(percent) (percent) (percent) (percent) (percent)

Alabama - - - 100 100 100 - - - - - - - - -
Arizona 100 100 100 - - - - - - - - - - - -
Arkansas - - - 100 100 100 - - - - - - - - -
California 86 95 95 - -- - 14 5 5 -- - - -- - -
Colorado 100 100 100 - - - - - - 84 84 84 16 16 16
Delaware - -- - 100 100 100 -- -- - -- - - -- - -
Florida - - - 100 100 100 - - - - - - - - -
Georgia - - - 100 100 100 - - - - - - - - -
Idaho 13 13 16 - - - 87 87 84 30 50 43 70 50 57
Ilinois 2 2 2 98 98 98 - - - - - - - - -
Indiana - - - 100 100 100 - - - - - - - - -
lowa 70 70 70 30 30 30 - - - - - - - - -
Kansas 99 99 99 1 1 1 - - - - - - - - -
Kentucky 4 4 4 96 96 96 - - - - - - - - -
Louisiana 2 2 2 98 98 98 - -- - -- - - -- - -
Maryland - - - 100 100 100 - - - - - - - - -
Michigan - 5 3 50 47 58 50 48 39 - - - - - -
Minnesota 100 100 100 - - - - - - 100 100 100 - - -
Mississi ppi - - - 100 100 100 - - - - - - - - -
Missouri 3 3 3 97 97 97 -- -- - -- - - -- - -
Montana 99 99 99 - - - 1 1 1 99 99 99 1 1 1
Nebraska 100 100 100 - - - - - - - - - - - -
Nevada - - - - - - 100 100 100 12 12 12 88 88 88
New Jersey - - - 100 100 100 - - - - - - - - -
New Mexico 100 100 100 - -- - - -- - -- - - -- - -
New York 1 1 1 2 2 2 97 97 97 - -- -- - -- --
North Carolina - -- - 100 100 100 - -- - -- - - -- - -
North Dakota 100 100 100 - - - - - - 100 100 100 - - -
Ohio - - - 100 100 100 - - - - - - - - -
Oklahoma 99 99 99 1 1 1 - - - - - - - - -
Oregon 2 2 1 - - -- 98 98 99 15 15 27 85 85 73
Pennsylvania - - - 100 100 100 - - - - - - - - -
South Carolina - - - 100 100 100 - - - - - - - - -
South Dakota 100 100 100 - - - - - - 100 100 100 - - -
Tennessee - - - 100 100 100 - - - - - - - - -
Texas 94 94 94 6 6 6 -- -- - -- - - -- - -
Utah 93 93 93 - - - 7 7 7 71 71 71 29 29 29
Virginia - -- - 100 100 100 - -- - -- - - -- - -
Washington 9 7 8 - - - 91 93 92 28 24 26 72 76 74
West Virginia - -- - 100 100 100 - -- - -- - - -- - -
Wisconsin - - - 93 93 93 7 7 7 100 100 100 - - -
Wyoming 100 100 100 - -- - - -- - 97 97 97 3 3 3
-- = Not applicable.

1Acreage percentages are based on a variety acreage survey collected at 5-year intervals from all wheat-producing states, adjusted as

other variety survey information becomes available to USDA's Agricultural Statistics Board. The percentages are used for U.S.

wheat class

production estimates and forecasts.

2 Excludes durum.

Source: National Agricultural Statistics Service, USDA.




Source: North Dakota Agricultural Statistics Service

Table4. U.S. White Wheat Supply and Disposition
1995/96 1996/97 1997/98 1998/99  1999/00E 2000/01P
(million acres)
Area:
Planted 51 5.3 49 4.7 4.5 4.3
Harvested 49 5.1 4.7 45 4.1 4.2
(bushels per harvested acre)
Yield per acre 66.7 68.9 70.2 67.4 60.4 719
(million bushels)
Supply:
Beg. stocks 57 55 59 20 87 91
Production 325 352 332 301 247 301
Imports 19 15 8 11 7 6
Total supply 401 422 399 401 341 398
Domestic use:
Food 77 85 80 75
Seed 7 7 6 6
Residual 24 34 18 35
Total domestic 108 126 104 116 89 116
Exports 238 237 205 198 160 200
Total use 346 363 309 314 249 316
Ending Stocks 55 59 90 87 94 82
E = estimated, P = projected.
1 ERS estimates of area, yield, and domestic use.
Figure 4. Wheat Production, North Dakota
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Table5. North Dakota Wheat Statistics, by Class

SPRING WHEAT
Acres Acres Yield Marketing Yr. Value of Value/Acre
Planted Harvested Per Acre Production Avg. Price Production Harvested
(000) (000) (bu) (mil bu) ($/bu) ($mil) %)
1990 8,000 7,700 36.0 2772 244 676.4 87.84
1991 7,000 6,850 310 2124 314 666.8 97.34
1992 9,200 9,100 42.0 382.2 319 1,219.2 133.98
1993 9,600 8,850 31.0 274.4 3.81 1,045.3 118.11
1994 9,100 8,850 315 278.8 3.40 947.8 107.10
1995 8,300 8,200 27.0 2214 471 1,042.8 127.17
1996 9,600 9,500 33.0 3135 4.05 1,269.7 133.65
1997 8,800 8,400 25.0 210.0 348 730.8 87.00
1998 6,700 6,600 32.0 211.2 3.04 642.0 97.28
1999 5,900 5,600 30.0 168.0 2.85 478.8 85.50
2000 6,800 6,400 36.0 2304
DURUM WHEAT
Acres Acres Yield Marketing Yr. Value of Value/Acre
Planted Harvested  Per Acre Production Avg. Price Production Harvested
(000) (000) (bu) (mil bu) ($/bu) ($mil) (6]
1990 3,100 3,050 34.0 103.7 2.50 259.3 85.00
1991 2,900 2,850 31.0 88.4 2.84 2509 88.04
1992 2,250 2,230 38.0 84.7 3.00 254.2 114.00
1993 2,000 1,870 31.0 58.0 4.68 2713 145.08
1994 2,450 2,350 325 76.4 4.67 356.7 151.77
1995 2,950 2,880 27.0 77.8 5.75 447.1 155.25
1996 3,000 2,940 27.0 79.4 453 359.6 122.31
1997 2,750 2,630 220 57.9 491 284.1 108.02
1998 3,000 2,950 32.0 94.4 3.00 283.2 96.00
1999 3,450 3,000 24.0 72.0 2.58 185.8 61.92
2000 3,250 2,900 27.0 78.3
WINTER WHEAT
Acres Acres Yield Marketing Yr. Value of Vaue/Acre
Planted Harvested Per Acre Production Avg. Price Production Harvested
(000) (000) (bu) (mil bu) ($/bu) ($mil) ©)]
1990 250 160 27.0 43 214 9.2 57.78
1991 100 90 33.0 30 2.76 8.2 91.08
1992 200 170 35.0 6.0 2.86 17.0 100.10
1993 150 130 33.0 4.3 2.80 12.0 92.40
1994 40 38 33.0 13 3.07 3.9 101.32
1995 40 38 30.0 11 4.66 53 139.79
1996 80 75 30.0 2.3 4.05 9.1 12151
1997 75 65 22.0 14 3.17 4.5 69.74
1998 70 60 35.0 21 2.69 5.6 94.15
1999 60 57 40.0 23 249 5.7 99.60
2000 120 113 45.0 51

Source: North Dakota Agricultural Statistics Service, USDA.




Figure 5. HRS Wheat Shipments from ND
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Table6. Degtinationsfor HRS Wheat Shipmentsfrom North Dakota
Midland& Other
MSP  Dul-Sup  PNW Gulf MN-WI ND  Other Total
mil bu mil bu mil bu mil bu mil bu mil bu  mil bu mil bu
1990-91 56.356 39229 39521 16.898 9.604 4,042 25422 191.072
1991-92 74.837 23892  29.290 66.246 12.546 7.005 47604 261.420
1992-93 81.210 38573 62458 66.819  30.071 6.684 58446 344.261
1993-94 64.995 36159 66.186 25.342 18.321 6.425 37.948 255376
1994-95 62.588 34840 52971 18.672 12411 7510 34.804 223.886
1995-96 71.860 28842  56.223 33524 11.848 9.972 52109 264.378
1996-97 65.310 36.028 37.722 21.048 7.151 8.741 47145 223145
1997-98 54.824 32140 32646 18.040 6.173 10.182 265321 179.326
1998-99 57.498 24326 23672 13.389 7.423 10514 30890 167.712
1999-00 * 49971 28285 23271 15.270 6.066 11.228 38739 172830
(Pctof Total) | 289% 16.4% 135% 8.8% 35% 6.5% 224%  100.0%
10-yr ave 63.945 32231  42.3% 29525 12.161 8.230 30.852 228341
(Pct of Total) | 28.0% 14.1% 18.6% 12.9% 5.3% 3.6% 17.5%  100.0%

* Preliminary Results
Source: 1999-2000 ND Grain and Oilseed Transportation Statistics, UGPTI Pub. No. 138, September
2000.
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Figure 6.a. Destinations for HRS Wheat Shipments from ND
Percent of Total (10-yr avg)
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Figure 6.b. Destinations for HRS Wheat Shipments from ND
Percent of Total (1999-2000)
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2.3. International Marketsfor White Wheat

While exports represent perhaps more a disposition of present production than a representation
of the actud size of the white wheat market, they do indicate where the present markets are located.

Austraiaisthe primary world producer and exporter of HW wheat. AWB (Austraian Wheat
Board) whest receivas by class definition are summarized in Table 7 and Figure 7aand 7b. The
mgority of the wheat grown in Audrdiais white wheat. Audtrdian Standard White (ASW) has been
the largest class but has been declining in percentage terms as other wheet classes (dtill primarily white)
have been defined. Audtrdian Genera Purpose (AGP) includes both feed wheat and whest thet is
consdered unsuitable for flour milling because of defects such as sprouting, light weight or high levels of
unmillable materia. The high percentage of AGP in the last two reported crop years would suggest that
overdl the quality of the Austrdlian whesat crop was not up to its usudly high qudity sandardsin those
two years.

Production, yields and exports of Audrdian wheats are shown in Table 8. Tota Audraian
wheat exports (which are HW whest) are depicted in Figure 8. Tota exports the past four years have
ranged from 13.2 to the 18.9 metric tonnes range, averaging 15.8 million metric tonnes for the four
years. Exports by primary destinations are depicted in Figure 9.a. (1997/98) and Figure 9.b.
(1998/99). Primary exports of Austraian wheset are to Asian countries (Indonesia, Japan, Korea,
India, Pakistan, and Maaysid) and the Middle East (Egypt and Iran).

Table7. Australia: Wheat Board Per centage of Wheat Receivals by Class
89/90 90/91 91/92 92/93 93/94 94/95 95/96 96/97 97/98  98/99

ASW 787 783 821 526 773 734 412 365 342 35.2
APW - - - - - - 238 205 148 9.9
APH 53 2.6 2.2 52 55 1.9 12.0 85 7.5 2.9
AH 12.2 14.6 10.2 5.6 9.1 185 16.8 169 154 12.8
AGP 3.8 4.5 55 36.6 8.1 6.2 6.2 86 280 39.0

100.0 1000 1000 1000 100.0 1000 1000 100.0 100.0 100.0

ASW - Australian Standard White (including Australian Durum and Soft wheat)
APW - Australian Premium White

APH - Australian Prime Hard Wheat

AH - Australian Hard Wheat

AGP - Australian General Purpose, including feed wheat

TOTAL RECEIVALS (000 tonnes)

13,057 13,382 8,075 13584 15123 7,008 15137 21,866 14,387 18,918

Source: AWB Limited, “Wheat Statistics,”

(http://awb.com.au/corporate/news wheatstats.html), accessed 01/30/2001)
“Australian Wheat Board, Annual Report 1998-99.
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Figure 7.a. AWB: Percentage of Wheat Receivals by Class
1997/1998
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Figure 7.b. AWB: Percentage of Wheat Receivals by Class
1998/1999
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Source: Australian Whaet Board, Annual Report 1998-99
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Table8. Audralia: Wheat Production and Yields
89/90 90/91  91/92  92/93  93/94  94/95  95/96  96/97  97/98  98/99

Production

(000 tonnes) 14,213 15,066 10,557 14,738 16,249 9,024 16,975 23586 19,417 23,006
Yield

(tonnes/hectare) 157 1.63 1.49 1.78 1.92 1.13 1.75 2.08 1.86 2.09
Exports 10,664 11,772 7,115 10,251 13,674 6,339 13,215 18,973 15,240 15,899
(000 tonnes)

Source: Austrdian Whest Board, Annual Report 1998-99.

Figure 8. Australia: Wheat Exports

20,000

15,000

10,000 —./\

(000 tonnes)

5,000

89/90 90/91 91/92 92/93 93/94 94/95 95/96 96/97 97/98  98/99

Source: Australian Wheat Board, Annual Report 1998-99
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Figure 9.a. Australia: Exports of Wheat by Primary Destination, 1997/98
(Top 25 Destinations)
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Figure 9.b. Australia: Exports of Wheat by Primary Destination, 1998/99

(Top 25 Destinations)
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United States white whesat exports by destination (1997/98) are shown in Figure 10.a. Primary
destinations were Pakistan, Japan, the Philippines, Republic of Korea, and Yemen. U.S. exports of
white wheet are of the SW whest class. The volumes of the HW wheat class produced in the United
States are not yet sufficient to develop or support export customers. U.S. HRS wheset exports during
the same time period are shown in Figure 10.b. Primary destinations were Jgpan, the Phillippines,
Tawan, and Korea. Pakistan, the largest recipient of SW whesat from the United States in 1997-98,
was not a sgnificant recipient of HRS whest.

Audrdia, asthe primary exporter of HW wheset, tendsto define the import markets for HW
whegt. The mogt likely import markets for HW wheet from a market potential perspective are the
oriental Pacific Rim countries (Indonesia, Japan, Korea), the Middle East (Iran, Irag, Egypt), and India
and Pakigan. A quaity HW wheat would dmost certainly enhance export potentia since white whest
is preferred for many markets.  Politica and trade issues can be a sgnificant influencing factor in
determining actua potentia for U.S. exports to these markets.
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Figure 10.a. U.S. Inspections for Export, Soft White Wheat
(June 1, 1998 - May 31, 1999)
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Figure 10.b. U.S. Inspections for Export, Hard Red Spring Wheat
(June 1, 1998 - May 31, 1999)

Japan
Philippines
China, Taiwan
Italy

Korea, Republic
Venezuela
Belgium

Spain

Dominican Republic
Ghana

Thailand

Indonesia

United Kingdom

El Salvador
Mozambique
Jamaica

China, People's Republic
Costa Rica
Zimbabwe
Nicaragua

Panama

Peru

Honduras

Ecuador

Trinidad

Bushels
Thousands

Source: Wheat Situation and Outlook Yearbook, USDA/ERS, March 2000

100

19




3. ECONOMIC ISSUES ASSOCIATED with WHITE WHEAT in
HRSWHEAT AREAS

3.1. General

Production practices are dlike for hard white spring (HWS) wheats and HRS whesets
produced for the same markets. The mgor production problem for HW wheet is susceptibility of the
grain to pre-harvest sprouting (Paulsen). Past obstacles to expanded acreage of HW whest in the
United States include tradition, the tendency of white whesat to sprout in the head when subjected to
ran a harvest, and lack of a suitable grade classfication in the U.S. Grain Standards for Wheat
(Bequette and Herrman).

A single class of whest is an unlikely candidate for product differentiation (Barkley). Red
whesgt isavery close substitute for white whest in both production and consumption; therefore, any
premium islikely to be minimd, since there are few true differences between red and white whest. In
spite of the difference in color, hard white winter (HWW) whest isvirtually identical to HRW
wheat. The mgjor atribute desired by bakersis consstent-quality wheat. Given consgstent quaity they
can blend wheats/flours and set up their production systems to meet customer preferences.

Advantages usudly attributed to HW whest include higher milling extraction rates (i.e., more
flour per bushd of grain milled to the same color sandards), aless hitter aftertaste for whole-wheet
bread, and the color qualities preferred by some consumers. In addition to grester extraction rates,
bran from white wheat is used in breskfast and snack-type foods and commands a higher price than
bran from red wheat (Lin and VVocke 1998). Bran from white wheat may be regarded as a co-product
rather than a by-product.

Severd variables can be described as strongly influencing the demand for HW whest relative to
hard red wheat (Boland and Howe). These “drivers of change’ are changing consumer tastes and
preferences, emerging market segments, existence of close substitutes, and segregated storage

capability.

There are both agronomic and economic issues that will determine the speed and extent of the
adoption of white wheat. For farmers, the mogt critica questions are how it yields and the leved of the
price premiums relaive to competing classes of wheet. The question of price premiumsis a subject of
much debate. Without significant price premiums to compensate for the increased handling costs
associated with segregation of the white wheet to avoid being classfied as mixed whest, the primary
adoption driver would have to be yield advantages.

The purchasing decisions for wheat-based products for both domestic and international
consumers are influenced by their tastes and preferences. In the Far East Asian countries, consumption
of grain-based foods has increased as consumers switch from rice to wheet-based foods, especidly in
oriental noodles, making noodles an important use of Asian wheat imports.
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Hard red whest is a close substitute for white wheat. Based on a sudy done by Barnes and
Shidds, hard red whest is dmost five times more substitutable for white whesat than white wheet is for
hard red wheat. * Thisislikely due to the current broader range of acceptable end uses for hard red
whedt.

Thereis no single measure of wheat quality, but severd qudity characterigtics that are required
in various combinations for different markets (Brennan). The vaue of the characterigtics vary with
changes in markets and marketing arrangements. Brennan points out that one of the key issues facing
wheat breeding programsis how to smultaneoudy take into account quality improvement and yied
components. He cites a previous study that showed that unless the premium for quaity was subgtantia,
society would be disadvantaged if the quaity improvement was a the expense of yidd improvement.

Initid HW wheet utilization will likely be in the domestic bread industry, with the internationd
market for the Asian noodle industry growing as acreage/production of white whest increases (Lang, et
a.). Thusit would be desrable if new HW whesat varieties produced flour suitable for both purposes.
The development of HW whest for dua purposes (bread and noodles) presents the challenge of
avoiding negatively impacting bread qudity while trying to improve noodle qudity.

3.2.  Agronomic Issues

Production practices (seeding date, seeding rate, fertilization, and harvesting) are essentidly the
same for HWS wheats and HRS wheats produced for the same markets. Additiona care (seeding,
harvesting, storage, transportation, etc.) must be taken at the farm level, however, to avoid potential
mixing of red and white whests, resulting in a“mixed wheat” classfication.

New white whest varieties (or any new wheet variety) must be well-adapted to the climate and
soil conditions, high yielding with yield sability, be resistance to pests, diseases, and environmenta
stresses, produce quality grain, and possess super end use qualities for marketing.

A magor problem which must be overcome with white whest is the tendency of this whest to
gprout when excessrainsfdl a harvest time. Thissgnificantly impacts the qudity and desirability of
white wheat. Pre-harvest sprouting appears to be a potentia problem with current varieties of HW
wheat where ever they are being grown.

4“Hard red wheat is a close substitute for white wheat. Barnes and Shields noted that white wheat is the most elastic
of all the wheat classes with an own-price elasticity of -0.77 while hard red wheat has an own-price elasticity of -0.42. Thus, if
the price of white wheat increased by 10 percent, there would be a 7.7 (4.2) percent declinein the quantity demanded for white
wheat (hard red wheat) food use. Barnes and Shields reported that the cross-price elasticity for substituting hard red wheat for
white wheat is 1.80 while the cross-price elasticity for substituting white wheat for hard red wheat is0.36. Thus, hard red wheat
isamost five times more substitutable for white wheat than white wheat isfor hard red wheat,” (Boland and Howe).

Barnes, James N., and Dennis A. Shields, 1998, “The Growth in U.S. Wheat Food Demand,” Wheat Yearbook/WHS-
1998/March 1998. (In thisstudy, by-class demand equations are estimated using Zeller’s Seemingly Unrelated Regression
(SUR) econometric procedures.)
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Rate of expangon in HW whest acreage will initidly be limited by the availability of certified
seed. Thismay put a premium on the seed codts for white wheat until sufficient seed becomes available
to meet demands for white whesat acreage.

3.3.  Quality Issues

To be acceptable to quality conscious buyers, white wheet, or any wheat, must meet the
desired qudlities of the end user. HW whest is preferred in severa of the markets.

HW whests are superior to hard red wheats for noodle making because of their more desirable
color. White wheat has aflour extraction rate of 1 to 2 percentage points higher than red wheat when
both are milled to the same color standards. Protein content and quality are important factorsin noodle
qudity. Low protein content flours can produce soft, sticky noodles with poor cooking tolerance.
Water absorption is dso important: too much water absorption results in a sticky dough, while too little
water creates a fiff dough (Lang et d.). Protein levels and absorption are key factors influencing the
texture of the noodles, an important concern of the consumers. Millers and even bakers, and certainly
most noodle manufacturers, would prefer white wheat for most purposes. °

Breed flour is usualy made from hard whests of higher (12-15%) protein, while tortillas and flat
breads are generally produced from hard whest flours of intermediate protein content (11-13%). The
protein content desired for noodle flour is generdly lower than that desired for bread flour.

A magor chdlenge of any breeding program isto identify atarget market and determine the
quality characterigtics of the end usersin that market. The wheat characterigtics for making good
noodles are different than those for good bread baking. High protein and high gluten are generdly
desired for bread, while alow to mid protein range with less gluten is preferred for agood noodle
wheat. While there is consderable discussion of development of adud purpose (bread and noodles)
white whest it seems unlikely that such awheet would redly satisfy the mgority of end users. As
illustrated in Table 9, it is difficult to expect one type of HW whest to serve dua markets (bread and
noodles) given the different protein levels required by the various products.

The difference in desirable qudity characterigtics (including protein levels) between the different
target market segments suggests that segregation based on variety type or protein content may be
needed to meet the conflicting markets in the most acceptable manner. 1t would gppear to be next to
impossible for one class (HW whest) to optimaly serve multiple markets indicating the need to carefully
define the target market segment in devel oping the wheat breeding program.

Vaiety or protein level segregation pose additiond chalengesin classfication and handling.

5 Ben Handcock, executive vice-president of the Wheat Quality Council, “Need for Quality Safeguards Seen in Face of
Rising White Wheat Tide,” Milling & Baking News, Sosland Publishing Co., November 30, 1999.
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Table9. Wheat Typesand Protein L evelsof Different End Uses

Wheat Percent Protein in Wheat

Type 9 10 11 12 13 14
Durum Pasta
Hard Chinese- Loaf Bread
(white/red) style

noodles
Mixed Household  Japanese - Flat Bread
flour style
noodles
Soft Cake,
(white/red) biscuit,
pastry

Source: Wheat Yearbook, USDA/ERS, March 1998.
Original Source: Modified from Australian Wheat Board.

3.4. Classfication/Grading

Whest in the United States is divided into six classes - durum, HRS, HRW, SRW, HW, and
SW. SW encompasses al soft endosperm white wheet varieties and HW wheat encompasses dl hard
endosperm white whesat varieties. HW wheet was just identified as a class by the Federd Grain
Ingpection Servicein May, 1990. Nether class of white wheet is divided into subclasses denoting
spring or winter asisthe case with hard red whest.

Whest color is determined on avisud basis. The Federad Grain Ingpection Service uses visua
classfication based on color, length of the kernd, and shape of the germ crease and brush.
Determining whesat color on avisud bad's poses problems of subjectivity.

Itiscritical to avoid mixing red and white wheet. Any mixture of wheet that conssts of less
than 90 percent of one class or more than 10 percent of one other class or a combination of classes that
mest the definition of whest is dlassified as*mixed wheat” and would be subject to sgnificant price
discounts. HW whesat needs to be segregated from conventiond hard red whest varieties in order to
avoid a“mixed wheat” grade.

3.5. Segregation and Handling Costs

Grain indudtry leaders note that the industry must focus on identity preservation (IP) or
segregation methods to deliver HW whest. |dentity preservation is more stringent (and expensive) than
Segregation and requires strict separation be maintained at al times. Crop segregeation requires that
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crops be kept separate to avoid commingling from production points (farm level), loading and
unloading, Storage, trangportation, al the way through to the end users.

In a Kansas State University study, the average cost for segregating whesat ranged from $.0188
to $.0838 per bushe, depending on model chosen and assumptions relative to size of harvest and
percent burden on the operation. The smulation models were devel oped using engineering, receiving,
and qudity data collected from 50 country grain elevatorsin the sate. ©  Another base point isthe
recent survey funded by the lllinois Council on Food & Agriculturd Research where the average
additional costs incurred by grain devators when handling speciaty corn was $.08 per bushd (Bender,
etd.).

A factor which does enter into the handling/segregation equation is on-farm storage. Only 14
percent of Kansas wheat is farm-stored, while 80 percent is stored on the farm in North Dakota
(Grainnet, posted February 26, 1998).

In the case of white wheat and competing markets (bread baking and noodle making), the issue
may come down to variety specific segregation, putting even more stress on the segregation/handling
system.

Rdative logistical cods are another key factor. The cost of shipping isimportant when
comparing exports between various countries such as the United States and Audtrdia. Buyers will
typicaly obtain their desired blends of wheets from countries which are geographicaly closer to their
countries to reduce shipping costs. Until critical volumes are achieved, shippers may not be able to
take advantage of the trangportation savings redlized through unit train shipments.

While Identity Preservation is a deviation from the current norm, there are indications that
severd fidd crops are do likdly to require segregation in the near future. Ron Olson of Generd Mills
has identified three pendulums of change as shifting the basic orientation of the U.S. commercid grain
industry. These changesinclude: the move away from traditional commodity orientetion, the industry’s
interdependence with consumers, and technology’ s role in producing food products. Up to 15 percent
of Genera Mills 1999 tota grain consumption was estimated to consst of identity preserved or
proprietary varieties.” Identity preservation of crops may become the accepted practice and may be
regarded as a cost of doing business rather than an additiona cogt.

3.6. Marketsand Market Development
Emerging markets for white whegt are three principa product market ssgments: whole-whest

breads, tortillas, and oriental noodles (Lin and Vocke 1998). These include both domestic and
international customers.

6 Hermann, Timothy J., Michael Boland, and Adam Heishman, “Economic Feasibility of Wheat Segregation at Country
Elevators,” Proceedingsof the Annual Meeting of the National Association of Wheat Growers, February 1999.

" Ron Olson, vice president of General Mills, at aNational Grain and Feed Association Country Elevator Council
Meeting (http://www.kswheat.com/wheatscp/1999/01_21 99 hww.html, accessed 09/02/99).
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Whole-whest breads are becoming increasingly popular in the United States. Bread made
from white wheet flour is lighter in color and less bitter than bread made from red wheet. Tortillas
made from whest are finding increased usein “wrgps’ in fast food restaurants in the United States
where consumers generdly prefer bright white tortillas giving an edge to white wheat. White whegat
flour for making oriental noodles is generdly favored in East and Southeast Asa. The color and texture
offered by white wheat flours are preferred over red wheats for most oriental noodles.

A big factor of interest in white wheat development is the export market, particularly the Asan
noodle market. Asaisthe fastest growing market in the world and the fastest growing segment of the
Asan market isthe noodle market. This market is currently primarily served by Audtrdia, which
exports exclusvely white wheet (primarily hard) and enjoys logistics/shipping cost advantages due to
their proximity to that market. Other potentia export markets are Mexico for making tortillas and pan
bread and the Middle East and Indian Subcontinent for flat bread.

The other big hurdle with respect to market development islack of sufficient quantities of white
whesat to supply customer needs. Acreage is dow to develop because of uncertainties in market
development, but the market cannot be developed without sufficient quantities of quality wheet to ship.

Politica congderations are another factor that can have significant impact on export market
development and stability. The use of economic sanctions (as the recent case with Pakistan) can
serioudy disrupt market relationships.

3.7. PricePremiums

In U.S. markets a premium for HW whesat could develop once sufficient quantities are avalable
to processors. However, due to the newness of the HW wheat market, there is limited information and
dataon market values. This section provides asummary of available observations on the potentid for
price premiums.

Inlate April (1999), Farmland Industries announced it would pay at least 10 cents more per
bushd for HW whest, and higher premiums still for increasing qudlity attributes (test weight, foreign
materid, and protein).  In July 2000, Farmland again offered producers a guaranteed premium of 10
cents per bushd if they sign up to plant white wheet thisfdl. Additiond qudity premiums of up to 15
cents abushel are aso being offered in an effort to increase the number of HW whest acres planted
and the volume of white wheet available for millers. ® Premiums of 25 to 35 cents per bushe were
offered contract growers in Colorado and Idaho in exchange for their efforts to preserve grain identity
(Lin and VVocke 1998).

8 « Farmland Offers Marketi ng Option for White Wheat Grain Producers,” Grainnet Article Library, posted April 22,
1999, (http://www.grai nnet.com/Articlel ibrary/articles.html 21D=3620, accessed 09/01/99).

° Griekspoor, Phyllis Jacobs, “ Farmers offered incentives to produce white winter wheat,” AGWEEK, July 17, 2000.
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It isunlikely that producers will receive more than a modest premium due to marketing
expenses associated with keeping white wheat segregated from hard red wheat. The subdtitutability of
hard red wheat for HW wheat and related eladticities (discussed in Section 3.1) precludes the
sugtainability of any subgtantia premiums. In redity, domestic millers are unlikely to pay more than
about 6 cents per bushd, the value that may be redlized through higher extraction rates (assuming dl
other factors are the same). Domestic millers may redlize a benefit through higher extraction rates
(more flour from a given amount of whegt), but there is no assurance of how much of that benefit will be
passed back to the wheat producer.

Initid premiums for white wheet may reflect more of an incentive for producers to plant white
whest than a continuing premium for percaeived qudlity attributes. Since there are few true differences
between red wheat and white whest, the premium, if any, islikely to be minimd.

As more producers get into white whegt, economies “ dictate’ that any premium will likely
diminish and white wheet could be the norm. If white wheat becomes the norm then red wheet may be
subjected to “discounts.” Asoneindustry executive stated, “no offersfor certain hard red wheats isthe
harshest kind of discount.” 1° Given preferences for white wheat in many of the internationa markets,
producers would gtill benefit from the marketing advantages of white whest, even without a premium
(Paulsen). Rallie Sears, while till at Kansas State University sated, “My expectation is there will not
be apremium a al, white wheat will just replace red wheat as what we grow in Kansas”

A comparison of historica whest prices for the past five years a the Pacific Northwest export
region isshown in Figure 11. Dark northern spring (HRS) has consistently commanded a premium
over HRW wheset and a significant premium over white wheat. Over the period 1994-2000, average
prices for these whesat classes (DNS14, HRW13, and White) were $4.82, $4.65, and $3.95,
respectively. These reflect premiums for DNS of $0.17 over HRW wheat and $0.87 over white whesat
at PNW markets. AsHW wheat becomes alarger part of the white whest class this premium may
narrow, but it does raise a question as to the premium required for HW whest to become an
economicaly viable dternative to HRS wheat in North Dakota

10 personal conversation with Cargill Grain Division executive.

= Barkley, Andrew P., The Economics of Introducing Hard White Wheat in Kansas. A Report submitted to
the College of Agriculture, Kansas State University, July 20, 1998.
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Figure 11. Wheat Prices, Pacific Northwest
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4, ECONOMIC ANALYS S YIELD vs. PRICE PREMIUM

4.1. Introduction

The two most discussed economic variablesin relation to the introduction of HW whesat on a
commercid scale are premium and yield. Before adopting white wheet into production, the whest
producer expects its return per acre must exceed that of competing dternatives. In North Dakota, the
primary competitor to the introduction of white wheat would be HRS whest.

The impacts of potentid price premiums and yidd differentids were examined, assuming that
the production costs are the same for HWS wheat in North Dakota as for HRS wheat. This
relationship was examined first by looking at gross returns in a discrete scenario, i.e., the uncertainties
surrounding these key variables is not afactor in looking at the price premium/yield differentia
relationship.

Next a stochastic Smulation model was developed to study the impact of uncertaintiesin price
premiums, yields differentia, and the specid handling cogts. Given the lack of consensus noted in the
various studies reviewed and the uncertainty of the changes in these key variables, it isimportant to
understand the impact of these key variables on potentia revenues when comparing HWS and HRS
wheats. A spreadsheet modd was devel oped using the @RI SK program to anayze the stochastic
scenario.

The other key agronomic factor, pre-harvest sprouting, is not explicitly taken into consideration
but can be considered in the price premium (or discount). Pre-harvest sprouting of white wheet isa
potential problem in al parts of North Dakota; however, conditions that favor pre-harvest sprouting
occur more frequently in eastern and east central than in western North Dakota. Thiswould suggest
that HW wheat might be better suited for the western part of the Sate.

4.2.  Yidd and Premium Tradeoffs (Discrete)

Adoption of HW whest depends on whether the producer’ s net revenue per acreis equa to or
greater than the net revenue that would be expected to be redized in planting HRS wheet. Starting with
a base case with expected yidlds of 30 bushels per acre, the prices (reflecting HRS whest price plus
premium for HW whest) that would need to be redized to maintain an equd revenue leve at three
different price levels ($3.00, $3.50, and $4.00 per bushel) as yidd varies are summarized in Table 10.

With ayied standard of 30 bushels per acre and the HRS wheat price a $3.00 per bushel
($90 gross revenue per acre) areduction in yield to 29 bushes per acre for HW wheat would require
just over a 10-cent premium just to maintain the same gross revenue level. In addition to this “bresk-
even’ premium, an additiond premium is required to cover the specid handling costs that will most
likely be associated with handling HW wheet. On the other side, if the HW whest yield was one
bushel per acre better than the HRS whest yield, the average increase in gross revenue of 10 tol12
cents per bushe should more than cover the specia handling costs expected to be associated with the
HW wheat.
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Table 10. Price/ Yield Relationship
Gross $90 $105 $120
Revenue per acre per acre per acre

Yidd Price Required

28.0 3.214 3.750 4.286
285 3.158 3.684 4211
29.0 3.103 3.621 4.138
29.5 3.051 3.559 4.068
30.0 3.000 3.500 4.000
30.5 2951 3.443 3.934
31.0 2.903 3.387 3.871
315 2.857 3.333 3.810
32.0 2.813 3.281 3.750

These pricelyidd reaionships are displayed graphicaly in Figure 12. Equa revenue lines for
$90, $105, and $120 per acre point out the price and yield combinations that must be met to maintain
or exceed the respective revenue targets. The lesslikely that premiums might be redized for HW
whest, the more important it is to redize increased HW whest yields just to ensure that the specia
handling costs do not erode the producer’ s net revenue. As an example, ayield of 28 bushels per acre
at aprice of $3.75 per bushel generates a gross return of $105 per acre. If thereis no price premium
for HW wheat to cover the additiona handling cogts, in effect reducing the redized price, the yield for
HW wheat must be higher than that to produce the same return of $105 per acre.

Figure 12. Price / Yield Relationship
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4.3. Yidd and Premium Tradeoffs (Under Uncertainty)

Devedopment of HW whest is il initsinfancy and there are limited historical Satisticson
which to base valuesfor the key variables. It is evident from the previous studies reviewed that there is
no clear consensus on the likely vaues of the key variables discussed in thisreport.

A spreadsheet modd using @RISK was developed to andyze the likely impact of the
uncertainty on the key economic variables in the development and introduction of HW whesat. This
model was used to review four different scenarios related to price “premium,” yied “advantage,” and
gpecia handling costs expected to be associated with the segregation of HW wheat. The parameters
for these economic variables under the different scenarios are summarized in Table 11. Triangular
digtributions with values for Low (LO), Mogt Likely (ML), and High (HI) parameters are used in the
model. The digtributions are considered to be independent of each other, an assumption that seems
reasonable given the nature of the varigbles.

Table11. Parametersfor Key Economic Variables, @RI SK
| Price "Premium" Yield "Advantage" Special Handling
Scenario cents/bu bu/acre cents’/bu

*) LO ML Hl LO ML Hl LO ML Hl
1- Base Case 0 6 12 -2 0 2 2 6 8
2a- Premium Only 0 6 12 0 0 0 2 6 8
2b - Premium Only 6 10 20 0 0 0 2 6 8
3-Yield Only 0 0 0 0 3 5 2 6 8
4 - Premium + Yield 0 6 12 0 3 5 2 6 8
(*) LO=Low, ML =Most Likely, HI=High

Other key variablesin the modd for each of the Crop Reporting Didricts in North Dakota and
consdered as “fixed” for the analyss of yield and premium, include farm prices for hard spring wheat
based on 5-year averages, hard spring wheet yields based on 5-year historica averages, and projected
2000 crop budgets for spring wheet in North Dakota. The spreadsheet model is shown in Table 12.

Scenario 1. The base case scenario reflects the initial “bet” assessment of vaues for the
parameters for the key variables.

Price Premium: Thelow vaue of O (zero) reflects the views of severd industry leaders that
there will not be a premium offered for white wheet, the most likely vaue of 6 cents per bushe rdates
to the higher extraction rate that millers should be able to redize, and the high parameter of 12 cents per
bushd takes into account views of the optimistic promoters of white whest.
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Table 12. Price/ Yield Modd Under Uncertainty

CRD > ND 1 ND 2 ND 3 ND 4 ND 5 ND 6 ND 7 ND 8 ND 9
WHEAT PRICES (1)
HRS 3830 3890 4030 3.850 4070 4090 3880 3850 4.240
Price" Premium” (Whit%
$/bu 0.060 0.060 0.060 0060 0060 0060 0060 0.060
"HWS" 3890 3950 4090 3.910 4130 4150 3940 3910 4.300
YIELDS (2)
HRS (5-yr, 94-98) 28.3 28.0 31.2 28.7 279 333 28.7 25.0 31.7
Yield " Advantage" (White Wheat
bu/acre 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
"HWS" 28.3 28.0 31.2 28.7 279 333 28.7 25.0 31.7
PRODUCTION COSTS (3)
Direct ($/acre) 50.69 51.85 5883 47.56 51.83 5641 4443 4443 54.82
Indirect  ($/acre) 5257 5564 6710 4946 5591 6997 4580 4580 6510
103.26 10749 12593 97.02 107.74 12638 90.23  90.23
Special Handling Costs (White Wheat)
$/bushel 0.053 0.053 0.053 0.053 0053 0053 0053 0.053
NET RETURNS
HRS
$/acre 5129 1430 -0.194 13.475 5813 9817 21126 6.020 14.4888
$/bu 0181 0051 -0.006 0.470 0208 0295 0736 0241 0457
"HWS"
$/acre 5318 1617 0014 13.666 5999 10.039 21.317 6.187 14.699
$/bu 0.188 0058 0000 0.476 0215 0301 0743 0247 0.464
"HWS" Advantage
$/acre 0189 0187 0208 0.191 0186 0222 0191 0167 0.211
$/bu 0.007 0007 0.007 0.007 0.007 0007 0007 0007 0.007

(1) Based on 5-year averages of Minneapolis Prices

Futures 3.91
Basis (14%) 0.80

- Rail Shipping Costs (current tariffs)

- Handling Costs 0.11

(2) North Dakota Agricultural Statistics (5-yr. average, 1994-98).

(3) Farm Management Planning Guide, “Projected 2000 Crop Budgets,”

NDSU Extension Service.
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Yield Advantage: Theyidd advantage parametersinitidly center around O, with an equd
likelihood that the white wheet yidd differentid in early wheat breeding efforts might range as much as
+/- 2 bushds per acre. From avariety release point of view; however, it is unlikdy that a new variety
would be released unlessa 3 to 5 bushd per acre yied advantage over existing varieties was evident in
the breeding trids.

Special Handling Costs: The specid handling cogts parameters, based on Herrman's sudy,
areinitidly alow vaue of 2 cents per bushd, amogt likely vaue early on of 6 cents per bushd, and a
high value of 8 cents per bushd.

Scenario 2. Inthis scenario, the same price premium distribution asin the base caseis
included, but with the assumption that HW wheet yields will match the yields of HRS wheet and no
yield advantage will be redized. In Scenario 2a ,the conservative price premium distribution
parameters (0,6,12) of the base case are used, while in Scenario 2b, more optimistic parameters
(6,10,20) are used in the price premium distribution.

Scenario 3. No price premiums are consdered in this scenario, but yield advantage
parameters are increased to alow vaue of 0, amogt likely vaue of 3, and a high value of 5 bushels per
acre. Thismore closdaly represents the yield increase that might be expected for release of anew

vaidy.

Scenario 4. This scenario includes the conservative price premium parameters and the more
optimistic yield parameters used in the previous scenario.

Results: @RISK was used to conduct the stochastic smulation using the above distributions.
The results are based on 2,500 iterations.

The numbers reported represent the HW wheat “ Advantage’ for North Dakota CRD 1.
Similar results are evident for the other CRDs (Crop Reporting Didtricts). The range and average
vaues expected in each of the scenarios are summarized in Table 13 for each CRD. The mean
additiona return in Scenarios 1 and 2a are essentialy zero on a per acre basis while with the higher
premium in Scenario 2b the mean additiond return is il less than $2.00 per acre. Only in Scenarios 3
and 4 which reflect higher yidd expectations is the average additiond return worth taking on the
additiona risk of considering switching to production of HW whest.
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Table13. Summary Statistics
HW Wheat “Advantage” ($/acre)
Scenario Min Mean Max
1 -7.88 0.21 8.31
2a -1.99 0.23 2.55
2b -0.32 1.93 4.77
3 -1.46 8.60 8.50
4 -0.16 10.49 19.79

Sdlected outcomes of cumulative probabilities are summarized in Table 14 and discussed
below. The probability of the additiond returns that might be redized with HW whest production are
noted for severd positive return levels. The probability of pogtive additiona returns are greater than
57 for dl of the scenarios. The probability of additiond returns greater than $5.00 per acre are only
.07 in Scenario 1 (Base Case) and are zero in Scenario 2 where little or no yield increases are
expected. In Scenarios 4 and 5 which reflect expected yield increases for HW whest, positive
additiona returns are expected nearly 100 percent of the time while the probability of the additiona
returns exceeding $5.00 per acre are .81 and .90 for Scenarios 4 and 5, respectively.

Clearly the importance of yields comparable to or greater than current wheet varietiesis evident
if thereis any expectation that HW whesat will be adopted in North Dakota

Table 14. Probabilities Related to Potential HW Wheat " Advantage'
HW 1 2a 2b 3 4
Advantage Base Premium | Premium+ | Yield Adv | Yidd&
($lacre) Case Only Only Only Premium
>$0.00 0.570 0.607 0.993 0.989 0.998
>$1.00 0.399 0.166 0.833 0.975 0.9%4
>$3.00 0.201 0.000 0.138 0911 0.965
>$5.00 0.071 0.000 0.000 0.809 0.899
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5. SUMMARY

The level and even redization of price premiums for HW whest is very uncertain. Proponents
of HW whesat expound on a number of positive attributes that suggest it has numerous advantages over
hard red white and can meet the requirements of a number of growing markets, suggesting that HW
wheet should benefit from a price premium over hard red wheet. To date the supply of HW whest in
the United States, however, is not sufficient to establish atrue commercid market and any premiums
offered are primarily incentives to producers to grow HW wheat. Thereis no strong indication that
processors are willing to pay a premium for the qudity attributes that they indicate are desirable for the
end user product or processing attributes that would benefit them.

It is critical that mixing of red and white whegat be avoided to prevent the wheet from being
classed as*“mixed wheat,” subject to Sgnificant price discounts. Until the grain handling industry
evolves to a point where segregation/identity preservation becomes the norm specia handling costs will
continue to exist. Price premiums or increased yields must be redlized to offset these additiond costs of
handling white whest.

|dentifying the target markets and focusing on the quality attributes desired by those marketsis
important to the wheet breeding programs. While there is much discussion about the development of a
“dua purposs” HW whest the quality characteristics of the two primary markets (bread baking and
noodle making) are condderably different. It does not seem likely that a sngle focus would serve elther
market well.

The Adan market is viewed as a potentidly large market for HW wheat because of its
favorable characterigtics for making noodles, arapidly growing market ssgment in Asa The Sze and
extent of this export market, however, is uncertain. Audtrdia hasthe edgein qudity, critica volumes,
and logigtics cogsin this market. 1t isnot clear whether the market islarger than what Audraia
currently supplies or whether they are adequately meeting the current needs of the Asan markets.

Without question, increasing per acre yield is critical to acceptance of HW whest by producers.
The uncertainty of premiums for HW whesat and the additiona segregation and handling costs
associated with maintaining the integrity of HW wheat must be offset by increased yields to ensure the
producer has a chance of redlizing acceptable returns associated with the risks and unknowns of
switching to anew class of whest.

The production practices for HW whesat are much like the practices for hard red wheat, but an
agronomic issue still to be overcomeis the tendency for pre-harvest sprouting of HW wheat when
weether conditions are lessthan ided. The development of arobust HW whest is essentid if it isto
compete with hard red whest.

While the jury is till out on the acceptance of HW whesat in HRS whest aress, largely due to

the uncertainty of the redlization of price premiums, it would seem to be in the best interests of North
Dakota producers that wheat breeding programs continue to include some devel opment efforts on HW
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whesgt. At present, the primary focus needs to be on yield improvements and the development of a
robust wheat adaptable to climatic conditionsin North Dakota to reduce the risks of switching to HW
whedt as an dternative crop. With the premium position of HRS whest, the push for development of
HW wheat in North Dakotais not nearly as strong asin other states. There is aways merit; however,
in kegping aternatives dive o as not to be left too far behind should consumer patterns and
preferences shift Sgnificantly.

The focus for HW whegt breeding programs must include maintaining or improving yields and
developing resstance to pre-harvest sprouting without reducing qudity. To enhance any likelihood of
price premiums, the focus must be on continued improvement of quality characteristics for bread
baking, primarily for the growing domestic specidty bread market (such as artisan and hearth breads).
Alternatively, one could focus on devel oping improved noodle qudity characteristics for the growing,
but uncertain, Asan market in an effort to compete with Audtrdia If or when the HW wheat market
deveops, it isunlikely that a“dua purpose’ focus will satisfy the more discerning consumers
domesticdly or internationdly.
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