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Trade Liberalizing Impacts of NAFTA in Sugar:
Global Implications
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Abstract

In 2008, the NAFTA provisions opened the U.S. mafgesugar imports from Mexico. The
FAPRI U.S. agriculture sector model and the Mexiagriculture sector model were utilized
simultaneously to analyze the implications for bgsiness interests of free trade with Mexico in
sugar. It was found that the dire predictions d.Uproducer interests would not materialize. The
economic impacts were much less than had beencpeddit was found that even with free
trade, U.S. and Mexican sugar prices do not movecistep.

Keywords:. policy, NAFTA, sugar
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Problem

While U.S. consumers traditionally have had a swaath, some chinks may be developing in
the armor. Consumption of sugar and high fructmsa syrup (HFCS) peaked at 132 pounds
per capita in fiscal year (FY 1999 but then declined progressively to 117 psundrY 2009—
an average of 1% per year over the decade (FiQuiFCS accounted for most of the decline,
with per-capita consumption falling from 65 pouma$Y 1999 to less than 53 pounds in FY
20009.

The changes occurring on the demand side coulavaefed by those on the supply side.
Traditionally, the U.S. sugar industry has beerlyigrotected by policies that restrict imports.
Over the last decade, these policies have resultad average price of sugar in the U.S. market
that was approximately double the world markete(f€igure 2). Because of the North
American Free Trade Agreement (NAFTA), there arédonger any restrictions on the amount of
sugar the United States can import from Mexicohi results in a sharp increase in U.S. sugar
imports, it could transform U.S. sweetener markets.

140
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Figure 1. U.S. per-capita consumption of refined sugar dagh-fructose corn syrup (HFCS).
Source: Author calculations based on USDA Economic Rede8ervice data from “Sugar and Sweetener
Yearbook Tables,” available http://www.ers.usda.gov/Briefing/Sugar/data.htm#ieak .

Many expected the NAFTA liberalization of North Arrcan sugar markets to result in a surge
of exports of Mexican sugar into the United Stakemly indications appeared to confirm this
view: in the first full year after the final barrgeto U.S.-Mexican sugar trade were removed in
2008, Mexican exports of sugar to the United Staiggoded, more than doubling from the
previous record set just one year earier.

! Sugar data are reported here on a fiscal year §B%is, where the fiscal year begins on Octobdrtfieoprevious
calendar year. FY 2009, for example, extended f@mober 2008 until September 2009.

2 USDA'’s January 201World Agricultural Supply and Demand Estimateports U.S. imports of Mexican sugar
reached 1.4 million short tons in FY 2009, up from million tons in FY 2008.

00 2010 International Food and Agribusiness Management Association IFAMA). All rights reserved. 2
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Figure2. U.S. and world raw sugar prices.
Source: USDA Economic Research Service, “Sugar and Swee¥earbook Tables,” Tables 3 and 4, available at
http://www.ers.usda.gov/Briefing/Sugar/data.htm#eak

The story, however, is not so simple. Mexico alas & Tariff Rate Quota (TRQ) designed to
keep the price of sugar in Mexico above the lelwat prevails in world markets. In fact,
domestic sugar prices in Mexico are sometimes abtimae in the United States (Figure 3).
However, in FY 2009 there were strong incentivedexico to export to the United States as
the Mexican refined sugar price fell 7.1 centsypmind below the U.S. price. Mexico increased
its exports to the United States in FY 2009 by glyadrawing down sugar stocks built up in
previous years. When weather problems reducedzbeotthe FY 2010 sugar crop in Mexico,
tight supplies in the Mexican sugar market causédchmatic price spike that at least temporarily
drove Mexican sugar prices above those in U.S. etarkVhat will happen next in North
American sugar and sweetener markets remains antesnd different plausible scenarios have
very different implications.
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Figure 3. U.S. and Mexican refined sugar prices.
Source: USDA Economic Research Service, “Sugar and Sweetégarbook Tables,” Tables 5 and 55, available
http://www.ers.usda.gov/Briefing/Sugar/data.htm#peak

00 2010 International Food and Agribusiness Management Association IFAMA). All rights reserved. 3
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Sugar markets also have a number of other feathatsleviate from free trade ideals. Price
supports, TRQs, and state traders are prevalebalyo As a result, the residual world market
for sugar has been thin, with relatively small wvoks being freely traded outside preferential
arrangements. Both the residual market and the ingnational markets have been dominated
by developing countries, often as state refinetsamstate traders.

An additional factor influencing the U.S. caloriweetener supply and demand situation is
competition from biofuels. Brazil is the world’'sr¢gest exporter of sugar, but the country uses
most of its sugarcane to produce ethanol, not sigaile Brazil led the world in the
development of ethanol, U.S. ethanol productionsuspassed that of Brazil (AFDC). Increased
corn demand for ethanol was one of the factorsrdsatlted in a rise in the price of HFCS, a
primary U.S. soft drink sweeten&rBrazil and the United States also produce bi@diigem
soybean oil. Land utilized for sugar productiorboth Brazil and the United States has had to
compete with that utilized to produce corn and seyts, creating yet another linkage between
sweetener and biofuel markets.

Objectives

This paper identifies and weighs the factors aiffigcthe contemporary and future Mexican and
U.S. sugar industry. The analysis takes placeNMBTA open-market environment where sugar
competes with HFCS produced from corn and wherane@ihproduction has important direct and
indirect effects. The specific objectives of th@@ainclude:

1. To evaluate how the changed configuration of denfandugar and HFCS impacts the
U.S. and Mexican agriculture and agribusiness s&cto

2. To evaluate the impacts of NAFTA sugar provisiondlee Mexican and U.S. sugar
supplies.

3. To explore the implications of this change in sygalicy for the market for sweeteners,
for consumer demand, and for agribusiness firmititi&ze sweeteners.

Literature Review

While there have been a number of previous stuafissgar and sweetener policy issues, the
interactive impacts of freer trade policies andstoner demand changes have received little
empirical analysis. In 1987, Lieu, Schmitz, and &smm completed an economic welfare analysis
of the gainers and losers for the U.S. sugar psagport and production control program with a
finding that while the U.S. producers experienc@dé welfare gains, U.S. consumers were
much bigger losers as were producers in other cegsnSubsequently, Kennedy and Schmitz
used a welfare approach to analyze the U.S. pramfucsponse options to increased imports of
sugar. While the NAFTA opening of the U.S. sugarket and the anticipated drop in U.S.

% Corn prices also rose from 2005-2008 becausegbiehienergy prices, which increased the cost dfifer and
fuel, strong global food demand growth, and thethwerainduced reductions in grain supplies in majguorting
countries, and a range of other factors. Corn piiiae/e since retreated but remain above pre-20@¥%le
(Westhoff). HFCS prices rose with corn prices baenremained high even as corn prices have dediinedtheir
peak levels.

00 2010 International Food and Agribusiness Management Association IFAMA). All rights reserved. 4
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sugar prices is mentioned as a justification ferstudy, most of the attention in this research is
given to the impacts of U.S. production controlippbptions.

Of greater interest to this analysis is a 2008ystydCastillo, Bucaram, and Schmitz, which
studied price relationships in the U.S. sugar marRé&ey concluded that the consequence of
increases in U.S. corn prices could be to put sagarprice advantage over HFCS, thus
increasing the demand for sugar and reducing tice gdepressing effects of increased imports
from Mexico. Neither of these studies gave attentmlimitations on the sugarcane production
potential of Mexico, the impacts of open marketig@es on Mexico, or the policy options
available to Mexico, which are a central focusho$ tanalysis.

Procedures

Over the past two years, a Mexican baseline andypahalysis model has been developed as a
counterpart to the U.S. model maintained by thedFaal Agricultural Policy Research Institute
(FAPRI) at the University of Missouri (Meyers et)alBoth models are being utilized to
evaluate for U.S. and Mexican policymakers, theaotp of policy changes. Utilizing models
simultaneously makes it possible to evaluate effetfree trade in sugar on the U.S. and
Mexican producer, agribusiness, and consumer sector

The U.S. and Mexican models are directly linkeénsure a consistent set of estimate results for
North American markets. This linkage makes it jaedo analyze the impacts of economic and
policy changes on the agriculture and agribusisessors in both countries. Utilizing these
models, the impacts of liberalization of sugar ¢racider NAFTA are analyzed over the next
decade, 2010-2019. This analysis simultaneousigiders the effects of NAFTA, ethanol,
HFCS, and farm policies on the agriculture subgsatlated to sweeteners, corn, and ethanol
for both countries.

Demand and Supply Conditions for Sweeteners
Changes in U.S. Demand for Sweeteners

U.S. demand for sugar and HFCS has been influgmaedrily by the combination of changes

in consumer tastes and preferences and changicg netationships. In the past two decades,
U.S. sugar consumption has been relatively stabddef/ and Dohlman, Haley, and Jerardo).

The big change in U.S. caloric sweetener uselibatable to the 19% drop in per-capita HFCS
consumption from FY 1999 to FY 2009. The majorugeHFCS is the beverage industry

(ERS, Sugar and Sweetener Background). Table destgjthat there has been a marked shift in
demand from caloric soft drinks, primarily sweetgémath HFCS, to bottled water. Part of this
shift may represent a change in consumer prefesgii@@ah and Busby). HFCS has encountered
adverse publicity from studies linking HFCS constioypwith obesity and other health

concerns, as reported widely (e.g., Science Daihg) even dramatized on a recent television sit-

com?

* Corn prices also rose from 2005-2008 becausegbiehienergy prices, which increased the cost dfifer and
fuel, strong global food demand growth, and thetherainduced reductions in grain supplies in majguorting
countries, and a range of other factors. Corn piiiae/e since retreated but remain above pre-20@¥%le
(Westhoff). HFCS prices rose with corn prices baenremained high even as corn prices have dediinedtheir
peak levels.

00 2010 International Food and Agribusiness Management Association IFAMA). All rights reserved. 5
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Table 1. U.S. carbonated soft drink and bottled water congion per capita
by calendar year, 1989-2007.

Carbonated soft drinks

Calendar Bottled Diet Other Total
year water soft drinks soft drinks soft drinks
Gallons

1989 8.1 13.4 33.0 46.4
1990 8.8 14.0 33.1 47.1
1991 8.9 14.1 33.1 47.3
1992 9.2 13.9 33.4 47.3
1993 9.9 13.6 34.3 47.9
1994 10.8 13.8 35.6 49.4
1995 11.6 13.8 36.8 50.6
1996 12.4 13.8 37.8 51.6
1997 13.4 13.6 39.1 52.7
1998 14.4 13.9 39.9 53.8
1999 15.8 13.8 39.7 53.5
2000 16.7 13.8 39.4 53.2
2001 18.2 13.9 39.0 52.9
2002 20.1 14.4 38.5 52.8
2003 21.6 15.1 375 52.6
2004 23.2 15.4 37.0 52.5
2005 255 15.3 36.3 51.7
2006 27.7 15.2 35.4 50.6
2007 29.1 14.9 33.9 48.8

Source: ERS/USDA, Beverage Consumption per capita datdsgerage.xls/.
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Figure4. U.S. Sweetener Prices.
Source: ERS, “Sugar and Sweetener Yearbook Tables,” Tahl8sand 9. The HFCS price reported is the spot
price for HFCS-42 in Midwest markets.

Relative prices of sugar and HFCS may have alsgeglan important role in the recent decline
in HFCS consumption. For many years, HFCS soldlatge discount to sugar, providing a
strong incentive for its use in soft drinks andevtbuitable products. That relationship changed

00 2010 International Food and Agribusiness Management Association IFAMA). All rights reserved. 6
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dramatically over the last few years. The HFCSemcreased by 94% between FY 2005 and
FY 2009 and actually exceeded the price for ravecmgar in FY 2008 and FY 2009 (Figure 4).

Changes in Mexican Demand

The sugar and HFCS demand patterns in Mexico ate different than in the United States.
While over the period, 2001-2009, total Mexican &h8. demand for sugar and HFCS were
reasonably comparable, Mexican sugar use per ¢apia two-thirds higher than that of the
United States (Table 2). Prior to NAFTA's full imepnentation, domestic HFCS production in
Mexico was hindered by high Mexican corn pricesG3Amports were long restricted, and a tax
was imposed on the use of HFCS in soft drinks.

Table 2. Mexico sugar and HFCS consumption per capita.

Fiscal year Sugar HFCS Sugar and HFCS
Pounds
2001 99.5 13.1 108.6
2002 105.8 5.7 111.5
2003 105.7 2.8 108.5
2004 112.0 2.8 114.9
2005 108.6 7.4 116.0
2006 112.6 13.7 126.3
2007 107.5 14.2 121.7
2008 106.3 15.7 122.0
2009 102.3 13.0 115.3

Sour ce: Sherwell, Knutson, and Westoff.

In spite of these factors inhibiting the industiiexican HFCS consumption increased from 2.8
pounds per capita in FY 2003 to 14.2 pounds in B872 Most of the growth, however, was for
uses other than carbonated soft drinks, which ooad to be sweetened with sugar. With full
NAFTA implementation, Mexican HFCS producers nowénfree access to U.S. corn, and the
tax on the use of HFCS in soft drinks was repeal¢ith the playing field leveled, an important
guestion is whether the Mexican soft drink industrly evolve to rely as heavily on HFCS as its
U.S. counterpart.

At least two factors will play a role in determigifuture use of HFCS by the soft drink industry.
First, it is often asserted that Mexican consurharge a strong taste preference for sugar rather
than HFCS, so soft drink producers may be reludtatdke a step that could alienate consumers.
Second, as noted by Castillo, Bucaram, and Schthizielative prices of sugar and HFCS in the
Mexican market will also clearly play an importaaole.

Another important dimension of demand for Mexicagar is the export market. Prior to 2008,
Mexican exports of sugar to the United States wariéed by a TRQ. In 2008, NAFTA
provisions removed all restrictions on Mexican suggorts to the United States. Due to high

® In contrast with the United States where most eomtion is refined sugar, most sugar consumed iRiddes
“standard” sugar, with about 96 degrees of poladmatvhile refined sugar has 99 degrees. Mexicamesboth
standard and refined sugar.

00 2010 International Food and Agribusiness Management Association IFAMA). All rights reserved. 7



Knutson et al. / International Food and Agribusiness Management Review / Volume 13, Issue 4, 2010

stocks and low sugar prices relative to U.S. pribésxican sugar refiners took advantage of this
policy change by sharply increasing exports (T&)léMexico's exports to the United States
increased from 118,000 tons in FY 2007 to 694,008 in FY 2008 and 1.402 million tons in

FY 2009. This increase in export demand drew dstwoks and caused Mexican sugar prices to
rise sharply in 2009. Coupled with a weather-redwstggar crop in 2009, Mexico was forced to
increase its TRQ and import more sugar to addressdrious shortage in the domestic market.

Table 3. U.S. and Mexican sugar production, exports, ancisp

United States | M exico
Fiscal Sugar Sugar Sugar Sugar Sugar Sugar
year production  imports exports production imports exports
1000 Short tons

2005 7,877 2,100 259 5,813 132 276
2006 7,399 3,443 203 5,813 629 247
2007 8,446 2,080 422 5,846 130 487
2008 8,152 2,620 203 6,081 694 237
2009 7,484 3,082 137 5,470 1,402 607

Changes in U.S. Sugar Supplies

U.S. sugar production fell in FY 2006, partiallychese of the damage caused by Hurricane
Katrina, which occurred in August 2005. Recoveryhaf Louisiana sugar cane industry and
record sugar beet yields in the Plains resultexisharp recovery in production in FY 2007. U.S.
cane sugar production was fairly steady from FY7Z2@0FY 2009, at about 3.4 million short
tons each year, and preliminary estimates suglgestY 2010 crop will be about the same.

In contrast, beet sugar production has been gaiiae in recent years. Strong returns to
competing crops, rising sugar beet production ¢astd other factors led to a 23% reduction in
the area planted to sugar beets between FY 200Far2D09. This contributed to a significant
reduction in U.S. sugar production in FY 2009, thotnestic market prices were somewhat
restrained by the surge in imports from Mexico.

In FY 2010, there has been some recovery in U.& dqagyar production, but reduced sugar
imports from Mexico have led to a very tight markat a sharp increase in U.S. sugar prices.
World sugar prices have set record highs this ye#rso much because of developments in
North America, but because of a very poor cromatid and a Brazilian crop that also fell short
of expectations. For the first time in decades,ldveugar prices have actually risen above the
levels at which the U.S. government supports thektic market price, making it difficult to
relieve the pressure on the domestic market byingehe U.S. market to third-country imports.

Changes in Mexican Sugar Supplies
The Mexican sugarcane crop was adversely affegtgubbr weather conditions in both FY 2009
and FY 2010. Large carry-in stocks from FY 2008ybeer, meant that total sugar supplies in

Mexico in FY 2009 were adequate to allow the coutdrexport record amounts of sugar to the
United States. Without the buffer provided by lastyigcks, the poor FY 2010 crop led to

00 2010 International Food and Agribusiness Management Association IFAMA). All rights reserved. 8
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incredibly sharp increases in domestic sugar pritdsexico. For example, the price of standard
sugar in Mexico rose from 17 cents per pound inriraty 2009 to almost 45 cents per pound in
September 2009 (ERS Sugar and Sweetener Yearbable $4). As a result, Mexican sugar
was no longer very attractive to U.S. buyers, aljfosugar that was under contract continued to
be delivered.

U.S. and Mexican Basdine

The U.S. and Mexican baselines were developed WSARRI's U.S. baseline model (FAPRI),
which has a 25-year history of development and ecdraent. Following its development,
FAPRI's 2010 baseline was peer reviewed by USDAdEessional Budget Office, and industry
analysts with adjustments considered to be judtifldne Mexican baseline model (Sherwell,
Westhoff, and Knutson), was first developed antizetl in 2008. The Mexican model was
substantially modified in 2009 to better reflechastic and trade policies. Special attention was
given to improving and updating the sugar modekds peer reviewed by SAGARPA and
industry analysts.

U.S. Baseline

The 2010 baseline reflects a substantially diffeegmicultural economic situation than has
existed over much of the period since World WalrlIshort, higher grain prices than pre-2007
levels increase HFCS prices and competition fod.|&dhile it is easy to oversimplify, higher
grain prices reflect both increased costs of priadnadue mainly to higher energy prices and
increased use of corn for ethanol production. Baibtnomic and political conditions foretell
little likelihood of a relaxation of these presssioan grain prices.

The 2010 sugar baseline reflects the fact thatymooh expenses have increased dramatically
with 40-60% increases in expenses for seed, pasticand fertilizer. Although the figures are
uncertain (USDA only publishes sugar beet expenties®010-2019 baseline shows lower
average net returns per acre to both sugar beetsugar cane than the 2005-2008 average.
Sugar prices at historical norms (23 cents per gpwould result in even lower levels of U.S.
sugar production, as some producers could not amsts or would find other crops more
attractive. Even at relatively high current pricgsS. sugar beet acreage is far below pre-2007
levels. Likewise, HFCS prices are above pre-200&I& which are projected to continue. While
the U.S. sugar market continues to be politicalgnaged, in this environment there is no reason
to anticipate that USDA sugar program managers advtaide action to run prices at below 23
cents per pound. The 2008 farm bill requires, pkoetime of shortage, that non-NAFTA
imports are maintained at the WTO-required lewglich makes it more difficult for USDA to
manage the price of sugar.

In FY 2010, tight U.S. sugar supplies have lecetmord high prices in the domestic market.
While these high prices are viewed as an anomiady, provide an incentive to cane and beet
producers to increase the area they devote to gugduction this year, which should lead to a
larger U.S. sugar crop in FY 2011 (Table 4). Basesugar acreage is projected to be fairly
stable in later years, but yields increase in Vuith past trends to result in modest growth in U.S.
sugar production.
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Table4. U.S. sweetener supply, utilization, and priceseliae projections.

Fiscal year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Area harvested (Thousand acres)

Sugarcane 821 857 866 844 842 842 841 839 835 832

Sugar beets 1,145 1,315 1,205 1,183 1,190 1,195 1,201 1,197 1,196 1,197
Sugar supply and use (Thousand short tons, raw value)

Production 7,837 8,913 8,611 8,541 8,681 8,831 8,985 9,084 9,192 9,316

Imports 2,157 2,067 2,144 2,136 2,118 2,094 2,062 2,030 2,000 1,964

(from Mexico) 340 550 625 615 594 568 534 499 467 428

Domestic use 10,293 10,401 10,544 10,532 10,616 10,749 10,859 10,923 11,004 11,096

Exports 168 161 161 161 160 160 160 161 160 160

Ending stocks 984 1,403 1,453 1,437 1,459 1,475 1,503 1,534 1,562 1,585
HFCS supply and use (Thousand short tons)

Production 8,790 8,790 8,834 8,969 9,058 9,117 9,152 9,202 9,249 9,303

Domestic use 8,232 8,116 8,078 8,127 8,141 8,142 8,128 8,135 8,139 8,151

Net exports 558 675 756 842 917 975 1,025 1,067 1,110 1,153
Per -capita consumption (Pounds)

Refined sugar 61.9 62.0 62.2 61.6 61.4 61.6 61.7 61.4 61.3 61.2

HFCS 53.0 51.7 51.0 50.8 50.4 49.9 49.4 48.9 48.5 48.1

Sum 114.9 113.7 113.2 112.4 111.9 1115 111.0 1104 109.8 109.3
Prices (Cents per pound)

Raw cane sugar 31.1 26.5 25.7 26.3 26.5 26.8 26.9 26.9 27.0 27.1

Refined beet sugar 45.3 35.0 33.8 34.6 34.8 35.2 35.3 35.2 35.3 354

HFCS 26.3 25.2 255 25.9 26.2 26.7 27.1 27.1 27.3 274

Source: Author estimates using the FAPRI U.S. model ardSherwell, Westhoff, and Knutson Mexico model.

Refined sugar consumption per capita projectionsane around 61-62 pounds per capita over
the next decade. Consistent with recent trends,FHe@sumption projections fall from 53
pounds per capita in FY 2010 to 48 pounds per @apiEY 2019.

U.S. sugar imports remain relatively stable at @al2omillion tons per year. Imports from
countries other than Mexico are largely determingthe TRQ and other special programs. The
baseline assumes the TRQ is increased slightlyi@@10 to slightly alleviate the current tight
supply situation but then is set at the minimunelg@ermitted under international trade
agreements in subsequent years.

Baseline U.S. sugar prices retreat from the cupenk in FY 2011 but remain slightly above the
levels that prevailed prior to FY 2010. This ressiitontingent on competing crop prices that
remain above the historic norm because of contimuedth in biofuel production, the assumed
recovery of the world economy, and oil prices t#latwly increase over time. After having a
price advantage relative to sugar in FY 2010, HpG&es are projected to be generally near
prices for raw cane sugar in FY 2011 and beyond.
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Mexican Baseline

Poor weather reduced the Mexican sugar crop in B0th2009 and FY 2010. If growing
conditions return to normal, current high pricesoudd provide an incentive for increased
Mexican sugar production in FY 2011 (Table 5). ‘@hea devoted to sugar production in Mexico
is projected to remain fairly steady in later yesosproduction only increases with very modest
growth in yields.

Mexican sugar consumption is constrained in FY 2000igh prices, substitution of non-caloric
sweeteners, and the weak economy. If greater fgpdisult in lower prices, Mexican sugar
consumption could rebound in FY 2011. Total swest@onsumption per capita could increase
from 118 pounds per capita in FY 2011 to 128 poundsY 2019, a rate of growth consistent
with that observed in recent years. Most of thewgn after FY 2011 would likely occur in
HFCS consumption, which is assumed to modestleas® its share of the soft drink market.

Table 5. Mexico sweetener supply, utilization, and pridesseline projections.

Fiscal year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Areaharvested (Thousand hectares)
Sugarcane 667 696 699 700 701 702 702 702 702 702
Sugar supply and use (Thousand metric tons)
Production 4,974 5,349 5,274 5,302 5,326 5,352 5,373 5,389 5,407 5,425
Imports 511 442 438 439 440 442 443 445 446 448
Domestic use 4,819 5,014 5,072 5,123 5,174 5,222 5,273 5,325 5,374 5,423
Exports 309 500 567 558 539 516 485 454 424 390
(to the U.S)) 309 499 567 558 539 515 484 453 424 389
Ending stocks 889 1,111 1,129 1,133 1,131 1,131 1,135 1,135 1,135 1,140
Residual 55 55 55 55 55 55 55 55 55 55

HFCS supply and use

Production 335 331 330 332 335 338 342 344 347 349

Domestic use 782 887 961 1,041 1,111 1,168 1,217 1,258 1,299 1,341

Net imports 447 556 631 709 777 830 875 914 953 992
Per -capita consumption (Pounds)

Refined sugar 98.0 101.2 101.6 101.9 102.2 102.5 102.8 103.2 103.5 103.9

HFCS 154 17.2 185 19.8 20.9 21.8 22.4 23.0 235 24.0

Sum 1134 118.4 120.1 121.7 123.1 124.3 125.3 126.2 127.0 127.9
Prices (Cents per pound)

Standard sugar 38.6 29.4 29.6 29.9 30.5 30.8 31.0 31.2 31.6 31.6

Refined sugar 45.0 34.8 35.0 35.3 35.8 36.1 36.3 36.6 36.9 36.9

Source: Author estimates using the FAPRI-MU U.S. model HredlSAGARPA Mexico model.

Tight supplies limit Mexican sugar exports in FY120Qand exports remain far below the FY
2009 level over the 10-year baseline. Given thgepted supply-demand balance, Mexico
simply does not have adequate sugar supplies tareap large share of the U.S. market. Note
that projected Mexican refined sugar prices arg ganilar to those prevailing in the U.S.
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market. The more integrated the North American sagaket is, the more closely those prices
will tend to follow one another. However, seasqmate variation and a variety of other factors
mean that Mexico may be able to export modest atsamfrsugar to the United States even
when the season-average price of sugar in Mexiequsl to or greater than the U.S. season-
average price.

Scenario Analysis

In 2008, Mexico and the United States entered afresvtrading era. The effects of this policy
appeared to be less severe than many in the W&t swdustry had anticipated when the
NAFTA provisions were negotiated. In the basejust discussed, the liberalization of U.S.-
Mexican sugar trade does not appear to have draefédicts over the next decade. While sugar
prices in the two countries come in closer aligntterone another, exports of Mexican sugar to
the United States remain limited. In spite of comneoncerns that the NAFTA liberalization
would make the U.S. sugar price support programaukable, baseline sugar prices remain
above the levels that would require the governmeitdke actions to support prices
(approximately 20 cents per pound for raw cane §liga

Of course, actual market outcomes will differ frtmese baseline projections. At least two
plausible scenarios could result in significantlgrenMexican sugar exports to the United States.
These would have important implications for bothrmnies. The scenarios selected relate to: (1)
the impacts of increased substitution of HFCS myas in the production of Mexican soft drinks
and (2) the impacts of increased Mexican sugar tspo

Increased Mexican Use of HFCS

The “more HFCS in Mexico” scenario increases Mexie-rCS consumption by 8.5 pounds per
capita by FY 2019. This is sufficient to allow HF@BSdominate the soft drink market and would
free up Mexican sugar supplies for export to théédhStates. It assumes that Mexican
consumers would accept soft drinks sweetened wWiG $1

Table 6 summarizes the major economic impacthisfscenario in terms of the percentage
changes from the baseline. As soft drink manufactuexpand their use of HFCS, sugar use in
Mexico falls relative to the baseline. This resuttéower prices for sugar in the Mexican

market; by FY 2019, Mexican prices for standardasugll by 19% relative to the baseline. This
results in a modest reduction in Mexican sugar petdn, but it also makes Mexican sugar more
competitive in the U.S. market. The result is a%7Bcrease in Mexican sugar exports to the
United States.

Increased imports of Mexican sugar result in loprees in the U.S. sugar market. These lower
prices result in a modest reduction in U.S. sugadygction. Meanwhile, HFCS prices actually
increase, as the effect of increased HFCS expmittekico outweighs the effect of lower sugar
prices in the domestic market. The combinationighér HFCS prices and lower sugar prices
encourages some U.S. HFCS users to switch to sugar.

® The “loan rate” for raw cane sugar is currently?B8cents per pound, but seasonal price varialitity other
factors mean that the price support program gelgdyagins to have an effect when raw sugar priaédélow
about 20 cents per pound. Note that baseline ra sagar prices never dip below 25 cents per pound.
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While this scenario does result in lower U.S. sygares, it does not result in prices low enough
to trigger government price support activity. Thieets on the U.S. market are less than some
might expect. One reason is that an extra pouttFaIS used by the Mexican soft drink
industry does not translate into a pound of add#i@xports of sugar to the United States. In FY
2019, for example, Mexican HFCS consumption excéadsline levels by 1.03 million metric
tons, but Mexican sugar exports exceed baseliredddoy just 0.69 million metric tons. The
reduction in Mexican sugar prices results in soetiction in Mexican sugar production and
encourages a slight increase in sugar consumptitside the soft drink industry.

Poor weather reduced the Mexican sugar crop in B¥tB009 and FY 2010. If growing
conditions return to normal, current high pricesudtd provide an incentive for increased
Mexican sugar production in FY 2011 (Table 5). ‘@hea devoted to sugar production in Mexico
is projected to remain fairly steady in later yeswgroduction only increases with very modest
growth in yields.

Mexican sugar consumption is constrained in FY 200 @igh prices, substitution of non-caloric
sweeteners, and the weak economy. If greater ssgopsult in lower prices, Mexican sugar
consumption could rebound in FY 2011. Total swesteonsumption per capita increases from
118 pounds per capita in FY 2011 to 128 poundsYi2@Ll9, a rate of growth consistent with
that observed in recent years. Most of the graaftitr FY 2011 occurs in HFCS consumption,
which is assumed to modestly increase its shatieec$oft drink market.

Table 6. Economic Impacts of Mexican substitution of HFC8&dogar in caloric sweetened soft
drinks.

United States M exico
Sugar Raw sugar Sugar HFCS Sugar Standard Sugar
Fiscal year imports price production price exports  sugar price production

(percent change from baseline)

2011 3.8 -1.2 -0.3 1.4 14.4 -3.3 0.0
2012 7.7 -11 -0.7 1.4 25.7 -5.7 -0.4
2013 11.2 -1.5 -0.9 2.2 39.1 -8.1 -0.8
2014 15.2 -2.0 -1.2 2.8 541 -10.3 -1.3
2015 19.3 -2.4 -1.5 3.5 71.0 -12.4 -1.7
2016 23.6 -2.8 -1.8 41 91.2 -145 2.1
2017 28.3 -3.2 2.1 4.8 114.9 -16.4 -2.6
2018 33.1 -3.5 -2.4 5.6 1415 -18.4 -3.0
2019 38.8 -4.0 -2.7 6.2 1775 -19.3 -3.4

Source: Author estimated changes relative to the baseline

Increased Mexican Imports of Sugar
The “more Mexican sugar imports” scenario adjusésNlexican TRQ to allow 1.5 million tons

of additional sugar to be imported at the worlderoy FY 2018. Because the world price is
typically far below the sugar price in Mexico, imswould be expected to increase by the full

00 2010 International Food and Agribusiness Management Association IFAMA). All rights reserved. 13



Knutson et al. / International Food and Agribusiness Management Review / Volume 13, Issue 4, 2010

amount of any increase in the TRQ. The assumedase in imports would add more than 20%
to the Mexican sugar supply.

Table 7 summarizes the major economic impactseostenario. The increase in supplies on the
Mexican market would significantly reduce Mexicamgar prices. Lower prices, in turn, would
result in a reduction in Mexican sugar productiod an increase in Mexican sugar
consumption, partially at the expense of reducedemption of HFCS. Lower Mexican sugar
prices also make Mexican sugar more competititbenJ.S. market, and Mexican sugar exports
in FY 2019 exceed baseline levels by 270%. Theltieguncrease in U.S. sugar imports results
in lower U.S. sugar prices, reduced U.S. sugarymtah, increased domestic consumption of
sugar, and reduced domestic consumption and gocé#-CS.

The interesting story here again is that the ire@ea exports to the United States is noticeably
less than the increase in third-country importdMaxico. In FY 2019, Mexican sugar imports
would increase by 1.50 million metric tons, butaugxports would increase by 1.05 million
metric tons because of the reduction in produciot the increase in domestic use that result
from lower prices. Therefore, increased sugar irgploy Mexico impact Mexican sugar
producers more adversely than they affect U.S.rsugalucers.

Table 7. Economic impacts of 1.5 million tons of additiohdéxican sugar imports from the
world market.

United States M exico
Sugar Raw sugar Sugar HFCS Sugar Standard Sugar
Fiscal year imports price production price exports  sugar price production

(percent change from baseline)

2011 7.4 -2.7 -0.7 -0.5 27.7 -8.0 -0.1
2012 14.4 -3.7 -1.9 -1.5 49.2 -13.0 -1.0
2013 21.4 -4.8 -2.8 -1.6 74.3 -17.8 -1.9
2014 28.6 -6.0 -3.6 -2.0 102.0 -22.0 -2.8
2015 36.0 -7.0 -4.5 -2.3 132.8 -26.2 -3.7
2016 44.3 -8.2 -5.4 -2.6 1711 -29.4 -4.6
2017 53.6 -9.2 -6.6 -3.0 217.9 -31.0 -5.3
2018 58.6 -9.2 -7.2 -2.8 250.6 -31.2 -5.8
2019 58.9 -8.5 -7.0 -2.5 269.5 -31.1 -6.0

Source. Author estimated changes relative to the baseline.

Conclusions and I mplications

There were many dire predictions by U.S. sugaryeedinterests that opening the U.S. market
for sugar under NAFTA would ruin the U.S. sugarusaly. This did not happen, and the results
of this study indicate that it is unlikely to happe the near future under reasonable
assumptions. Clearly, NAFTA'’s effects on the Uja industry have been less than
anticipated for several reasons related to the téexmarket. At least so far, Mexico has not
demonstrated an ability to significantly increasengstic production at the level of prices that
prevail in U.S. markets. Soft drink manufactureasdinot made a wholesale replacement of
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sugar with HFCS, and Mexico has not greatly inadagigar imports to arbitrage low world
sugar prices and high prices in the U.S. market.

NAFTA's effects on the U.S. sugar market have &lsen less than anticipated because of
unexpected developments in U.S. and Mexican marketsn a U.S. perspective, increased
biofuel production, rising production expenses, amdnge of other factors have resulted in less
domestic sugar production than many expected. éyrttomestic sugar consumption has held
fairly steady as HFCS has absorbed most of thectighuin domestic sweetener consumption.
From a Mexican perspective, there appear to baeagrianitations on Mexico’s sugar production
capacity than might have been anticipated. Undeentumarket conditions, there are less
incentives for Mexican sugar users to substitugastor HFCS than has been the case for U.S.
agribusiness firms. Rising HFCS prices meant the® less incentive for users to switch from
sugar to HFCS in 2008 and 2009. The current higlemf sugar in North American and world
markets is not expected to persist, and it is yikieat high corn prices will help keep HFCS
prices above historical norms. In reaction to theent situation, Mexico could increase sugar
imports. However, this would depress prices inNfexican market, with important negative
implications for the Mexican sugar industry, evei did result in increased sugar exports to the
United States.

An important question for the future is just hovegrated the North American sugar market will
prove to be. While U.S. and Mexican sugar pricestmeen correlated in recent years, by no
means have they moved in lockstep. The modelings weported here assumes the U.S. and
Mexican markets continue to be imperfectly integdat If they become more closely linked,
trade will be even more sensitive to relative micethe two markets, and a North American
market will be supplied by the low-cost producédmscontrast, government policies and the
actions of large players in the market could kdepties between the two markets relatively
weak.

NAFTA presents a new economic and trading envirartrfie managers of firms that produce
and utilize sugar. The results of this analysisdat® that in this environment, agribusiness
managers will need to closely monitor conditiorfeeting production, consumption, imports,
and exports to prevent adverse impacts on thenatipas in both Mexico and the United States.
The fact that both producer and agribusiness expethe sweetener sector may differ over the
outlook for the future, sends a clear signal thate is good reason to closely follow
developments in sweetener markets and be flexibiese results clearly suggest that we may be
in a new economic environment with strategic imgdiiens that should not be taken lightly. It is
also important to note that the conditions thadl femathis conclusion and to its implications also
apply to the broader scope of agricultural commeslit As in the past, these conditions will be
affected by both political and economic variabléewever, with freer trade, economic forces
can play a greater role in influencing margins estdrns. The usefulness of this research to
agribusiness lies in providing greater insight itite economic and competitive forces
influencing sweetener production, utilization, andre generally to the changing conditions in
agricultural commodity markets.
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To create and sustain a competitive advantage rketsthat increasingly value animal welfare
attributes, meat companies need to meet publigardte production standards while
communicating to final consumers through their dearbata are collected from a representative
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sandwiches and analyzed with Latent Growth Modelifigs study assesses which content of
positive brand information effectively mitigatethsk of negative information shocks on
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Introduction

Animal welfare is currently one of the most contens$ issues in animal agriculture (American
Veterinary Medical Association 2006, Farm Founda606). While there appears to be no
standardized definition of “animal welfare”, onggipublic discussions and agricultural
economics literature generically use this phras#etme the subject of how production practices
impact the treatment of farm animals. From the per8ve of meat companies, tackling the issue
of animal welfare requires both undertaking a gigant change in practices and engaging in a
complex net of interactions with governments, tetaj final consumers and non-governmental
organizations (NGOSs).

First of all, meat companies have to meet publdadards of governments banning practices that
make animals suffer while raised, transported dagbitered. In the US, residents have recently
expressed ethical concerns for animal welfare ssuth successful ballot initiatives banning the
use of gestation crates in swine production indtstates (Videras 2006). In the European Union
(EV), the Commission signed a protocol in 2006@hbg the European Institutions to pay full
regard to the welfare requirements of animals wbemnulating and implementing Community
legislation (EU Commission 2009). Furthermore, noegahpanies often have to meet the private
requirements of major players along the supplyrchBne European retailers’ association
GLOBALGAP, whichde factocontrols the access of the majority of food impamt Europe
(Reardon et al. 2010), has set animal welfare spespecific standards at the production and
processing level. Global fast food chains such aBdhald’s and Burger King are sourcing an
expanding share of their food from crate free sesi(®lartin 2007).

As meeting public and private standards on aningdare brings additional costs to meat
companies (Henson and Traill 2000, Stott et al5208stimating consumers’ willingness to pay
a premium (WTPP) for animal welfare become necgdsarassessing industry profitability. A
large recent strand of the literature has evidetitada segment of consumers are willing to pay
a premium for pork, chicken and beef with animalfare attributes (Harper and Nilsson 2006,
Lagerkvist et al. 2006, Carlsson et al. 2007, Lsjetpe 2008, Tonsor et al. 2009a, Tonsor et al.
2009c). Results from this research strand are stamgiwith qualitative studies on consumers’
attitudes and perceptions for “animal welfare” prod (Harper and Makatouni 2002, Schréder
and McEachern 2004). Consumers’ preferences fonarwelfare do not seem to vary
significantly depending on demographic variablegs@on et al. 2006, Carlsson et al. 2007,
Tonsor et al. 2009c¢), although they may vary adogrtb their altruism and tendency of free
riding (Lusk et al. 2007).

However, in the new era of global food systems,trnempanies cannot limit their efforts in
meeting the public standards and their private [®iyequirements. They are also increasingly
called to communicate directly to their final congrs by managing their brands effectively,
especially to counteract the negative informati@mf NGOs advocating either against the entire
meat industry (Verbeke and Viaene 2000) or agaangeted firms (Bracke et al. 2005, Fulponi
2006). The case of McDonald’s and Burger King resjiag to negative information by the
People for Ethical Treatment of Animals (PETA) (l8od and Lusk 2004, Martin 2007) is
emblematic and similar to other situations curseaticurring in other food sectors (Mintel
GNPD 2010, Rockwood 2010). Therefore, analyzingcWimositive information effectively
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mitigates the risk of negative shocks affectingand would represent a timely and important
implication for food managers.

Therefore, although literature on animal welfareaggidly expanding, a significant knowledge
gap that remains unexplored is how consumers chifwegreperceptions and preferences for meat
products when receiving information on animal ragsihandling and processing practices. Only
Tonsor et al. (2009b) appear to have so far exgltre impact of media coverage with animal
welfare information on consumer preferences fortrpeaducts. However, no study has so far
analyzed the impact of different contents of pesiinformation that aims at mitigating the
impact of negative information on animal welfar@isTpaper seeks to start filling this gap by
analyzing the differences in the impact on consshparceptions and attitudes of positive
information which is either (1) about the brancporduct but not about the specific issue
contained in a negative shock on animal welfares {ghcalled “distracting” or “unrelated”
information, consistently with the term used by @kand Reibstein 1998), or (2) strictly about
the issue in the negative shock (this is callethtesl” information), in this case, about animal
welfare.

In the marketing literature, much research hasdedwon the effect on consumers of positive
information which is directly related to the cortehnegative information shocks (Tybout et al.
1981, Smith and Vogt 1995, Okada and Rubstein 1R@#) and Dawar 2004, Roehm and
Tybout 2006), but rarely has positive informatiaeb giverbeforenegative information (Smith
and Vogt 1995). In many circumstances, howeveonapany may find it appropriate to
anticipate the risk of future negative shocks amyide ex antepositive information to
effectively manage its brand. Therefore, in thipgrave complete our analysis by assessing if
results are robust when positive brand informaisogiven eitheex anteor ex posta negative
shock on animal welfare.

To analyze the different impact of positive infotioa related and unrelated to animal welfare
on consumers’ perceptions and buying intentionts fita this study were collected from 460 US
residents through an experiment on fast food clmdkeast sandwiches. The analysis is
conducted with a Latent Growth Modeling (LGM) apgech (Duncan et al. 1999), which is an
application of structural equation modeling (SEMIthe context of changes in variables over
time.

Similarly to SEM and other multi-variate techniquapplying LGM to the context of agri-food
marketing provides two key features. First, LGMeg\the researcher a means to assess a set of
relationships among variables simultaneously asgax unique model, rather than in separate
analyses (Hair et al. 2006). Second, it offersagygortunity of exploring the mediators and the
moderators playing a role in explaining the impafcin independent variable on a dependent
variable (Kaplan 2009). In turn, this provides gpportunity of exploringvhy andunder which
conditionsa piece of information or a claim on food attrémsibas an impact on consumers’
buying intentions. This allows expanding knowledgenow consumers change their food
perceptions and values and so ultimately on how tingke their food buying and consumption
decisions. Therefore, in a market where companggareasingly pushed to be consumer-
responsive to create and sustain competitive adgarity increasing their product benefits,
tackling research questions with LGM responds éortbeds of food marketing managers.
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The remainder of this paper is organized as folldwsghe next section, the literature on brand
equity management, negative information shocksydleeof positive brand information and the
concepts of consumers’ perceptions and attitudeseatewed. Hypotheses are developed in the
following section, before the research methodsthadnodel are presented. After illustrating the
results, conclusions are provided in the last sacti

Literature Review
Managing Brand Equity through Information

From a customer perspective, brand equity is conyraefined as “the differential of brand
knowledge on consumer response to the marketitigedbrand” (Keller 1993, p.8). Itis
established in marketing theory and practice thidtllmg and managing brand equity is a
primary source of sustainable competitive advantagelong-term financial performance
(Aaker 1991; Keller 1993). Building brand equity ane creating a brand that is familiar to
consumers and that has strong, unique and favoagbt&ciations. Managing the brand means
creating value by increasing consumers’ brand aves®and/or by maintaining, changing or
creating new favorable, strong and unique assoadigtiKeller 1993). To effectively manage a
brand, it is crucial 1) to understand the ratigmralcess that consumers undertake to evaluate and
to make decisions related to the brand; 2) to khow consumers would respond to different
types of marketing activities (Keller 1993).

For brand managers, a particularly challenging tegkotecting the brand from the risk of
harmful events (Shocker et al. 1994), such asrikang of sudden negative information shocks
(Scott and Tybout 1981; Tybout et al. 1981). Veitgm, negative information shocks are related
to brand attributes that were previously ignoredaarcely taken into consideration by
consumers but that become “suddenly salient” aifiei once the negative information reaches
the consumers. The suspected presence of wormshoiald's hamburgers (Tybout et al.
1981), the unethical labor conditions in multinats’ suppliers in Asia (Elliott and Freeman
2003) and the practice of shemplesingmutilation in Australian and New Zealand wool
products (Chen 2008) are examples of attributeserfsutidenly salient” by negative

information shocks. Before the information shodksilautes such as the presence of worms,
labor conditions and sheep mutilation practicesevignored, but after the shock these attributes
suddenly become important in the evaluation ofamdtrat least for some consumer segments.
Managing the brand and protecting it from the riskeegative information may be particularly
difficult when the “suddenly salient” attributeascredence attribute (Darby and Karni 1973)
rather an experience attribute (Nelson 1970). éncilise of credence attributes, when consumers
are affected by a negative information shock alleeibbrand, managers cannot easily restore
consumers’ perceptions and attitudes through pitddats or other tangible verifying signals,
but can only convince consumers through intangslgeals such as positive information.

Animal welfare is a clear example of credencelaite which suddenly became salient to
consumers and so affected brands in different seefter the release of negative information
shocks by advocacy groups such as PETA (Hudsohasid2004, Martin 2007).

In this paper, we investigate how positive inforimatcan be used with different contents - either
related or unrelated to credence attributes - auliffarent times - eitheex anteor ex post to

00 2010 International Food and Agribusiness Management Association IFAMA). All rights reserved. 20



Dentoni et al. /International Food and Agribusiness Management Review/Volume 13, Issue 4, 2010

prevent the negative effects of information shamksredence attributes such as animal welfare,
which became or is likely to become “suddenly suli€o some consumers groups. Therefore,
we integrate the existing branding literature bglexing how brand equity can be managed
effectively through information in a novel contestich as when the “suddenly salient” attributes
stemming from negative shocks have credence nature.

Negative Information Shocks

Negative information shocks can be defined as gtesidence from a well defined source that
suddenly makes an attribute salient to consumeas/@Dand Pillutla 2000, Klein and Dawar
2004, Roehm and Tybout 2006). In the field of agtiaal economics, researchers have
analyzed the impact of negative information shamkgonsumer demand for food and
agricultural products (Brown 1969, Dahlgran and-¢faid 1987, Smith et al. 1988, Robenstein
and Thurman 1996, Piggott and Marsh 2004, Kaladteaakes et al. 2004). These studies have
analyzed the impact of information shocks on foalty and healthiness, but not on animal
welfare issues. In marketing, researchers havedfoegative information shocks can create
negative brand associations (Klein and Dawar 20ffgct consumers’ attitudes toward the
brand, and ultimately harm brand equity (Dawar Biilditla 2000).

Negative shocks can stem from media informatiobaaf outcomes of the consumption of a
brand’s product, in the case of product-harm crigésin and Dawar 2004) such as food-borne
disease outbreaks. Negative shocks can also bghirabout by negative publicity of non-
governmental organizations (NGOs) advocating agaimsndustry or company practices, such
as unethical treatment of workers (Elliott and Fnaa 2003). However, negative information
can also come from word-of-mouth (Scott and Tyl®81, Tybout et al. 1981, Smith and Vogt
1995) and rumors, when the source of informatiangmitted through the word-of-mouth is not
well defined (Kamins et al. 1997). There is evidetitat word-of-mouth has a stronger negative
effect on consumers’ evaluation of an object thanars (Smith and Vogt 1995).

The magnitude of the effect of negative informattiocks on consumers’ brand evaluations
depends on various factors. First of all, it deeow the content of the information shock, which
means whether the negative information is a pretiaatn crisis (Klein and Dawar 2004) or a
scandal (Roehm and Tybout 2006). In the case afymteharm crises, such as the consumer
outrage at contaminated Coca-Cola cans in BelginaFaance in 199@Coombs 1999),
consumers may perceive a threat for themselveshbgtwere unaware of (Klein and Dawar
2004), experience fear and develop responses ®wip it (Rogers 1975, Floyd et al. 1990,
Tanner et al. 1991). In the case of scandals rengetilat a firm harms other entities, such as
other people (Elliott and Freeman 2003), animalshe environment, consumers may perceive
compassion or solidarity (Batson 1998), as web@®giousness towards the harming firm
(Klein et al. 2004), which may lead to brand boviogt (Klein et al. 2004)However, consumers
may also create inferences between scandals addgirbarm crises. In the case of animal
welfare, researchers have found consumers assgceteals about firms mistreating animals
with food safety concerns and specifically to pratehiarm crises (Verbeke and Viaene 2000,
Harper and Makatouni 2002).

A second key factor driving the magnitude of theeeafof negative information shocks on
consumers’ brand attitudes is the initial equityha targeted brand (Ahluwalia et al. 2000,
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Dawar and Pillutla 2000, Pullig et al. 2006). Intgaular, when consumers have a strong
positive attitude towards the targeted brand (Patty Krosnick 1995) or commitment for it
(Ahluwalia et al. 2000), negative information shetlave a weaker effect. Moreover,
differentiation of a brand from competitors canitithe negative spillover from information
shocks targeting a competing brand (Roehm and Ty2@26). For example, the presence of
strong consumers’ beliefs that a brand owner fadloarporate social responsibility (CSR)
principles is likely to mitigate the effect of neya information shocks about that brand, when
the negative information is unrelated to the CSiRqiples.

A third important factor that explains variationtire effect of negative information shocks on a
brand is the target of the information shock. Tikat the information shock targets the brand
directly, one of its competing brands within thengaindustry, or instead the whole industry,
without any specification about individual bran&éhm and Tybout 2006). In some
circumstances, the negative information shockstarg a competing brand (Brand B) may have
a negative effect on Brand A. In this case, anrmfition shock on Brand B has a “negative
spillover” on Brand A (Roehm and Tybout 2006), wéaes “spillover” is commonly defined as
any phenomenon in which information influencesddslthat are not directly addressed in a
communication (Ahluwalia et al. 2000; Balachandst &hose 2003).

Relative to this literature on negative informatgirocks, this research provides contributions in
the following three areas. First, an analysis espnted on how the impact of negative
information shocks on consumers’ attitudes vamehié context of a scandal on animal welfare
practices. Second, an analysis is done on hownpadt of such a negative information shock
varies when positive information is given beforethahhird, an analysis is provided on how the
effect of the negative information shock on constaratitudes varies according to whether the
ex antepositive information is related or unrelated tanaal welfare issues.

Positive Brand Information

Positive information about the brand can stem fthenfirm owning the brand, through
advertising (Weinberger et al. 1981), or from exétisources that are tied to the firm, such as
sponsors or CSR partners (Klein and Dawar 2004itire brand information usually has the
effect of creating or strengthening positive brasdociations (Keller 1993) but it has also the
role of moderating the effect of negative inforroatshocks about the same brand (Weinberger
et al. 1981; Okada and Reibstein 1998). In thecaljural economics literature, many studies on
the interaction between negative and positive métion has been applied to the case of
genetically-modified food products (Fox et al. 20BDusu et al. 2002, Lusk et al. 2004,
Wachenheim and VanWechel 2004, Nayga et al. 2@08itive information usually has an
impact weaker than negative information shocks {®rand Vogt 1995, Fox et al. 2002), as it is
recognized to attract less attention than negatifeemation shocks (Scott and Tybout 1981,
Tybout et al. 1981).

When it is used to moderate the effect of negatifmation shocks on consumers’ brand
attitudes, positive brand information has a différ@utcome according to two major dimensions:
the order in which the positive information is reeel (Smith 1993Smith and Vogt 1995) and

the distance in the content of positive and negatiformation, that is, whether the two pieces of
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information strictly contradict each other or ab®at different brand attributes (Tybout et al.
1981, Okada and Reibstein 1998, Klein and DawadR0@hen providee@x ante positive
information generally mitigates the negative effefctvord-of-mouth (Smith and Vogt 1995) and
negative product trial (Smith 1993), even if theipfive and the subsequent negative information
contradict each other. When the positive infornmrat®oprovidedex postand denies a negative
information shock or a rumor (i.e., it is “relatet’the negative information), it might be
ineffective in moderating the negative brand asgam or even strengthening it (Tybout et al.
1981, Okada and Reibstein 1998). When creatingipesissociations that are distant from the
negative associationsx postpositive information (i.e., “unrelated” informatipmoderates the
effect of negative information shocks (Tybout erl&81, Klein and Dawar 2004).

A third factor explaining variability of the posig information in mitigating negative shocks to
competing brands is the initial brand differenbat{Roehm and Tybout 2006), which means
having strength and uniqueness of brand assocgtiGeller 1993). When Brand A is not clearly
differentiated from the brand targeted by the nggahock (Brand B) and the positive
information on Brand A is aex postdenial message - such as “the bad thing happerngchnd

B has not happened to our Brand A” — then the pasibformation can reduce or eliminate the
negative spillover effect (Roehm and Tybout 20B6&)wever, in the same circumstance, when
Brand A is clearly differentiated from Brand B, go& information on Brand A that denies
what happened to Brand B can create a negativie\sgilthat would not otherwise exist and
ultimately damage Brand A (Roehm and Tybout 2006).

Relative to this literature on the role of positlwv@and information mitigating negative
information shocks, this research provides a coation in the following two areas. First, an
analysis is provided on how the mitigating rolegositive information varies in the context of a
scandal on animal welfare practices. Second, alysisas presented on how the effect of
positive information on consumers’ beliefs, attgadaind buying intentions varies according to
whether its content is unrelated to the subjethefscandal or directly related to it.

In the attempt to bring such a contribution to @inémal welfare debate and to the literature on
negative and positive information, this study pregmand tests a theoretical framework that
builds upon the theory of attitude formation (Fieimb1967; Fishbein and Ajzen 1975).

Consumers’ Beliefs, Attitudes and Buying Intentions

Consumers’ cognitive process to create their aistowards brands and ultimately to establish
their buying behavior usually starts from evalugtomand attributes (Fishbein 1967). By
processing information about the attributes ofamdr consumers establish both evaluations and
belief strengths for each attribute, such thatcthrabination of the two determines their attitudes
towards the brand (Fishbein 1967). Brand attribatesa category of brand associations, which
in turn are a key dimension of brand equity: whdmamnd has strong, favorable and unique
associations, then it is clearly differentiatedhirother brands (Aaker 1991, Keller 1993). Brand
attributes may be observed before consumptiondBestributes) or only after consumption
(experience attributes, Nelson 1970), but soméeritmay not be visible either before or after
consumption (credence attributes, Darby and Ka®iiB). In the case of credence attributes,
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consumers’ belief strengths play a crucial rolestablishing their attitudes towards products,
and brand information has a crucial importancegtednining consumers’ beliefs.

However, consumers’ attitudes towards a brand da@almays predict buying behavior (Fishbein
and Ajzen 1975). On the other hand, consumersud#s towards buying the brand, moderated
by their subjective norms, predict buying intenionuch more accurately (Fishbein and Ajzen
1975, Sheppard et al. 1988). In turn, buying inter® predict behavior “unless intent changes
prior to performance” or “unless the intention megasdoes not correspond to the behavioral
criterion in terms of action, target, context, tifin@me and/or specificity”. The intention of
buying a brand has various measurable dimensidresmiost general one is the willingness to do
an effort to perform to the buying action (Fishbaimd Ajzen 1975, Eagly and Chaiken 1993),
whereas the nature of the effort may vary accortbripe context: it may be the willingness to
pay to obtain a product from that brand, the liketid to pay a premium for that brand, or the
likelihood to buy the product even if it is notdah a favorite purchasing location. A second key
dimension of buying intentions is the choice of thend among alternatives (Fishbein 1967,
Fishbein and Ajzen 1975), which is the processoofigaring and selecting among the intentions
associated with each alternative in the choice set.

This study borrows from these theories predictmgformation of attitudes and buying
intentions to use the concepts of consumers’ [seirethe presence of an attribute associated to
the brand and attitudes towards a brand (Fish#i )1

Hypotheses Development

The conceptual framework of this study is built npbe theory of attitude formation (Fishbein
1967, Fishbein and Ajzen 1975) and the theorigbefnteraction between positive and negative
information shocks developed in consumer econo(figg et al. 2002, Rousu et al. 2002, Lusk
et al. 2004, Wachenheim and Van Wechel 2004, Nayga 2005) and consumer psychology
(Tybout et al. 1981, Smith 1998mith and Vogt 1995, Okada and Reibstein 1998 n<deid
Dawar 2004, Roehm and Tybout 2006).

When analyzing the interaction between the negatieks and the positive brand information,
two assumptions are made based on the extentliterdirst, negative information has a
stronger marginal impact than positive informatina,matter neither the information sequence
nor the content of positive information, as alreémlynd by Smith and Vogt (1995), Fox et al.
(2002) and Lusk et al. (2004). Secoes,antepositive information has a larger effect on
mitigating the effect of the negative shock tlerpostpositive brand information, as already
tested in extant literature (Smith 1993, Smith ®iodt 1995, Klein and Dawar 2004). This
assumption is also consistent with the theory emlg the impact of prior beliefs and the order
of information on consumers’ evaluations of objg&asso et al. 1998, Carlson and Pearo 2004,
Carlson et al. 2006).

Building upon these assumptions, two major hypabese tested. Firsx antebrand

information which is related to the content of tbkkowing negative shock is more effective in
moderating the negative effect of the informatibngk than brand information which aims at
distracting from that content (i.e., unrelated miation). Providing positive information on
environment, social welfare and animal welfarelattes of a brand and of the brand owner may
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be considered the strategy of companies that reggtto minimize the future risk of being
affected by future negative information shocks eausy advocating Non-Governmental
Organizations (NGOs) or other civil society orgatians. From this perspective, major food
companies that joined multi-stakeholder dialogutsitives such as the Sustainable Agriculture
Initiative Platform (SAI Platform 2009), may beenésted in developing positive brand
information on sustainability issues even if thmnsumers value other attributes of their brands
more. Therefore, it is hypothesized:

H1. Consumers receivingx antepositive information related to animal welfareadiant
the following negative information shock on animaeglfare more than consumers
receivingex anteunrelated positive information.

This hypothesis juxtaposes with findings from poem literature suggesting that positive
information is more effective when it “distractsgrisumers from the negative shock, as it creates
negative associations or rational suspiciousnegsa{t et al. 1981, Okada and Reibstein 1998,
Roehm and Tybout 2006). If data provide evidenggpetting this hypothesis, then providiag
antepositive information on issues that are relatefiitore information shocks may be
considered as a form of insurance for protectirgitand from scandals. Moreover, if the
positive brand information has the strength ofat#htiating the brand from competitors, then
the brand may become immune to any negative inftomahocks affecting its industry,
consistent with the finding of Roehm and TyboutQ&0

On the other hand, how should a company act wheasialready been affected by a negative
information shock? Should it react by developingnar information related to the content of the
negative information, or should it choose to previchrelated positive information? Consistent
with existing literature on product crises (Tybetial. 1981, Okada and Reibstein 1998), which
highlights the risk thagx postinformation relevant to the negative shock jusgrsgthen
consumers’ negative associations, it is hypothddimsee that unrelated positive information has
a more positive effect on consumers’ attitudes tledatted positive information. In other words:

H2. Consumers receivingx postpositive information unrelated to animal welfassues
after a negative information shock have a stronggease in attitudes than consumers
receivingex postinformation related to animal welfare.

After these two hypotheses are tested, furtherogapbn will be made of which consumers’

demographic and attitudinal characteristics sigaiftly explain variation across the effects of
positive brand information related or unrelate@mamal welfare issues.

Methods
Sample and Product Selection
To test the hypotheses, data was collected froonadime experiment focused on fast food

boneless chicken sandwiches and animal welfaressadministered to 460 US-based residents
in November 2009 Data was collected randomly from a representatiraple recruited

! As we collected primary data from human subjem$ore starting the data collection we obtainedranél
approval by the Institutional Review Board (IRBMichigan State University certifying that the easchers took
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according to state, age, ethnic group and eductdiaei criteria by a professional survey
company. Response rate was around 20%, while emgliestionnaire completion rate was
around 75%. As agreed with the professional sucesgpany recruiting the sample, we made
sure that the population that completed the queséime was representative of the US population
according to the criteria established. As some [ segments were more responsive than
others, it took four more days and one further dardpaw to obtain a sufficient number of
completed questionnaires from the less respongpelption segments. Only one reminder was
sent to the people belonging to the less respom&palation segments that did not complete the
guestionnaires within two days from our first cant®n average, respondents took around 14
minutes to complete the questionnaire.

A fast food brand was chosen as the object of spe@ment because, similarly to other private
actors within the meat industry, they have beeanty targeted by negative information shock
about their animal welfare practices by advocahitgOs (Hudson and Lusk 2004, Martin 2007).
Although other negative information affected batktffoods and other actors competing in
different industries, the case of animal welfard gast foods was chosen because it is a
relatively new issue, where respondents are Ikslylto have strong beliefs prior to the
experiment. Therefore, we expect to find more \‘emmeafter each information treatment on
animal welfare than for after treatments on, sayjrenmental issues, labor issues or
genetically-modified issues. On these latter issU&respondents received a much heavier
information load in the past five to ten years andhey are likely to have stronger prior beliefs
(Fox et al. 2002, Rousu et al. 2002, Lusk et ad430Furthermore, fast food restaurants have
been already the object of previous studies ontnegimformation regarding different attributes
(Roehm and Tybout 2006). Finally, chicken bonetesslwiches were chosen as the product of
interest because various fast food brands offendas product and because many ethical
concerns were focused on the quality of life otkbns.

Research Design

After accepting the invitation to participate instlstudy, respondents were redirected to a web
link with the questionnaire page. The experiment di@ided in three major parts. First,
participants answered questions on demographicteanfood value and their consumption
habits related to chicken consumption. In theahdiemographics section, along with a few
preliminary questions about age, gender, ethniagend nationality, respondents were asked
how much they value origin, naturalness, sustalitlind taste when purchasing and
consuming food. Moreover, they were asked how dftey consume chicken products. Every
guestion has been measured with a seven-pointtiskate item.

Second, respondents were divided into four groe@sh receiving a different set of treatments.
The four treatments consisted of positive informratinrelated toor related toanimal welfare
issues, as well as provided before a negativenmtion shock (i.eex ant¢ or after the same
shock (i.eex pos} (see Figure 1). The positive brand informationsisted of a set of reported
declarations from differences sources: an advogdNiGO (Greenpeace), a certifying NGO

into consideration all the issues related to vatiness of recruitment, informed consent, confiiddity and
anonymity, research risks and benefits, adverseteand unanticipated problems involving risksubjscts or
others, adverse events from exercise testing, egatd retention.
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(Animal Welfare Society), a university expert onahand animal welfare and a self-claim from
McDonald’s. The negative information treatment, Igiied by the People for Ethical Treatment
of Animals (PETA), denounced that McDonald’s suerdimistreat chicken and inflict them
terrible pains while stocking, transporting anduglatering them.

Group 1 Group 3

Ex AntePositive Information Ex AntePositive Information
Unrelatedto Animal Welfare Issue§ Relatedto Animal Welfare Issues

Group 2 Group 4

Ex PostPositive Information Ex PostPositive Information
Unrelatedto Animal Welfare Issue§ Relatedto Animal Welfare Issues

Figure 1. The Four Treatments Interacting Positive and Negahformation

Third, after each treatment, participant respomga® elicited on animal welfare beliefs,
attitudes towards McDonald’s chicken sandwicheswaifithgness-to-pay a premium price
(WTPP). Respondents’ belief strength in the assiotidbetween animal welfare and the brands
was measured with a seven-point Likert-scale, wtrexreespondents are asked to strongly
disagree/strongly agree with the following statem@érbelieve that McDonald’s takes effective
measures to provide proper animal welfare to cmslkend hens raised, transported, and
processed for production of food products soldh&irtrestaurants.” Respondents’ attitudes
towards the brands were measured with one sevenpg&ert-scale question asking “How
would you describe your attitudes towards McDore#ttiwhere the scale was from very
negative to very positive. WTPP has been elicitétl two consecutive questions. First,
respondents were simply asked whether they wetmgvilb pay a premium price or not for a
McDonald’s chicken sandwich, compared to a sinskwrdwich by a competing fast food brand.
Participants responding “yes” were then asked whitdrval of price premium, expressed in
percentage terms, were willing to pay. Therefore,modeled WTPP as a continuous variable
where the participants responding “no” had a zedae; while the participants responding “yes”
had a value equal to the average value of thevialterf price premium chosen. As the
distribution of the variable WTPP was strongly skevto the right, we added one point to each
value and took the natural logarithm in order tckenthe WTPP distribution more normally
distributed.
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The Model

In order to capture the dynamic nature of the degdave collected, analysis was conducted
through a set of latent growth models (LGMs). LGd4s be considered a specific category of
structural equation models (SEMs) where the ldtors are the intercept and the slope of the
growth of a variable across a group of individy&@sncan et al. 1999). Compared to
longitudinal panel modes, LGMs have the advantddmth describing single individual’'s
development trajectory of variables and capturimdjvidual differences in these trajectories over
time (Duncan et al. 1999). In particular, the latiearacteristic allows the researcher to explore
the factors moderating the intercept and slopb@tievelopment trajectory. Similarly to SEMs,
limitations of LGMs include the assumption of mulbrmally distributed variables and the
necessity of large samples (Duncan et al. 1999).

As common in use in LGMs (Duncan et al. 1999), ixed the loadings from factors to the
measured variables (i.e., respondents’ animal weebaliefs, attitudes and WTPP) at arbitrary
values, while we let the model estimate the factoesans and variances, as well as the co-
variances among factors. The factors’ mean indsctiie expected difference between the
measurable variables at two different times, wtikefactors’ variance indicates the inter-
individual variability around the mean. Finallyetho-variance among factors indicates weather
the initial levels of beliefs and attitudes arensigantly associated with future changes or not.

In this study, to compare the impact of positivi@imation related and unrelated to animal
welfare issues, the LGM was built in four sequdrdiaps: (1) with a simple piece-wise LGM for
each respondents’ group, (2) with an associativMli@ each respondents’ group, (3) with a
multi-group LGM and (4) with a predictive LGM foaeh respondents’ group. Building the
model in sequential steps is common in use in LGMWall as in SEM, such that it is easier to
detect which added component to the basic modeemigicrease or decrease the overall fit with
the data. First of all, we test a simple piece-vi€&M as it specifically allows analyzing trends
that are affected by structural shocks over timen@n et al, 1999). In this study, the structural
shocks are the contrasting pieces of informatiam tespondents receive at two different times
prior to each measurement of beliefs, attitudes\&néP. Second, with an associative LGM we
explore if changes across respondents’ belieisya@dts and WTPP are significantly associated.
Third, through a multi-group LGM we test the sturell growth differences across treatments
with different information contents (i.e., relevamrsus distracting information). Therefore, with
such a multi-group LGM we can formally test our ageses. Finally, with a predictive LGM
we can explore what are the drivers of change liefseattitudes and WTPP across different
individuals. We evaluated each of these models inotrms of overall fit with the data and by
analyzing the significance of individual effects@mg variables (Bagozzi and Yi 1988, Browne
and Cudeck 1993, Hu and Bentler 1999).

The generic simple piece-wise LGM applied to theecafex antepositive information
treatments has the following form, consistent @M literature (Duncan et al. 1999) (see
Figure 2):

(1) V1= liaF1 + 11 + 313 + &5

(2) Vo = lpoF1 + |oF + I3oF3+ €

(3) Va = l1igF1 + lsF2 + lssF3 + €3
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(4) Fi=aM1 + by Dy;
(5) F2 = aM» + bDs.
(6) Fz = &M3 + bDa.

In these expressions; W, and \4 stand for the measured variables of interest (i.e.
respondents’ animal welfare beliefs, attitudesAAPP) at time 0, time 1 and time 2, F, and

Fs represent respectively the intercept, the groathar caused by the positive information and
the decrease factor caused by the negative infama¥loreover, ] represent the fixed loadings
from the factors to the measured variables aadecthe errors. Along with the loadings, also the
measured variable errors are fixed in order to niakenodel perfectly identified. Moreover; M
are the inter-individual means of the intercept treslope, while Pare the inter-individual
variances of the intercept of the slope to be eggoh Finally, Cov(RD)) is estimated to
understand if intercept and slope are significaasigociated.

Cov(F1,F3)

M1
Dl\
F1

Intercept

Cov(F1,F2) Cov(F2.F3)

\ 4

V1 V2 V3
Attitudes Attitudes Attitudes
(at Time 0) (at Time 1) (at Time 2)

El E2 E3

Figure 2. The Generic Piecewise Latent Growth Model

Legend: V1: Initial Consumers’ Attitudes; V2: Consumefstitudes after receiving Positive Information; V3:
Consumers’ Attitudes after receiving Negative Infiation; F1: Latent Factor driving Prior Attitudé<2: Latent
Factor driving Attitudes after receiving the Pogtinformation; F3: Latent Factor driving Attituda&er receiving
the Negative Information. M1, M2 and M3 respectivigidicate the means of the Latent Factors F1,eRR8. D1,
D2 and D3 respectively indicate the variances efltatent Factors F1, F2 and F3. E1, E2 and E3 ctspby
indicate the estimated errors of V1, V2 and V3.
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Results
Distracting versus Relevant Ex Ante Brand Inforoati

Results from the set of LGMs with data from the fyvoups of respondents receiving related and
unrelated positive informatidmeforethe negative information provide four major ingggh

First, respondents’ beliefs on animal welfaretadés and WTPP increase significantly at 95%
level both when they receive related and unrelptesitive information. Based on the two
associative LGMs with the two respondents’ groue,find that when respondents receive
positive information unrelated to animal welfarsuss at McDonald’s, their animal welfare
beliefs increase on average from 3.41 points t& 8rll then decrease to 2.91 points when
negative information on animal welfare is providede Table 1, first column). This may seem
odd, as the provided information aimed at distregtespondents from animal welfare issues,
but it is likely that positive information aboutdlehiness of McDonald’s products has been used
as a cue to increase beliefs on animal welfare Algeir attitude towards the McDonald’s
product increase on average from 4.06 to 4.46 paintl then decrease to 3.36 points, while their
willingness to pay a premium for it increases fr218% to 4.6% and then decreases to 2.4%.

Table 1. Multi-Group Associative LGM: Unrelated versus &edEx AntePositive Information

Unrelated Info Related Info Equality LM Test
(Chi-Square)
Mean Var. Mean Var. Mean Var.
AWBelief0 3.41* 1.894 * 3.76 * 2.515* 3.98 ** 0.98
AttitudeO  4.06 * 2.679* 453 * 2.427 * 4.26 ** 0.55
WTPPO 2.8% * 0.007 * 2.0% * 0.003 * 0.56 28.10 **
AWBeliefl 3.92* 4.868 * 479 * 7.892 * 14.59 ** 4.40 **
Attitudel  4.46* 2.435* 493 * 4,765 * 0.19 14.36 **
WTPP1 4.6% * 0.019* 3.6% * 0.015* 0.06 0.74
AWBelief2 2.91* 2.357 * 3.29* 2.953 * 0.01 1.43
Attitude2  3.36 * 2.070* 3.63* 2901 * 0.93 3.12 **
WTPP2 2.4% 0.005 * 1.8% 0.003 * 0.19 9.93 **
Overall Fit Indexes:
Chi- 805.25 with 45 d.f. 745.97 with 45 d.f. 1551.23 with 90 d.f.
Square
CFlI 0.920
RMSEA 0.148
Legend:

AWBelief0, Attitude0, WTPPO: initial consumers’ Anal Welfare (AW) beliefs, attitudes and percentafje
consumers with WTPP (time 0). AWBeliefl, Attitud&¥;TPP1: consumers’ AW beliefs, attitudes and peagn
of consumers with WTPP after the positive informatshock (time 1). AWBelief2, Attitude2, WTPP2: somers’
AW Beliefs, attitudes and percentage of consuméts WTPP after a subsequent negative informatiatkltitime
2). Note: *95% probability that the parameter gnéicantly different from zero; **90% probabilityf significant
drop of chi-Square when the equality constraimémoved.

Similarly, when respondents receive related pasitiformation on animal welfare practices at
McDonald’s, their beliefs increase on average f&i6 points to 4.79 and then decrease to 3.29
points when negative information on animal welfiarprovided (see Table 1, second column).
Also, their attitude towards the product increase@werage from 4.53 to 4.93 points and then
decrease to 3.63 points, while their willingnespag a premium increases from 2.0% to 3.6%
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and then decreases to 1.8%. However, the anabsls that the decrease of respondents’
willingness to pay a premium that received the tieganformation is not significant at 95%
level, either when thegx antereceived related or unrelated positive informatibinis is
probably driven by high censoring of WTPP at 0%icltiakes place around 85% of
respondents. The two associative models with utaeland related positive information have
both a good overall fit with the data, as theirstuare is respectively 805.25 and 745.97 with
45 degrees of freedom (d.f.).

Second, there is a strong inter-individual varia@wound the average increase and decrease in
respondents’ beliefs, attitudes and WTPP. In bla¢haissociative LGMs with the two
respondents’ groups, the variance of all the meabwvariables is significant at 95% level (see
Table 1, first and second column). This providesrang justification for exploring the

individual demographic drivers of changes in bsli@ttitudes and buying intentions as a
response to positive and negative information enftllowing steps of the analysis.

Third, relatedex antepositive information does not mitigate the effethegative information
significantly more than unrelatek antepositive information. As a result from the multegp

LGM, the Lagrange Multiplier (LM) test does not shthat overall fit would improve

significantly when the equality constraints of therease and decrease factors’ means were
released. As a matter of facts, chi-square wouidg @f only 0.01, 0.93 and 0.19 points
respectively by removing the equality constraimigite factors describing the decrease in animal
welfare beliefs, attitudes and WTPP (see Tabl&idd tolumn). Therefore, this result provides

no evidence supporting hypothesis H1.

Fourth, although the average trend of increasedancease in respondents’ beliefs, attitudes and
WTPP is similar across the two groups, there altesginificant differences between the impacts
of unrelated versus relatea antepositive information. As a matter of fact, the milEfit of the
restricted multi-group model with the data is pari-square is 1551.23 with 90 d.f., CFI=0.920
and RMSEA=0.148), which means that the two modéls uwnrelated and related positive
information cannot be effectively constrained tcely@al (see Table 1, third column).
Specifically, there are three significant differea@cross groups. The first difference is that
when respondents receive relevant positive infalmatheir animal welfare beliefs are
significantly higher than when they receive unmedgpositive information. The Lagrange
Multiplier (LM) test indicates that the overall tf the model would increase significantly (with

a drop equal to 14.59 chi-square points) if thigadity constraint is removed. The second
difference is that the initial attitudes and animalfare beliefs are significantly higher for the
group receiving related positive information. Waiel that this difference across group is casual
rather than due to demographic differences acrassito groups, as the differences across
average age, income, education, gender and statsidéncy are not significant. However, from
descriptive statistics, we found that the grougnéng the relevant positive information had

both higher initial attitudes for sustainabilitygtaralness and taste related to the other group, bu
obviously this was difficult to be controlled dugithe sample selection. The third significant
difference across groups regards the variancdsahtrease and decrease factors. Specifically,
when respondents receive related positive infomnathe variance of the increase and decrease
factors in attitudes is significantly larger thahem they receive unrelated information.

00 2010 International Food and Agribusiness Management Association IFAMA). All rights reserved. 31



Dentoni et al. /International Food and Agribusiness Management Review/Volume 13, Issue 4, 2010

Moreover, the variance of the increase in theimahiwelfare beliefs is higher and the variance
of the decrease in their willingness to pay a puemis smaller. This shows that related positive
information on animal welfare causes a larger wameof individual responses compared to
unrelated positive information. This provides ferthationale to the search for demographic
variables explaining the change in beliefs, ategidnd buying intentions caused by related
positive information on animal welfare practices.

Distracting versus Relevant Ex Post Brand Infororati

Results from the set of LGMs with data from the agmng two groups of respondents who
received unrelated and related positive informaéifter the negative information can be
summarized in the following four points.

First, respondents’ animal welfare beliefs andwdgs increase at a 95% significance level both
when they receive unrelated and related positif@nmation even when positive information
follows the negative information shock, but WTPPnat increase. Findings from the associative
LGM show that when respondents receive positivermétion unrelated to animal welfare
issues at McDonald’s after the negative informasbacks, their animal welfare beliefs increase
from 3.18 to 3.56 points but are still lower thaeit initial beliefs before receiving the negative
information shock (3.91 points) (see Table 2, focumn).

Similarly, their attitudes towards the McDonaldi®guct and their WTPP increase, but they are
still lower than their initial attitudes before e#eing the negative information shock. However,
the analysis reveals that the increase of consUMEIBP receiving the positive information is
not significant at a 95% level. When instead conssmeceiveex postrelated positive
information on animal welfare practices at McDorsltheir beliefs increase from 2.94 to 3.66
points, which is higher than their initial belidfefore receiving the negative information shock
(3.53 points) (see Table 2, second column). Omther hand, consumers’ attitudes towards
McDonald’s and their willingness to pay a pricermnem for it increase, but they are still lower
than their initial attitudes and WTPP before recg\the negative information shock. The two
models have both a good overall fit with the datatheir chi-square is respectively 735.56 and
661.90 with 45 d.f. (see Table 2, first and secoomldmn).

Second, similarly to the case @f antepositive information, there is strong inter-indiual
variation around the average decrease and thesasein respondents’ beliefs, attitudes and
WTPP. As a matter of fact, the variance of allneasured variables is significant at a 95%
level. Again, this confirms that it is importantégplore the individual demographic drivers of
respondents’ reaction to negative and positivermédion in the next stage of the analysis.

Third, similarly to the case @&Xx antepositive information, unrelategk postpositive information
does not have a significantly more positive effatrespondents’ attitudes and WTPP than
relatedex postpositive information, nor vice versa. In the migitoup LGM, the LM test does
not show that the overall fit would improve sigoéntly when the equality constraints of the
increase and decrease factors’ means were reléssmdable 2, third column). Therefore, our
results provide no evidence supporting hypothe&isThie LM test shows instead that
respondents’ animal welfare beliefs are signifigahigher when they receive information
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related to animal welfare rather than unrelatedrmftion, but this difference disappears when
comparing respondents’ attitudes and buying inbesti

Table 2. Multi-Group Associative LGM: Unrelated versus RethEx PostPositive Information

Unrelated Info Related Info Equality LM Test
(Chi-Square)

Mean Var. Mean Var. Mean Var.
AWBelief0 3.91* 2.484 * 3.53* 2.216* 2.95 0.27
AttitudeO 4.44 * 2.144 * 4.64 * 2.267 * 0.84 0.88
WTPPO 2.5% * 0.006 * 2.8% * 0.008 * 0.06 1.77
AWBeliefl  3.18 * 2.199 * 2.94 * 2.225* 0.44 0.00
Attitudel 3.47* 2.640 * 3.85* 2412 * 2.57 1.49
WTPP1 2.1% 0.002 * 1.5% * 0.005 * 4.60 ** 5.30 **
AWBelief2 356 * 6.399 * 3.66 * 9.765 * 6.18 ** 5.46 **
Attitude2 420* 6.077 * 430* 8.319* 0.19 1.18
WTPP2 2.2% 0.008 * 2.2% 0.022 * 0.05 5.02 **
Overall Fit Indexes:
Chi-Square  735.56 with 45 d.f. 661.90 with 45 d.f. 1715.96 with 90 d.f.
CFlI 1.000
RMSEA 0.000

Legend: AWBelief0, AttitudeO, WTPPO: initial consams’ Animal Welfare (AW) beliefs, attitudes and pemtage
of consumers with WTPP (time 0). AWBeliefl, Attieti WTPP1: consumers’ AW beliefs, attitudes and
percentage of consumers with WTPP after the negatfermation shock (time 1). AWBelief2, Attitude®/TPP2:
consumers’ AW Beliefs, attitudes and percentagenasumers with WTPP after a subsequent positivnmition
shock (time 2). Note: *95% probability that the giaueter is significantly different from zero; **90ptobability of
significant drop of chi-Square when the equalitpstoaint is removed.

Fourth, differently from the case ek antepositive information, the trends of decrease and
increase in average respondents’ beliefs, attitaddsbuying intentions can be considered equal
with a 95% statistical significance. The overalldi the restricted multi-group LGM with the
data is perfect as CFI=1.000 and RMSEA=0, indicatirat the two models with unrelated and
related positive information can be broadly consged to be equal (see Table 2, third column).
Still, the LM test suggests releasing three equabinstraints across the two groups. The first
difference is that, consistently with the previdinsling, the average increase in consumers’
animal welfare beliefs is significantly higher fmosnsumers receiving related information than
for those receiving unrelated information, as remgthe equality constraint would lead to a
drop of 6.18 chi-square points. The second diffeeds that the decrease in WTPP when
negative information is provided is significantligher in one of the two groups, although no
difference in treatments was given beforehand. Aldbis case, we believe that this is probably
driven by high censoring of WTPP at 0%, which tailese around 85% of respondents. The
third difference across groups regards the varmwn€évo measured variables. Specifically, the
variance of the WTPP decrease factor and the \@iahthe beliefs and WTPP increase factors
is significantly higher in the group receiving e postrelated positive information. These
differences in variances confirm that related pesiinformation on animal welfare causes a
larger variation of responses compared to unrelfapstive information.
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Predictors of the Impact of Distracting versus Ralg Information

Since there is strong inter-individual variatiooand the mean values of the decrease and
increase factors both when positive informatioprsvidedbeforeandafter the negative shock,
we explore the role of individual demographics &atl values as drivers of the change in
beliefs, attitudes and buying intentions.

Broadly speaking, results from the predictive LGbohfirm that individuals of different age, sex,
education, frequency of chicken consumption and feedues react differently to different orders
and contents of positive information. In particul@sults provide the following four insights.

First, when positive information about McDonaldssgivenex anteand it is distracting from
animal welfare issues, respondents with highernmetend to be significantly more sensitive to
positive unrelated information at a 95% level amdiscount negative information on animal
welfare, while males tend to discount positive latesl information, which is relative to the
healthiness of McDonald’s products. The overalbfithis predictive LGM with the data is close
as CFl is 0.989 and RMSEA is 0.097 (see Table&, édolumn).

Table 3.Predictive LGM: Unrelated versus Relatexd AntePositive Information on
Respondents’ Attitudes

Unrelated Indep. Var. Coeff.  Std. Related Info  Indep. Var. Coeff. Std.
Info Err. Err.
Intercept (F1) Mean 423* 0.60 Intercept Mean 5.85* 0.45
Male 0.32 0.35 (F4) Education -0.26* 0.09
Age 0.06 0.12 Age -0.01 0.09
Income -0.13 0.09 Ev.Sustainable -0.15 0.08
Ev. Taste 0.28 0.14
Growth (F2) Mean 0.20 0.49 Growth (F5) Mean 0.62 0.64
Male -0.74* 0.29 Education 0.01 0.13
Age 0.05 0.10 Age 0.34* 0.12
Income 0.20* 0.07 Ev.Sustainable 0.06 0.11
Ev. Taste -0.07 0.20
Decrease (F3) Mean 1.44* 0.49 Decrease Mean 2.73* 0.57
Male -0.31 0.29 (F6) Education 0.21* 0.09
Age 0.05 0.10 Age -0.22*  0.09
Income -0.19* 0.07 Ev.Sustainable 0.19 * 0.08
Ev. Taste 0.36 * 0.15
Covariance Matrix: Covariance Matrix:
F1 F2 F3 F4 F5 F6
F1 291+* F4 2.19*
F2 -0.70 * 1.92* F5 -0.71* 4.45*
F3 0.93* -0.31 1.91~* F6 1.00 * -0.48* 2.38*
Overall Fit Indexes: Overall Fit Indexes:
Chi-Square 235.80 with 18 degrees of Chi-Square  184.96 with 24 degrees of freedom
freedom
CFl 0.989 CFI 1.000
RMSEA 0.097 RMSEA 0.000

Note: In the Predictive LGM, n=93 because there are 22<avith missing income data that were excludeuh fro
the analysis.
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Second, when positive information about McDonaidg’'givenex anteand it is related to animal
welfare issues, respondents with higher educatiwe lower initial attitudes towards
McDonald’s chicken sandwich and are more sensitvegative information on animal welfare
issues. On the other hand, elder individuals tertaktsignificantly more sensitive to positive
related information while they tend to discount aige information. Finally, respondents with
higher values for food sustainability and flavandego be more sensitive to negative information
on animal welfare. The overall fit of this predieiLGM with the data is perfect as CFl is 1.000
and RMSEA is 0.000 (see Table 3, second column).

Third, when positive information about McDonaldssgiven ex post and it is unrelated to animal
welfare issues, respondents with higher income temliscount negative information on animal
welfare, while people consuming chicken more freqiyeend to be more sensitive to negative
information on animal welfare. This direct assaciatetween frequency of chicken
consumption and sensitiveness to negative infoomain animal welfare seems to contradict the
common perception that frequent consumers of negat to discount information on animal
welfare. A possible explanation of this associatiway be that frequent chicken consumers in
the US are strengthening their inferences acrasartimal welfare attributes and both food
safety and flavor, which are obviously salientihtites for frequent meat consumers. However,
the overall fit of the model is poor, as RMSEA=GXhd CFI=0.916 (see Table 4, first column).

Fourth, when positive information about McDonalg'gjivenex postand it is related to animal
welfare issues, respondents with higher educatiwe lower initial attitudes towards
McDonald’s products and they are more sensitiveositive information on animal welfare. The
overall fit of the model is perfect, as RMSEA=0.G0@ CFI=1.000 (see Table 4, second
column).

Finally, independently from the individual demodnags and food values, from the predictive
LGM we could learn also how prior individual bebetttitudes and buying intentions influence
respondents’ response to positive and negativenrdbon.

Broadly speaking, consistently with establishedscmmer psychology literatuf®usso et al.
1998, Carlson and Pearo 2004, Carlson et al. 268€)|ts confirm that prior beliefs and
attitudes can significantly explain individual resige to information in the case of McDonald’s
chicken sandwiches with animal welfare attributegarticular, results provide three major
interesting insights.

First, respondents with higher initial attitudew#ods McDonald’s generally have a lower
marginal increase in positive information and ahleigmarginal decrease in negative
information, no matter whether the content of ghasitive information. As a matter of fact, when
ex antepositive information is given, the covariance batw F1 and F2 and between F4 and F5
is negative and significant (respectively -0.70 ehd1), while the covariance between F1 and
F3 and between F4 and F6 is positive and signififraspectively 0.93 and 1.00, see Table 3).
This partially contrasts the findings of Lusk et(@004), who found that consumers with
stronger priors are less sensitive to geneticalbghfied information. Moreover, wheex post
positive information is given, the stronger therdase in attitudes, the weaker the following
effect of positive information, no matter if reldter unrelated to animal welfare issues (as
covariance between F2 and F3 is -1.83 and covaihatween F5 and F6 is -2.76).
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Second, as an exception to the previous point, eegosiositive information tackles the
animal welfare issue, initial attitudes are posityvassociated with the attitude increase. As a
matter of fact, the covariance between F4 and B8 and is significant at a 95% level. On the
other hand, this effect is not present in the cdgx postunrelated positive information (as the
covariance between F4 and F6 is -0.63 and is gotfgiant at a 95% level). This is an important
point, as it illustrates that, once a negative Elamxzurred, related positive information on animal
welfare can be more useful than unrelated inforomatio restore the initial attitudes of those
consumers that really like McDonald’s.

Table 4. Predictive LGM: Unrelated vs. Related Post Positive Information on Respondents’
Attitudes

Unrelated Indep. Var. Coeff. Std. Related Indep. Var. Coeff.  Std.

Info Err. Info Err.

Intercept Mean 4.34* 1.07 Intercept Mean 5.22 0.43

(F1) Income -0.12 0.07 (F4) Education -0.22*  0.10
Freq. Cons. 0.19 0.17 Ev.Sustainable 0.02 0.08
Ev.Sustainable 0.01 0.08
Ev. Taste -0.08 0.09

Decrease Mean 0.08 1.12 Decrease Mean 0.94 0.45

(F2) Income -0.20* 0.07 (F5) Education -0.19 0.10
Freq. Cons. 0.36* 0.17 Ev.Sustainable 0.11 0.08
Ev.Sustainable 0.13 0.08
Ev. Taste -0.09 0.09

Growth (F3) Mean -0.13 0.11  Growth Mean -2.03 0.84
Income 020 0.11 (F6) Education 0.42+* 0.19
Freq. Cons. -0.47  0.27 Ev.Sustainable 0.04 0.15
Ev.Sustainable 0.19 0.13
Ev. Taste 0.08 0.14

Covariance Matrix: Covariance Matrix:
F1 F2 F3 F4 F5 F6

F1 2.06 * F4 2.16*

F2 0.60 * 2.28 * F5 0.78 * 2.30*

F3 -0.63 -1.83* 524* F6 1.57* -2.76* 7.97*

Overall Fit Indexes: Overall Fit Indexes:

Chi-Square  163.92 with 24 degrees of Chi- 144.26 with 13 degrees of
freedom Square freedom

CFI 0.916 CFlI 1.000

RMSEA 0.145 RMSEA 0.000

Note: In the Predictive LGM, n=93 because there ared&2s with missing income data that were excludzd fr
the analysis.

Third, only when information tacklesx antethe animal welfare issue, individuals whose
attitudes increase most will be less sensitiveniofallowing negative information on the same
issue. In other words, whex anterelated positive information is given, the stronteeir

growth in attitudes witlex antepositive information, the smoother their decraasattitudes
following the negative information shock. As a reatf fact, the covariance between F5 and F6
is -0.48 and significant at a 95% level (see T&hleecond column). On the other hand, the same
negative association is not significant in the aafsespondents receivirex anteunrelated

positive information (as covariance between F2RBds -0.31 and is not significant at a 95%
level, see Table 3, first column). Therefore, ®digpositive information is more useful than
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unrelated information to mitigate the effect of agge information for those consumers that are
more sensitive to positive information.

Conclusions

In the new era of global food systems, effectivencwinication of food quality attributes to final
consumers through brands is becoming a managasiatihat goes far beyond meeting public
and private standards imposed by governments avat@rretailers.

This study provides insights for fast food compamgnagers that are responsible for
communicating the quality attributes of their bramad final consumers and that need to tailor
brand information to specific consumer charactessfTo do that, we investigate which content
and order of positive brand information is moresefive to protect a brand from information
shocks on animal welfare and which consumers are sensitive to different information
content. Results show that on average consuméitsidat growth and decrease do not differ
significantly across different content of infornmatj but different consumer groups have very
different reactions when exposed to animal welfaf@mation.

Specifically, results from this study provide red@t information to managers of a fast food
company such as McDonald’s on two possible scenavithen negative information shock on
animal welfare at McDonald’s is released first, mgers should consider that the most affected
individuals would be frequent consumers of chickad lower income individuals. Moreover,
individuals having initial higher attitudes towadicDonald’s would be more sensitive to
related subsequent positive information. Finaltgividuals with higher education, although less
likely to have high initial attitudes towards McDadd's, would be more responsive to
subsequent positive related information. In thenagde that positive information anticipates the
negative shock on animal welfare at McDonald’s, aggns should instead consider that
individuals with higher income would be more samsito unrelated information and then less
sensitive to the negative shock. On the other haldey individuals would be more sensitive to
related positive information and to the negativierimation shock. Moreover, males would be
less sensitive to unrelated positive informaticemtfemales. Finally, individuals with stronger
values for food sustainability and flavor wouldrbere sensitive to negative shocks.

By tackling such a research question and provithege insights to the industry, this study
contributes to the rapidly expanding animal welfgerature (Lagerkvist et al. 2006, Carlsson et
al. 2007, Lijenstolpe 2008, Tonsor et al. 2009askw et al. 2009c), where only a few studies
have so far analyzed how media coverage affectsuroers’ preferences for meat products
(Tonsor et al. 2009b). Specifically, this appearbé the first study analyzing the interaction of
positive and negative information about animal aedfon consumers’ perceptions and
intentions to buy a product. Outside the boundafeéke animal welfare literature, this study
also attempts to integrate current knowledge onrtipact of sequences of positive and negative
information shocks on consumer behavior, devel@medss the fields of economics (Fox et al.
2002, Rousu et al. 2002, Lusk et al. 2004, Wachembed Van Wechel 2004, Nayga et al.
2005) and psychology (Russo et al. 1998, Smith\egt 1995, Roehm and Tybout 2006), by
analyzing inter-individual and inter-group diffete effects with a Latent Growth Modeling
(LGM) approach (Duncan et al. 1999).
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Although results have useful managerial implicagidhe analysis of this study has a number of
limitations. First, we conducted this analysis ootyone specific fast food brand, i.e.
McDonald’s, without any comparison with other connpg brands. Therefore, although we
captured initial respondents’ beliefs, attituded baying intentions for McDonald’s to avoid the
presence of confounding effects, we did not tackhedquestion of how information affects
different initial levels of consumers’ percepticarsd attitudes. By comparing initial consumers’
attitudes towards competing brands, future resezanhnvestigate how different brands with
different levels of initial equity would react toformation on animal welfare. Second, the
analysis of this paper is limited to the contexfasft food industry and to the case of animal
welfare. Future research should seek for a gezatain of these results across industries and
across content of attribute information. For examplwould be interesting to test if the same
conclusion could be drawn in the same industry wdm@rsumers are exposed to environmental
friendly production or on labor conditions. Moreowi¢ would be interesting to test if, when
exposed to the same animal welfare attribute negatid positive information, consumers’
perceptions change across meat products, acrasglunal brands or across different levels of
the supply chain of the product. Finally, in thisdy we created the treatments by choosing the
information content and source arbitrarily, butestbontents, images and source of information
may have different effects. In future researcinyauld be useful to analyze how different
contents and different sources of positive infoioratict on mitigating the negative impact of
information shocks. We believe that the suggesiadé research questions could be effectively
tackled by applying the LGM analysis introducedhis study while changing the set of
information treatments appropriately.
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Appendix 1
Survey Instrument

Thank you for participating to this research stuflyis study is conducted by the Department of
Agricultural, Food and Resource Economics and tepdtment of Marketing at Michigan State
University. Mr. Domenico Dentoni is the researclorciinator and Prof. Christopher H. Peterson
is the responsible principal investigator.

From this study, we hope to learn insights on howsamers perceive various attributes of meat
products and process product information. You ellasked questions about both beef steak and
chicken breast. Your participation to this resegwobject is completely voluntary and we will
preserve the confidentiality of your informationoy participation in this study will take no
more than 20 minutes.

Feel free to ask the researchers any questionsaythave at the following contacts:

e Mr. Domenico Dentoni, 409 Agricultural Hall, Micrag State University, 48825 East
Lansing, Michigan. Email: dentonid@msu.edu. Ph&i§-488-9277.

» Prof. Christopher H. Peterson, 83 Agriculture HMichigan State University, 48825,
East Lansing, Michigan. Email: peters17@msu.edonBh517-355-1813.
Demographics
1. lam: _ Male __ Female
2. lam years old (fill-in the blank or drop dow

3. The best description of my educational backgrognd i

a. Did not graduate from high school
b. Graduated from high school, Did not attend college
c. Attended College, No Degree earned
d. Attended College, Associates or Trade Degree earned
e. Attended College, Bachelor’'s (B.S. or B.A.) Degeaened
f. Graduate or Advanced Degree (M.S., Ph.D., Law Sghoo
g. Other (please explain):
4. There are ____ adults and _____ children living i usehold (please fill-in the two
blanks)

5. My ZIP code is:
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6. What best describes your race?

White, Caucasian
Black, African American
Asian, Pacific Islander
Mexican, Latino
American Indian

Other (please describe):

-0 o0 oW

Food Attitudes and Values

7. How frequently do you consume the following meatducts at any meal, either at home
or away from home consumption:

4 or more
times per week

2-3 times
per week

Once per
week

2-3 times
per month

Once per
month or less

Never

Chicken

Beef

8. How much time have you spent residing outside tBeduring your entire life?

None, I've always lived in the US
Between 1 month and 6 months
Between 6 months and 1 year
Between 1 year and 2 years
Between 2 years and 5 years
Between 5 years and 10 years
Between 10 and 20 years

@ 0 a0 oy

Please rate to what extent you agree or disagribetie following statements:

9. When | choose the food | eat, an important thiagrisider is the country or region where
it is produced. (Seven-point scale, from 1. Strgrgjsagree to 7. Strongly Agree)

10.When | choose the food | eat, an important thimgrsider is if it is natural (that is, if it
is produced without modern technologies) (Sevempsgale, from 1. Strongly Disagree
to 7. Strongly Agree)

11.When | choose the food | eat, an important thingrisider is if it is "sustainable” (that is,
if it is produced by a company that respects tlmas@and environment conditions within
the area of production). (Seven-point scale, fronSttongly Disagree to 7. Strongly
Agree)
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12.When | choose the food | eat, an important thiraprisider is its taste and appearance
(Seven-point scale, from 1. Strongly Disagree t8tfongly Agree)

Initial McDonald’s Brand Equity
Please answer the following questions about McObsal
A McDonald’s logo is placed here.

13.How would you describe your attitude towards McOdis® (Seven-point scale, from 1.
Very Negative to 7. Very Positive)

Please rate to what extent you agree or disagrtbetine following statement.

14.1 believe that McDonald's takes effective meastioeprovide proper animal welfare to
chickens and hens raised, transported, and pratdesgroduction of food products
(e.g., chicken nuggets and eggs) sold in theiraveahts. (Seven-point scale, from 1.
Strongly Disagree to 7. Strongly Agree)

15.Do you believe that McDonald's takes MORE, EQUALLB&ISS effective measures to
provide proper animal welfare to chickens and hrarsed, transported, and processed for
production of food products (e.g., chicken nuggatd eggs) sold in their restaurants
relative to its competitors?

More
Equal
Less
| don’t know

oo op

Now please answer the following questions abougBuKing.
A Burger King logo is placed here.

16.How would you describe your attitude towards Burgerg? (Seven-point scale, from 1.
Very Negative to 7. Very Positive)

Please rate to what extent you agree or disagrtbetine following statement.

17.1 believe that Burger King takes effective measuoeprovide proper animal welfare to
chickens and hens raised, transported, and pratdesgroduction of food products
(e.g., chicken nuggets and eggs) sold in theiratgahts. (Seven-point scale, from 1.
Strongly Disagree to 7. Strongly Agree)
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18.Do you believe that Burger King takes MORE, EQUALL&SS effective measures to
provide proper animal welfare to chickens and hrarsed, transported, and processed for
production of food products (e.g., chicken nuggatd eggs) sold in their restaurants
relative to its competitors?

More

Equal

Less

| don’t know

oo op

19.1f the price of a Boneless Chicken Sandwich weeeshme across the following brands,
which brand would you choose?

McDonald’s

Burger King

Kentucky Fried Chicken
Wendy's

Others

None

"0 Qo0 o

20.Would you be willing to pay a premium if it costsore to purchase a McDonald's
Chicken Sandwich than another brand's Chicken Sieh@w

a. Yes
b. No

21.How much more are you willing to pay to get a McBlats Chicken Sandwich rather
than another brand of Chicken Sandwich?

Between 0% and 10% more
Between 10% and 20% more
Between 20% and 40% more
Between 40% and 60% more
Between 60% and 80% more
Between 80% and 100% more
At least 100% more

@ "0 oo0 Ty

Information Treatment 1
Please read this further piece of information athdciDonald's.
Havin’ fun!!!
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McDonald’s is one of life’s many small pleasureattimillions of people around the
world enjoy every day. Great food. Fun to eat. @asmvironment. Local and familiar.
And always something new!

You want the very best for your kids, and so doawé/IcDonald’s. That's why we've
made quality a top priority:

a.
b.

McDonald’s coffee is made with 100% pure ArabicHem® beans.

McDonald’s burger patties are cooked straight andhll with no added fat or
oil.

McDonald’s Premium Chicken Sandwiches are made waithwhite meat real
chicken.

McDonald’s premium salads contain no preservatiaad, are assembled fresh in
the restaurant daily.

McDonald’s Happy Meal Milk jugs contain real 1% Idat white or chocolate
milk.

McDonald’s Apple Dippers are made with farm-fregiplas selected for their
crispness, color and texture.

A picture with a group of McDonald’s products is placed here.
Now please answer the following questions about biwid's.

A McDonald’s logo is placed here.

22.How would you describe your attitude towards McOdis® (Seven-point scale, from 1.
Very Negative to 7. Very Positive)

Please rate to what extent you agree or disagrtbetine following statement about McDonald's.

23.1 believe that McDonald's takes effective measuoeprovide proper animal welfare to
chickens and hens raised, transported, and pratdesgyroduction of food products
(e.g., chicken nuggets and eggs) sold in theiraveahts. (Seven-point scale, from 1.
Strongly Disagree to 7. Strongly Agree)

24.Do you believe that McDonald's takes MORE, EQUALLBISS effective measures to
provide proper animal welfare to chickens and hrarsed, transported, and processed for
production of food products (e.g., chicken nuggatd eggs) sold in their restaurants
relative to its competitors?

a. More
b. Equal
c. Less
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d. Idon’t know

25.Would you be willing to pay a premium if it costsore to purchase a McDonald's
Chicken Sandwich than another brand's Chicken Sieh@w

a. Yes
b. No

26.How much more are you willing to pay to get a McBla's Chicken Sandwich rather
than another brand of Chicken Sandwich?

Between 0% and 10% more
Between 10% and 20% more
Between 20% and 40% more
Between 40% and 60% more
Between 60% and 80% more
Between 80% and 100% more
At least 100% more

@ *oo0ow

Now please answer the following questions abougBuKing.
A Burger King logo is placed here.

27.How would you describe your attitude towards Burgarg? (Seven-point scale, from 1.
Very Negative to 7. Very Positive)

Please rate to what extent you now agree or disagith the following statement about Burger
King.

28.1 believe that Burger King takes effective measupeprovide proper animal welfare to
chickens and hens raised, transported, and pratdeseroduction of food products
(e.g., chicken nuggets and eggs) sold in theiratgahts. (Seven-point scale, from 1.
Strongly Disagree to 7. Strongly Agree)

29.Do you believe that Burger King takes MORE, EQUALL&SS effective measures to
provide proper animal welfare to chickens and hrarsed, transported, and processed for
production of food products (e.g., chicken nuggatd eggs) sold in their restaurants
relative to its competitors?

More

Equal

Less

| don’t know

aoop
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30.If the price of a Boneless Chicken Sandwich wesedhme across the following brands,
which brand would you choose?

McDonald’s

Burger King

Kentucky Fried Chicken
Wendy’s

Others

None

~0 Qo0 o

Information Treatment 2

Please read this further piece of information alpsatuction practices at McDonald's.
PETA’s “McCruelty — I'm hatin’ it” campaign message

“McDonald’s chicken suppliers in the United Statal birds with cruel methods.
Chickens typically suffer broken limbs, they haweit throats cut while they are still
conscious and are often scalded to death in defieaghtanks.

It would cost McDonald’s NOTHING to demand tha dhicken suppliers switch to a
far less cruel slaughter method. But McDonald'sisek.

Tell McDonald’s to stop the cruelty.”
A “McCruelty: I'm hatin it” logo by PETA is placed here.
Now please answer the following questions about biwd's.
A McDonald’s logo is placed here.

31.How would you describe your attitude towards McOdis2 (Seven-point scale, from 1.
Very Negative to 7. Very Positive)

Please rate to what extent you now agree or disagith the following statement about
McDonald's.

32.1 believe that McDonald's takes effective meastioeprovide proper animal welfare to
chickens and hens raised, transported, and pratdeseroduction of food products
(e.g., chicken nuggets and eggs) sold in theiraveahts. (Seven-point scale, from 1.
Strongly Disagree to 7. Strongly Agree)

33.Do you believe that McDonald's takes MORE, EQUALLBISS effective measures to
provide proper animal welfare to chickens and hrarsed, transported, and processed for
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production of food products (e.g., chicken nuggatd eggs) sold in their restaurants
relative to its competitors?

More

Equal

Less

| don’t know

oo op

34.Would you be willing to pay a premium if it costsore to purchase a McDonald's
Chicken Sandwich than another brand's Chicken Sigh@w

a. Yes
b. No

35.How much more are you willing to pay to get a McBlats Chicken Sandwich rather
than another brand of Chicken Sandwich?

Between 0% and 10% more
Between 10% and 20% more
Between 20% and 40% more
Between 40% and 60% more
Between 60% and 80% more
Between 80% and 100% more
At least 100% more

@ "o a0 oy

A Burger King logo is placed here.

36.How would you describe your attitude towards Burgarg? (Seven-point scale, from 1.
Very Negative to 7. Very Positive)

Please rate to what extent you now agree or disagith the following statement about Burger
King.

37.1 believe that Burger King takes effective measuceprovide proper animal welfare to
chickens and hens raised, transported, and pratdesgroduction of food products
(e.g., chicken nuggets and eggs) sold in theiratgahts. (Seven-point scale, from 1.
Strongly Disagree to 7. Strongly Agree)

38.1If the price of a Boneless Chicken Sandwich weseghme across the following brands,
which brand would you choose?

a. McDonald’s
b. Burger King
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Kentucky Fried Chicken
Wendy’s

Others

None

~® Qoo

Please rate to what extent you agree or disagrtbetine following statement.

39.When | buy meat products, | like to receive dethilgformation about product quality. |
am not particularly bothered by receiving too mudiermation on the product. (Seven-
point scale, from 1. Strongly Disagree to 7. Stipifggree)

40. My annual pre-tax, household income is:

a. Lessthan $ 20,000
b. $20,000-$ 39,999

j. 180,000 $ or more

41.When you buy a beef steak for your consumptionctvione of this two products would
you choose assuming that they have the same price:
a. A USDA-certified beef steak which is produced wéghimal welfare, environment
friendly practices, from grass-fed animals.
b. A beef steak which is “simply a beef steak”.
c. None of the two.

00 2010 International Food and Agribusiness Management Association IFAMA). All rights reserved. 52



Dentoni et al. /International Food and Agribusiness Management Review/Volume 13, Issue 4, 2010

Appendix 2

Methodological Note

This methodological note provides a detailed repbthe analysis conducted as part of this
study. Results obtained from the analysis descniddn the paper are derived after
undertaking the following intermediate steps:

» Simple Piecewise LGM

* Associative LGM

* Curve-of-Factors LGM

* Multi-group Associative LGM

* Predictive LGM with WTPP

* Predictive LGM with Attitudes

The entire analysis has been performed with thestral equation program EQS, copyright by
P.M. Bentler, Multivariate Software, Inc., Versiéri, 1985-2006 (B91).

Simple Piecewise LGM

Piecewise LGM represent a specific case of LGM deastcribes structural changes in observed
measures over time (Duncan et al., 1999). Thergiothis study piecewise LGM is used to
describe structural changes in consumers’ belgfisudes and WTPP created by the sequence of
positive and negative information treatments. Wheitding the models, the difference between
piecewise LGMs and general LGMs is only in the &by choice of the values of the fixed
parameters (i.e., loadings) linking the factorthi® observed variables. In general LGMs, the
values of these loading is linearly dependent lidiaators, such as:

(1) VL = 1*F; + 0*F, + 0*F3 + @
(2) V2 = 1%F; + 1F, + 2°F5 + &
(3) V3 = 1*F; + 2*F, + 4*F3 + &
(4) Fr=aM;1 + biDy;
(5) F2= aM; + pDo;
(6) F3 = &M3 + b3Dg;

where the loadings of the linear growthalfe 0, 1, 2 and the loadings of the quadratic growt
factor are 0, 2, 4 (Duncan et al., 1999). The pration of the parameters is the same as in the
text of the paper. In a piecewise model descrilaistyuctural change, the fixed parameters of the
loadings are not necessarily linearly dependentcandoe of opposite directions among factors.
For example, in the piecewise LGM described in Fag) the loadings offare 0, 0.5, 0, while

the loadings of fFare 0, 0, -1. Then, in this casglfas to be interpreted as an increase factor,
while F; as a decrease factor after the structural charggetfie negative information treatment)
occurs.

A simple piecewise LGM model is first built for gameasure individually. This provides
information about the individual significance ofetficients describing growth and decrease
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after the shocks (Mi), as well as a measure of &aator variance (Di). Results of the piecewise
LGM for attitudes of respondents included in Grdugf the experiment are reported in Table 5.

Table 5.Simple Piecewise LGM with Consumer Attitudes in Gyd

Mean Std. Dev. Mi Di
Vi 4.07 1.64 F1 4.07* 0.36*
V2 4.46 1.56 F2 0.78* 0.39*
V3 3.36 1.68 F3 0.70* 3.56*
Chi-Square 0.000 with -3 d.f.
CFlI 0.987

Legend: V1 to V3 indicate observed measures of attitudesifTime 0 to Time 2. F1 = Intercept Factor of
Attitudes; F2 = Increase Factor of Attitudes; FBecrease Factor of Attitudes.
Note: the asterisk (*) indicates significance at the 98%el.

Results provide evidence that the growth and deergands are significant when the
information treatment is given and that variancgigmificantly large. The model is under-
identified because the number of free parametelg testimated is higher than the number of
known parameters; therefore we add parametergifottowing steps of building a LGM. A
similar piecewise LGM model has been run for thesoees of animal welfare beliefs and
WTPP of respondents in Group 1 and for all respotsieneasures in Groups 2, 3 and 4.

Associative LGM

The associative LGM is one large model that dessrthe change factors for several measures at
the same time to analyze if there is covariancergntioe change across the measures (Duncan et
al., 1999). An associative LGM is built where therease and decrease factors load to measures
of beliefs, attitudes and WTPP simultaneously, whbe co-variances among each of the nine
factors (three factors for each measure) are etnahe factor loadings are the same as in the
simple piecewise LGM for each of the three variablghe co-variance matrix from the

associative LGM is reported in Table 6.

Table 6.Co-variance Matrix of the Associative LGM with Caomser Attitudes in Group 1

F1 F2 F3 F4 F5 F6 F7 F8 F9
F1 2.68*
F2 1.36* 1.89*
F3 0.02 0.00 0.01*
F4 -0.86* -0.03 0.03* 2.43*
F5 0.79* -0.71* 0.05* 0.26 4.87*
F6 0.02 0.01 0.00 0.04* 0.08* 0.02*
F7 0.97* 0.38* 0.00 -0.57* 0.21 0.00 2.07*
F8 0.24 0.80* -0.02 0.20 -1.21* 0.00 1.31* 2.36*
F9 0.00 -0.01 0.00 0.02 0.00 -0.01 0.03* 0.02 0.01*

Legend: F1 = Intercept Factor of Attitudes; F2 = IntercEpctor of Beliefs; F3 = Intercept Factor of WP =
Increase Factor of Attitudes; F5= Increase Fantd@eliefs; F6 = Increase Factor of WTPP; F7 =i®ase Factor
of Attitudes; F8= Decrease Factor of Beliefs; #Becrease Factor of WTPP.

Note: values on the diagonal are factor variances ®iatbterisk (*) indicates significance at the 95%le
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Results provide evidence that there is covarianoeng the increase and decrease factors across
the three measures of beliefs, attitudes and WTR® associative LGM model has also been
run with data of the measures from respondentsau 2, 3 and 4.

Multi-Group Associative LGM

The multi-group associative LGM is used to analyzkere are differences across the
parameters from respondents’ data in Group 1 and@8, which provide evidence also to test
the stated hypotheses in the paper. In particalaontrol has been performed to establish if there
are differences across factor means and factoavees across Group 1 and Group 3, where
respondents in Group 1 received positive informmatubiich is unrelated to animal welfare and
respondents in Group 3 received positive infornmatadated to animal welfare.

To control for these differences across paramatetse two groups, an equality constraint is
imposed to the model. Therefore, the LM test isqrered to explore which constraints have to
be released in order to obtain a significant fipiovement. Results are presented in Table 1 in
the paper.

The same procedure has been used to compare ddésrén parameters across Group 2 and
Group 4. An interpretation of these results is pied in the text of the paper.

Curve-of-Factors LGM

The curve-of-factor LGM describes the change oessvmeasures with only one set of factors
to analyze if the same pace of change is the samesaseveral measures or not (Duncan et al.,
1999). In this case, a curve-of-factors LGM is biglanalyze if a unique set of factors can
describe the change occurring across beliefsydétst and WTPP.

When running the model with data from respondentgoup 1, as the overall fit of the model
with data is low (chi-square=248.68 with 30 d.fdgnvalue<0.001; CFI=0.697; RMSEA=
0.285), results show that the changes in the tmegsures cannot be effectively described by
only one set of factors and so that there arerdiffees in the pace of change across beliefs,
attitudes and WTPP. The same curve-of-factors L&&ISo run with only two out of the three
variables and repeated the same analysis with mesastirespondents in Group 2, 3 and 4. In
each evaluated case, the curve-of-factors LGMdaieprovide an adequate fit.

Predictive LGM with WTPP

As the curve-of-factors LGM suggests that no unicjugnge factor can effectively describe the
change in beliefs, attitudes and WTPP simultangoasl analysis of what are the predictors of
the change factor for each measure independendlpéen done.

First, a predictive LGM is run with the WTPP mea&suby adding all the expected predictive
variables (i.e., demographics, chicken consumgialrits, food values) to the simple piecewise
WTPP model and estimating the impact of each dfehariables on the intercept, increase and
decrease factors.

The output indicates that parameters are lineabeddent, and so that the output of this model
cannot be trusted. From the EQS 6.1 output, resudisate that linearly dependent parameters
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are the errors of the three WTPP measures over(éme and g in the generic piecewise
LGM). This is due to the fact that the majorityWfTPP values are zero (around 85%), as only
few respondents are WTP a premium price for McDdisathicken sandwiches, no matter their
demographics and the information treatments thegive. Output is similar when the same
predictive LGM with WTPP from respondents’ data@roup 2, 3 and 4 is run. Therefore, data
collected do not allow analyzing predictors of WTéHanges over time. The same predictive
LGM is then repeated with respondents’ attitudes.

Predictive LGM with Attitudes

Results of final predictive LGM are presented ifbl€a 15 and 16 in the Chapter. To build the
final predictive LGM illustrated in these tabledjrat preliminary predictive LGM is run with
only demographic and chicken consumption habitiptes. A second preliminary predictive
LGM with only food value predictors is also run. &gerall goodness-to-fit with the data was
bad, a Wald Test is performed to drop the indepetdariables that bring the least contribution
in explaining the dependent variables and thodectleate serious problems of multicollinearity.
Therefore, in the predictive LGM with attitudes reeges from respondents in Group 1,
respondents’ education (which has high co-varianteincome), chicken consumption
frequency and value for food sustainability andjiorias suggested by the Wald test) are
dropped.

Therefore, a third predictive LGM is run with dtlet predictors but the variables dropped
previously, and then evaluated the model lookirgjragt the overall goodness-to-fit, the Wald
test and the co-variance among independent vasiaBtehis stage, the respondents’ value for
taste variable is also dropped, as suggested by#ie test. Therefore, a fourth and final
predictive LGM is built with the remaining variaBlewvhich are respondents’ gender, income
and age, and obtained the results in Table 15aiCtiepter. The same procedure has been used
to come up with the final predictive LGM with attites of respondents in group 2, 3 and 4.

00 2010 International Food and Agribusiness Management Association IFAMA). All rights reserved. 56



International Food and Agribusiness Management Review
Volume 13, Issue 4, 2010

Hedonic Analysis of Sustainable Food Products

Thasanee Satiman&hand Dave D. Weatherspdbn

4Graduate Student, Agricultural, Food and Resource Economics, Michigan State University, 108 Cook Hall,
East Lansing Michigan, 48824-1039, U.SA.

bAssociate Professor, Department of Agricultural Economics, Michigan Sate University, 213C Agriculture Hall,
East Lansing Michigan, 48824-1039, U.SA.

Abstract

This study aims to determine price premiums ofanable attributes for fresh eggs by using
hedonic analysis. The sustainable attributes definelude welfare-managed egg production and
recyclable packaging attributes. Welfare-manages égve a price premium equal to 3.57 cents
per egg; while the sustainable packaging varialale mot found to be significant. The strategies
for egg manufactures and retailers include offedrganic or welfare-managed eggs
independently until consumers perceive these ategoas being different, and using sustainable
packaging for each specific region of the U.S. sieach state has different laws and
opportunities to recycle paper, plastic and Styaafgroducts.

Keywords. hedonic, sustainable, sustainability, eggs, feaee, cage-free

®Corresponding author: Tel: + 1 517.353.6847
Email: tonganup@msu.edu

Other contact information: D. D. Weatherspoarathe42 @msu.edu

57

0 2010 International Food and Agribusiness Management Association (IFAMA). All rights reserved



Satimanon & Weatherspoon /International Food and Agribusiness Management Review/Volume 13, Issue 4, 2010

I ntroduction

Sustainability is one of the most important issiaesng the global food supply chain. There are
9,450 new food and beverage products claimed &thieally or environmentally produckd
globally from February 2009 to January 2010 (Mir@10). This represents almost 10% of all
new food and beverage products (Mintel 2010). Tieisulous concept has the ability to change
international trade patterns, make firms investioms of dollars to change suppliers (i.e.
McDonalds’ sustainable supply chain (McDonald 2080)d change product components to
minimize damage to brand name image.

There are four critical reasons why analyses neée tconducted on food manufacturers and
retailers concerning sustainability. First, frame ICIES surve?y of the largest food supermarket
retailers globally, corporate social responsibiéityphasizing sustainability was the top issue that
CEOs were concerned about in 2008 (CIES 2008hdrptevious years, sustainability was
ranked 5th in 2007 and 11th in 2006. One of thenmedsons supermarket chains are concerned
is that NGOs and customers are putting more pressuthem to source “Sustainably,” and are
being graded by certain NGOs, i.e., Greenpeacex((peace 2009). CEOs realize the
importance of sustainability to the competitivenestheir businesses, but they are not certain of
which investments to make in order to strengtheir thrands.

Second, companies are trying to improve their suppain by reducing costs and carbon use
simultaneously. The reduction in carbon emissiartonly reduces the costs to the firm, but
may also promote the firm’s image and goodwill. Fa@tance, in April 2008, Tesco announced
the launch of “The Carbon Reduction Label,” whiokdses on energy usage and adopting the
concept of “sustainability” policies to its retagnter and its own private brand products
(CarbonTrust 2008). Promoting energy saving is faptor example, many companies began to
use wind energy, and reclaim cooking oil and sefergy to substitute gas in their production
processes (Weil 2008).

Third, consumers are becoming more aware of enwiesrtal problems and are interested in
consuming products that are considered to be sadtigi produced. This has led to a growing
number of green consum&rdn the United States, the growth of consumers aife always or
almost always green consumers increased from 122006 to 36% in 2007 (Mintel 2008). This
implies more market opportunities for sustainalstedpcts since consumers are willing to pay
for high quality products as well as products tielp improve the environment.

Lastly, several standards and regulations wereemphted to support environmental and
sustainable policies. The examples of voluntargdaiads related to the environment are the ISO
14000 series. Also, there are several certificatfon sustainable seafood products, such as,
Marine Stewardship Council’s fishery certificatiprogram and seafood eco-label, and dolphin

! Ethical categories include ethical-animal, ethidfzrity, and ethical-human categories. Moreovagjtenmental
categories include environmentally-friendly packamygd environmentally-friendly product categories.

2 The CIES survey is a survey of the Consumer Géaiism which is an independent global parity-based
Consumer Goods network. (www.ciesnet.com)

® A green consumer is a person who is concernedt@myironmental or social issues constantly whesiding on
purchasing products (Peatfi®92).
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safe label. Governments have announced regulatocentrol pollution emissions from
factories as well. These regulations are perceiwdsk increasing sustainable production, which
includes animal welfare policies in Europe and aiif6rnia (Proposition 2 of 2008)

Due to the pressure from retailers, consumerssligin and competition, more sustainable food
products are being launched (i.e. dolphin safe pronducts, cereal with recyclable packaging,
and free range and other environmentally-friendigs). This study analyzes the value of
sustainable attributes for fresh eggs by using hiedarice analysis and survey data of fresh egg
prices in five city areas along the Eastern cob#i@United States.

Sustainability has been defined by various orgdioiza and companies and has led to a brand
definition. Therefore, we will focus only on why avattributes in this study represent sustainable
attributes. The first attribute is a welfare-mardhgéribute. In our study, welfare-managed eggs
include free-range eggs and free-cage s understand why the welfare-managed attribute
represents a sustainable attribute, the conceqisthinable agriculture is introduced. According
to the USDA, sustainable agriculture is define@dmastegrated system of plant and animal
production practices that has a site-specific aptithn that will occur over the long term (USDA
2007b). Also, there are many approaches to de&inarial welfare”. A well-known definition is
that ‘welfare’ is the state of a being in relationts environment (Broom 1991); (Blandford et

al. 2002). The conventional process for raised eadattery cage system which provides
space of 67 to 86 inches per bird (United Egg pcedsi2010); consequently, hens in battery
cages do not have enough space for free movemaifaM*managed systems including free
range/cage free systems can improve animal wdbfaedlowing them to extend their limbs

freely. Hence, the welfare-managed attribute repmssone of the sustainable attributes as stated
in Bennett (1998) “Consumers who are concernedtadoamal welfare prefer and are willing to
pay more for methods of animal husbandry that alews to roam freely instead of being in
cages”.

The second attribute representing a sustainalilbugtt is paper-pulp packaging since
sustainability also includes an environmental disi@m of recycling. For example, Spartan
Stores and Wegmans changed their packaging ofstweg-brand eggs to be new recyclable and
biodegradable molded fiber packaging to replaceo&gm cartons that are not biodegradable
(Progressivegrocer 2009); (Wegmans 2010). Thergpaqeer-pulp packaging, which is
recyclable and/or made from recycled materialpisstdered to be one of the sustainability
attributes in this study.

Objectives

This study aims to determine price premiums fotanable attributes of fresh eggs by using
hedonic analysis. The sustainable attributes ddfirere include the free range/cage free

4 Proposition 2 entails improving animal productpractices, such as, allowing animals to run ardueely, lie
down, stand up, and fully extend their limbs owtsidges. This proposition will become operativdamuary 1,
2015 (Ballotpedia 2008).

® There is no legal definition for free-range arekficage eggs in the U.S.; however, according t&¢geNutrition
Center, free-range eggs are from hens that arere#ised outdoors or can access outside. Freeeggygpeare from
hens that live in indoor floor facilities, but dotmecessarily have access to the outdoors.
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attribute and recyclable attribute for packagingolths paper-pulp packaging. Furthermore, we
will focus on the interaction between organic austainable attributes; that is, whether
sustainable attributes of eggs have a higher wahen eggs are organic.

This work is unique for several reasons. First, nodshe literature focuses on analyzing the
value of organic attributes more than sustainattitates. Examples of papers that analyzed the
price premiums of organic products are: Gil e2800; Canavari et al. 2002; Soler et al. 2002;
Ara 2003; Wang and Sun 2003; Batte et al. 2007fitrand Nesheim 2008. Second, most of
the literature concerning price premiums for susthle attributes used the contingent valuation
approach (Loureiro et al. 2001); (Loureiro and H2@©2); (Loureiro et al. 2002). Third, the
unique data set was collected from five East coaSt cities and has not been analyzed for
sustainable attributes for fresh eggs and the enanionplications thereof. Moreover, there is no
literature on price premiums for sustainable atitiels of eggs in the U.S. Most egg literature
studied specialty egg characteristics and the dvgra. egg industry (Patterson et al. 2000);
(Knudson 2004); (Oberholtzer et al. 2006); (Patterst al. 2008). Lastly, recent studies suggest
that eco-labels, an example of a sustainable at&jlshould be added to complement other
valued product attributes such as organic attributeder to attract more consumer purchases
(Johnston et al. 2001); (Arquitt and Cornwell 200d¢nce, this work also aims to test the
hypothesis that multi-attribute eggs such as sustde attributes and organic eggs are more
valued.

Egg Industry

The egg industry is a great industry to better ustdad consumer evaluations of sustainable
attributes of food products for several reasonstFRihe fresh egg industry in the U.S. is a huge
and important industry which had a market size egu@ 5.12 billion in 2007 (Mintel 2008).
Second, quality survey data for egg prices and #teibutes in key eastern U.S. cities are
available. Third, eggs are not complicated foodlpots and consumers can easily understand
the marketing messages, and the sustainable asibue easily included into our model. Fourth,
organic eggs and free range/cage free are easigrstood and well known attributes among egg
consumer$. Lastly, due to the vote for proposal 2 in Califiarin 2008, the industry recognizes
the importance of free range/cage free in the &tartheir market and the potential for this
movement to spread across America.

There are two main segments for the egg marketwdrie fresh shell eggs, and egg substitlites.
In 2007, fresh eggs had a market share equal 8Q4vhile egg substitutes had a market share
of only 5.2% (Mintel 2008). Hence, this study foes®nly on the fresh egg market. There are
two types of fresh eggs, which are regular eggssaedialty eggs. Examples of specialty eggs

® Organic regulations require outdoor access fatsbi©berholtzer et al. 2006); therefore, organigsegye a subset
of free-range/cage-free eggs. However, we defigaric and welfare-managed attributes separatelyusecwe are
interested in the interaction between these twibates. Egg manufactures sometimes label themrdogeggs as
cage-free eggs; while, others do not. Consumerhtrbigi confused whether organic eggs are welfareagetheggs
or not. The study is based on consumers’ perceptienefore, we identify the attributes of eacheskation based
on information on the label.

" Breaker or breaker plant category is not in threpscof this study because our study focuses orucoesgoods.
Breakers are industrial goods which are not avklabsupermarkets but are used in restaurantgijtats schools,
and other foodservice (USDA 2010).
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are free-range eggs, organic eggs, eggs fortifilld @mega-3 fatty acids, low-cholesterol eggs,
and vegetarian-fed eggs.

Store brandsdominate national brands and regional brandsdretfy market. In 2007, store
brands had a market share equal to 68.8%, whiléaBd$ Best, Rose Acre Farms, Land
O’Lakes Inc, Cal Maine Foods, Dean Food Co., Mitka®ds Inc., ConAgra Foods, Inc., and
others had market shares equal to 7.9%, 2%, 1.4%%,11.1%, 0.9%, 0.9%, and 15.8%,
respectively (Mintel 2008).

M ethodology

Lancaster (1966) stated that a good does not giMy directly to a consumer, but it possesses
characteristics or attributes which give utilitythee consumer. Hedonic prices are defined as the
implicit prices of attributes embodied in each géBdsen 1974). Economic agents can
determine hedonic prices of attributes by obseryinces of differentiated products and specific
amounts of attributes related to them (Rosen 19F&amples of attributes are brand, packaging,
color, taste, etc. If a good has a number of chariatics or attributez,, equal tok,
z=(z,2,,...,2,), the price for a good is determined by a set oibaites or vectorz, that is

price(2) = f(z,z,,...,z,). Hedonic pricing analysis and contingent valuatog& the two main

approaches used to calculate price premiums olieradfributes. The contingent valuation
requires consumer survey data to determine if thenjum of each attribute has value.
Numerous papers have utilized this approach toesddorice premiums for food product
attributes (Wessells et al. 1999); (Gil et al. 20@QDoureiro et al. 2001); (Canavari et al. 2002);
(Loureiro and Hine 2002); (Loureiro et al. 20028r4 2003); (Cranfield and Magnusson 2003);
(Batte et al. 2007). The weakness of this apgraathat it only reflects consumers’ intentions
but not their actual actions in terms of purchadiagavior. Moreover, it is possible that the
survey might create a bias in the sense that comsumight over-estimate their willingness to
pay for sustainable products, which leads to tledlem of over-estimating the price premium
for sustainable attributes. Several papers analgzbddve referred to the biases of the contingent
valuation approach (Diamond and Hausman 1994)n@@Bhschein et al. 1998); (Aadland and
Arthur 2003); (Ajzen et al. 2004); (Lockie et a0(@); (Blumenschein et al. 2008).

Historically, hedonic analysis primarily has usedrmer dath or privately collected secondary
data. Several authors used hedonic analysis fosumieg a price premium of differentiated food
product (wine, coffee, etc.) attributes (Nimon @&eghin 1999); (Combris et al. 2000); (Donnett
et al. 2008); (Griffith and Nesheim 2008). Theadfatr this study was collected from retailers
who are concerned about consumer demand and maxiher profits by determining the
optimal attributes, prices and quantities to offeieiner 2004); (Karipidis et al. 2005). The
partial derivative of the hedonic price functiortlmiespect to a particular attribute is an implicit
or shadow price at equilibrium that reflects bakie maximum price consumers are willing to
pay for an additional attribute, and the minimune@for which suppliers are willing to sell

8 Store brand is interchangeable with private label.

° Scanner data are “retail purchase informationi{sscprice, brand, product size, amount purchagattipred at
the point of purchase by an electronic device tbatls a coded ticket on the product through theofiaa electronic
reader over which the product passes.” (www. Ansveen)
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according to their costs (Sanjuan-Lopez et al. 20@0@reover, consumers decide whether they
should accept the price and purchase the eggs ewased on the retailers’ offered price.
Therefore, the price and attributes collected fretailers can be used to find the value of
attributes by using hedonic analysis without igngrihe consumer side.

There are two advantages of using hedonic pricl/sisaver contingent valuation. First, the
hedonic price approach does not require joint comion of goods within a group. Therefore,
we can estimate the inverse demand of specific gowtividually rather than modeling the
whole system of demand and supply. Second, acaptdiButler (1982), since all estimates of
hedonic price models are to some extent misspdcifi®dels that use a small number of key
variables generally suffice. Butler suggested timdy those attributes that are costly to produce
and yield utility are to be considered in the regren equation. Therefore, we need to use less
attributes in our model so that we reduce the neigfipation problem and increase the degrees
of freedom.

Assume that an egg h&sattributes plus sustainable attributes, organitate, and a
sustainable and organic attribute. The egg priee ttepends on its attributes (Rosen, 1974)
defined as follows:

price(x) =f(x,X%,,...,% , Sustainable attribute, organic attribute, sustal®and organic

attribute),
where price(x ) represents the price of an egg, and vectogpresents attributes of the egg.

Specifically, the model in our study is specifiedthe following:
priceperegy = By + B0+ B,wm+ Bowm+ B,vd + Sne

+ Bsregional + S national + Sbrown + S, AA
+ B plastic + B, paper + Bl arge+ f3extral arge+ £, jumbo
+ fisacme+ [ giant + 5, pathmark + 3 .safeway + 3,,shopper
+ B,,Shaws + B,,shoprite + £, superfresh + ,,stopandshop
+ f,,wegmans + S,;weis
+ B,.shelllable + B,,eggage + B qunitsize + £,

where ’s represent the coefficient for the product atttéds ands is the error term. The

definitions, minimums, maximums, and means of eaxfable are depicted in Table 1. In this
model, the base variables for each category of dyrariable attributes are dropped in order to
prevent perfect multicollinearity.

Data and Variable Description

The data used in our analysis are survey datashfegg prices and their attribdfedhe data
have 207 usable observations and were collected fetailers in five east coast cities
(Baltimore, MD; Boston, MA; New York, NY; Philadeim, PA; and Washington DC) in 2007.
The data come from retail supermarkets (ACME, GiRathmark, Safeway, Shoppers Food

19We would like to thank Dr. Paul H. Patterson, frima Poultry Science Department at Penn State lsityeor
providing us with the data.
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Warehouse, Shaw’s, ShopRite, Super Fresh, Stophop, Walmart, Wegmans, and Weis) in
each of these cities.

From Table 1 (see Appendix), the first group ofilatttes is a group of specialty characteristics
of the eggs which are regular, organic, vegetafeanwelfare-managed including free range and
free cage, nutritionally enhandédand a stacked attribute, organic and welfare-meaaTl he
second group is categorized by brand. To preséesdégrees of freedom, we separate egg
brands into three groups which are national, regjiand store brands. The third group is
categorized by colors which are white and browre fidurth attribute is grouped by grades of
eggs (grades A and AA), which reflect the qualitg &he freshness of the eggs, i.e., the firmness
of the yolk, and the air cell in the egg. The fiffftoup is defined by packaging materials which
are Styrofoam, paper pulp, and clear plastic. Tkt group is determined by egg sizes which
are medium, large, extra large, and jumbo. Thergbwgroup of attributes is determined by the
retailers where consumers purchase eggs (ACME tGathmark, Safeway, Shoppers Food
Warehouse, Shaw’s, ShopRite, Super Fresh, Stoghogd, Walmart, Wegmans, and Weis). The
eighth attribute is defined based on whether tieeaelabel on the egg shell or not. The next
variable is the age of the egg that is definechaswumber of days from when an egg is laid until
it is purchased at the stdfeThe last attribute is an egg unit which is thenber of eggs per
package.

Credence Goods

The attributes can be categorized into three categarhich are search, experience, and
credence attributes (Caswell and Mojduszka 198i)rdau et al. 1998); (Loureiro et al. 2002);
(Pelsmacker et al. 2005). Search attributes aetiitat consumers can observe immediately
before purchase, i.e. color, size, and price. HEgpee attributes, such as taste, are attributés tha
consumers discover only after consumption. Credattabdutes are attributes of which
consumers can detect the quality neither beforeafter buying the product. The ethical

attribute, such as cage-free, is an example oé@ecrce attribute. This leads to the problem of
asymmetric information in the cage-free egg market.

Asymmetric information is addressed by manufactulabeling their products; however, the
credibility of manufactures is critical to gettipgce premiums and higher profits. Third Party
Certification proof with high public trust can imase ethical label credibility (Loureiro et al.
2002); (Pelsmacker et al. 2005); however, thermig/ell-known certification for cage-free eggs
in the U.S. market. Consequently, reputation of mggufactures is the only signal for the cage-
free attribute and U.S. consumers might be stilifgsed and reluctant to trust cage-free labels,
which could lead to low cage-free eggs purchasing.

™ From our survey data, nutritionally-enhanced esygshigh-omega 3, high-vitamins, and low-cholestero

12 Egg cartons with the USDA grade shield on thenregelated to display the "pack date" which is wiedi as the
day that the eggs were washed, graded, and pladad carton (USDA 2007a). We get the informatibawt the
age of the egg by using the pack date and assutmn@ggs are packed the same day as they are laid.
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Egg Packaging

There are three types of material for egg packagimgh are paper pulp, clear plastic, and
Styrofoam. Paper-pulp packaging is claimed to bgalable and made from recycled paper.
Clear plastic and Styrofoam are technically plastiod recyclable. Clear plastic packaging for
eggs is made from polyolefins and defined as coffolyethylene terephthalate: PET)
recyclable symbol. Styrofoam packaging is made fpmtystyrene (PS) and defined code 6 for
its recyclable symbol (Marsh and Bugusu 2007).

Even though all materials for egg packaging argalable, paper and paperboard have the
highest recycle rate. In 2007, 54.5% of paper apkoard was recovered for recycling; while,
plastics including Styrofoam had a recycle ratea¢¢m6.8% (United States Environmental
Protection Agency 2008). Moreover, some egg marnurfes marketed their eggs by changing
material for their packaging from Styrofoam to papelp and claimed that their new packaging
was more environmentally-friendly. For example, i&aStore and Wegmans changed their egg
packaging from Styrofoam packaging to paper-pulgkpging and claimed that their packaging
is more sustainable or more environmentally-frigr{€drogressivegrocer 2009); (Wegmans
2010). As a consequence, this study used paperpagkaging as its sustainable packaging
attribute.

Results

Table 2 (see Appendix) presents hedonic pricegofatributes from the estimation. The R-
squared for the model shows that all egg attribetgdain about 81.2% of the variation in the
prices of eggs. The attributes that significanffee the price of eggs are specialty
characteristics, brands, grades, sizes, retajasds where consumers buy eggs), and unit sizes.
Signs of significant variables are as expectedthadame as previous literature (Ness and
Gerhardy 1994); (Fearne and Lavelle1996); (Philgpgb al. 2005); (Goddard et. al. 2007)

except the sign for the stacked variable attriluganic and welfare-managed (owm).

Most specialty characteristic coefficients whick arganic attribute (0), welfare-managed
attribute (wm), and nutritionally-enhanced attrd(te) have positive values and are significant.
Organic, welfare-managed, and nutritionally-enhdreggs have price premiums over regular
eggs equal to 16.50, 3.57, and 2.30 cents perasgghown in figure 1 respectively. This means
that these attributes create value-added for thlt epg category. The coefficient for the
vegetarian-fed attribute is a negative value, lmtitsignificant. Hence, it is ambiguous to
conclude the value of the vegetarian-fed attribute.

The coefficient for the stacked variable attributeyanic and welfare-managed, equals -8.81
cents per egg and is significant. Therefore, aamigand welfare-managed egg has a premium
over a regular egg equal to 11.26 cents whichsis tflean the premium for an organic egg (11.26
=16.50 + 3.57 — 8.81 cents representing the pnenfidu organic, welfare-managed, and organic
and welfare-managed attributes). The authors diegtxyoect the negative sign for the stacked
variable. We expected that welfare-managed eggsdvwgmi higher premiums when they are also
marketed (labeled) as organic because consumersasily associate the perceived animals
health benefits and be willing to pay a premiumifofhere are three hypotheses to explain this
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result. First, consumers might be confused abaut#iinition of eggs with these attributes and
hence not be willing to pay more for the stackedmattes. Second, it might be possibly related
to retailers’ strategies (Greenblth2009) to promote theirs store brands as sustariabhds;
hence, offer promotions for the organic and welammnaged products. Lastly, farmers might be
able to share some production costs for the orgémeie range and/or free cage methods; hence,
the prices reflect supply and demand side effddts.prices of regular eggs and specialty eggs
are compared in figure 1.
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Figure 1. Prices of the base level and specialty &yg®nts per egg)

National brand eggs and regional brand eggs haee premiums equal to 5.33 cents and 3.95
cents compared to store brand eggs. Prices of grtAdmggs are significantly higher than prices
for grade A eggs. Its price premium equals to 8&s. All coefficients of sizes are significant.
That is the larger size egg has a higher price pmamThe coefficient for unit size is negative
and significant. Therefore, the price per egg vedowhen consumers buy eggs in bigger
packages. Eggs from almost all retaitdrsave significantly higher prices than the priceegfjs
from Walmart. Lastly, the coefficients of the reéthe variables which are various types of
packaging, brown color, shell label and egg agealiiasignificant.

Conclusion and Management I mplications

We tested two attributes that we consider susténalelfare-managed, and paper-pulp
packaging; only one was found to positively anahsigantly influence price. Welfare-managed
eggs receive the price premium equals to 3.57 gentegg as compared to regular egg. The

3 Ms. Greenblum is a senior director of Nutritionugdtion, Egg Nutrition Center.

14 Assuming that other attributes are the same, dise kevel egg for each category is defined as gnitt the
following attributes: regular, store brand, whitdar, grade A, Styrofoam packaging, medium sizesinall label,
egg age of 14 days, a dozen egg unit size, and #aisthe base store. Specialty eggs have the atrimites as
the base level eggs except they are not regula. egg

15 From Table 2, these retailers are ACME, Gianthark, Safeway, Shoppers Food Warehouse, Shaw'’s,
ShopRite, Super Fresh, Stop and Shop, WegmansyVeisl
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attribute that has the greatest impact on priceth@®rganic attribute which increase the price
per egg by 16.50 cents. Interestingly, when organit welfare-managed were combined the
price premium was only 11.26 cents per egg. Thdiaa that consumers are not willing to pay
for both labeled attributes simultaneously, whiels major implication for egg manufactures and
retailers. In the short run, egg manufactures shmaximize profit by offering and labeling
either organic or welfare-managed eggs, and hemancie to segment the market until
consumers perceive these attributes as being eliffer

Our results are ambiguous for the paper-pulp pankagjtribute. Some egg manufacturers have
claimed that their Styrofoam packaging and/or ef@astic packaging are recyclable. A survey
of consumers’ perception about recyclable packagiigit be helpful to answer this question;
however, it is beyond the scope of this study. bast strategy for manufactures and retailers
may be to market sustainable packaging for eactifegpeegion of the U.S. since each state has
different laws and opportunities to recycle plastitl Styrofoam products.
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Appendix
Table 1. Definitions of the Variables and their DescrigtiStatistics
Variables Definition Min M ax M ean Base
(cent) (cent) (cent) Variables
Dependent variable
Price per egg A price per egg 0.06633 0.59667 0.23698
Specialty
Characteristics
r, o, wm, owm, vd, and DV* which is 1 for regularr), 0 1 0.4198, 0.1481, Regular ()
ne organic ), welfare-managed 0.2305, 0.1111,
(wm), organic and welfare- 0.3868, and 0.2593
manageddwm), vegetarian-
fed (vd), and nutritionally-
enhancedr(e) eggs,
respectively and O otherwise
Brands
store, regional, and DV which is 1 for that type of 0 1 0.4139, 0.2664, Store brand
national brand, and O otherwise and 0.3197 (store)
Colors
white, andbrown DV which is 1 for a white 0 1 0.4321, and 0.5679 White color
(brown) egg, and O for a (white)
brown (white) egg
Grades
A, andAA DV which is 1 for an egg is 0 1 0.9508, and 0.0492 Grade A
grade A (AA), and 0 if an egg (A)
is grade AA (A)
Types of Packaging
foam, plastic, and DV which is 1 for an egg 0 1 0.2025, 0.4298, Styrofoam
paper package made from and 0.3678 (foam)
Styrofoam, plastic, and paper-
pulp, respectively and 0
otherwise
Size
Medium, large, extra DV which is 1 for a medium, 0 1 0.0459, 0.7156, Medium size
large, and jumbo large, extra-large, and jumbo 0.1651, and 0.0734  (medium)
egg, respectively, and 0
otherwise
Retailers
Acme, Giant, DV whichis 1 for aneggsold O 1 0.0451, 0.0697, Walmart
Pathmark, Safeway, by that retailers and 0 0.1393,0.1189, (walmart)
Shopper, Shaws, otherwise 0.0533, 0.0902,
Shoprite, Superfresh, 0.0984, 0.0902,
Sop and Shop, 0.0820, 0.0984,
Walmart, Wegmans, 0.0656, and 0.0492
and Weis
Others
Shell able DV which is 1 for an egg with 0 1 0.1681  No shellable
shell label, and 0 otherwise (no shellable)
Egg age a number of days counted 1 41 14.02
from when an egg is laid until
it is bought at the store
Unit size a number of eggs per unit 6 60 12.45
*Note: DV represents a dummy variable.
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Table 2. Results for Hedonic Prices of Egg Attributes

Attributes Coefficient (S.E.)
Unit: Dollars
Dependent variable Price per egg
Specialty Characteristics
Y 0.165*+* (-0.023)
wm 0.0357*** (-0.0122)
owm -0.0881** (-0.0267)
vd -0.0065 (-0.0089)
ne 0.0230*** (-0.00877)
Brands
regional 0.0395*** (-0.0125)
national 0.0533*** (-0.00939)
Colors
brown 0.00186 (-0.00834)
Grades
AA 0.0328** (-0.0127)
Types of packaging
plastic 0.0106 (-0.0114)
pulp -0.00306 (-0.00936)
Sizes of eggs
large 0.0456*** (-0.0119)
extra large 0.0575%** (-0.0119)
jumbo 0.0715*+  (-0.0135)
Retailers
Shaws 0.06071*** (-0.0116)
Stop and shop 0.0540*** (-0.0167)
Giant 0.0597*** (-0.0117)
Safeway 0.116*** (-0.0149)
Wegmans 0.00609 (-0.0145)
Weis 0.0393** (-0.0189)
Shopper -0.0125 (-0.0124)
Pathmark 0.0775%** (-0.0133)
Shoprite 0.0634*** (-0.0128)
Superf resh 0.0502*** (-0.013)
Acme 0.0645*** (-0.0146)
Others
shell label 0.00425 (-0.0121)
€gg age 0.000214 (-0.000371)
unit size -0.00149*  (-0.000728)
Constant 0.0897*** (-0.0174)
Observations 207
R-sgquared 0.812

Note:  * significant at 10%; ** significant at 5%** significant at 1%
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I ntroduction

Operating in a deregulated economy that providesmal support to agriculture, New Zealand
dairy farmers are exposed to considerable uncéytaldowever, this uncertainty provides both
opportunities and threats for New Zealand dairgnfaand often it is the capacity of the farm
manager to interpret and respond to external (atedrial) information that determines the extent
of the advantage or disadvantage that is eventuzdlyzed.

There is however an interesting bias in the liteiabn the definition of uncertainty and/or risk.
There is also a distinction made between unceytaind risk. The extent of available
information partly contributes to the concepts n€ertainty and risk in literature. While the
difference is of significance to some (Hardakealei997), the terms risk and uncertainty are
more often described as interchangeable (Chavag 2wbury and Stiglitz 1981; Sonka and
Patrick 1984). This is based on the argument thigjestive probabilities are usually formed by
decision makers in which case the distinction betwthie two (uncertainties exist when the
probability of outcomes are unknown and risk impke& imperfect knowledge of the actual
outcome but the probabilities of the possible ontes are known) become less relevant
(Anderson et al977; Hardaker et al., 2004; Sonka and Patrick 1984

The bias in the literature relates to whether isséeen as a positive or negative influence on the
business. While, for example, Chavas (2004) sthtdsisk represents any situation where some
events are not known with certairagd Robison & Barry (1987,13) maintain that ‘Uncertain
events are important when their outcomes alter@siten maker’s material or social well

being”, neither provide a negative or positive bias inrtkefinitions. In contrast a more

negative bias is found in Hardaker et al. (199fdwlefine uncertainty as imperfect knowledge
and risk as uncertain consequences, particulapp®xe to unfavorable consequences. For
example, they include in human risk death of owpsslonged iliness, or carelessness of a hired
employee.

Similarly Harwood et al., (1999), cited by OECD (8) state “..tisk is uncertainty that matters
and may involve the probability of losing moneysgible harm to human health, repercussions
that effect resources and other types of eventsdfifiect a person’ welfare.”

The negative bias presented by Hardaker et al.7(18®4) relates to their observation that
technical risk in agriculture is downside risk,c@rsignificant deviations from plan, either
greater or smaller, are likely to have adverse egusnces e.g. large deviations in rainfall either
way will reduce yields, and thus income. Despiténitéons to the contrary, this bias has been
pervasive as many studies in this area focus amihe negative impact of risk.

Consider, for example, Pinochet-Chateau et al.§2@Mo compared the risk perceptions of
New Zealand dairy farmers in 1992 from the studyMaytin (1994) with those in 2004. They
found that farmers’ perceptions of risk changed ¢wee and that the mean scores for the
majority of risk sources increased. The three ésginanked risk sources in 2004 were market
risks. The highest ranked risk source in both 1882 2004 was changes in product prices.
Interestingly, the second and third ranked risksesiin 2004, changes in world economic and
political situation and changes in input pricesevemked lower in 1992 and %'
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respectively). They also noted that the overaltgption of production risk had not changed
over the twelve-year-period, there was a changeine of the components of production risk.
For example, the perceived risk from rainfall vhiiigy declined between 1992 and 2004
whereas that from pests and diseases increasecheifsaperceptions of risks from regulatory
risks increased between 1992 and 2004.

The work of Martin (1994) and Pinochet-Chateau .e2905) helped identify changes in how
farmers both perceive and manage risk. Howeveoih imstances only the negative side of risk
was presented and the management strategies aebordse assumed to be minimising the
uncertainty associated with those sources of Tikkre was also no distinction made between
whether the risk was being assessed within a seasworer a longer time frame.

This bias has important implications for the steflyjarm management, and is highlighted when
one considers farming entrepreneurs. For MCEIw86@R, entrepreneurship is a good risk
attitude measure because he found that those fasner had ventured into new farm
enterprises in his study scored highly in whatdrened risk attitude. While entrepreneurship has
various definitions, as identified by Shadbolt lef2®09), a common theme is that farming
entrepreneurs have more growth orientation, rikktg innovativeness and personal control
characteristics than their conventional farmer texparts (Vesala et al. 2007). They seek to
exploit opportunities (de Lauwere’s 2005). Alsoglet(2003) also state that farm-based
entrepreneurship is the result of alert farmersalisring and exploiting business opportunities
related to their prior knowledge. Therefore angvey that does not provide for farmers’
identification of the opportunities that uncertgioteates and does not analyze how farmers
adopt strategies that capture those opportungiesly telling half of the story.

Both entrepreneurship and risk management are Ipeorgoted as areas requiring improvement
on-farm (Shadbolt et al. 2009). For example, indpet Phillipson et al. (2004) state that market
liberalization has led to drastic changes in goremnt policies and the subsequent promotion of
entrepreneurship and business skills in the farreetgor. Similarly Detre et al. (2006) identify
that changes in the industry are creating new &fereht uncertainties than the traditional
operational and financial uncertainties agribuseetave faced in the past. Risk management
skills are all the more important now with the neicicreased volatility in market prices
(Rabobank 2010).

An exception to the bias noted above is the woplorted by Detre et al. (2006). In their
research, they recognized that uncertainty hagslagmitential as well as downside exposure
citing (Pascale et al. 2000) and developed a toptémote and generate discussion around key
areas of uncertainty. They presented a methoddtogpderstand, assess and evaluate, and
manage strategic uncertainty. They are guided BhB®et al. (2005)’s definition of strategic
uncertainty:

“strategic uncertainty is the sensitivity of thenepany’s value to inappropriate strategic
choices, ineffective strategy implementation, arestainties in the business climate”

This definition differs from those quoted abovehat it implicitly identifies the role of the
manager in both managing and creating uncertamtiye business. Not only can the business
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climate be turbulent, but also the manager can rttak&rong choice or implement strategy
poorly. Detre et al. (2006,73) maintain thatris must evaluate and manage strategic
uncertainty through proactive strategies that captthe potential benefits of the uncertainty and
mitigate the exposures if they fail to A«€iting Talavera (2004) and Pascealeal, (2000) they
identify how managing uncertainty can create losgrtvalue and they caution that a focus only
on “uncertainty avoidance” will cause a firm to deek opportunities to create value. They
tested their methodology with agribusiness exeestivorking on a hypothetical seed company.
The results suggest that the approach they hadapmdewas useful, not only to understand the
uncertainties from both a positive and a negatemsgective, but also to communicate the
impact of the uncertainties and discuss the varstiadegies open to the company — capitalize,
share, transfer, reduce, avoid and monitor. Saaifiaging uncertainty can create long-term
value, how does it affect short-term value? Doeditne horizon alter the effectiveness of, or
requirement for, risk management due to outcomegjldess certain?

The literature review failed to unearth other exblspf farm or agribusiness management
analysis in which both perspectives were explokéast literature focused on risk mitigation to
prevent an uncertainty from occurring. Howevermailgir approach was found to be in use by the
Government of Alberta, Department of Agricultureldural Development, with their Risk
Choice Matrix tool (Millang et al. 2010). This toeélps to illustrate the uncertainties that are of
greatest concern for a farm but it does not exterible choice of strategy that either mitigates
downside exposure or exploits upside potential.

Resear ch Objectives

This research was part of a larger project designedplore risk management on dairy farms in
New Zealand, to review existing knowledge on farpenceptions of risk in dairy farming and
the risk management strategies they currently eynfloe survey was initially undertaken to
identify suitable case farmers for an in-depth ipldtcase study of the risk management
strategies of New Zealand dairy farmers (Payné @089). The farmers in the survey were
identified by the research team as operators wighihprovide useful insights into risk
management across a range of regions in New Zealdey had collaborated in previous
studies and been used as case studies for stisdewtsre known to be receptive to enquiry. As
such they are a biased and not a random sample.

The survey results were then further scrutinizedeti@rmine if it was a useful method to
determine whether long- and short-term perceptodmisk differ from both a positive and a
negative impact of risk perspective. Various metghadre explored for describing these
perceptions in an attempt to develop a tool oftadeoth farmers and the industry. The aim was
to aid both farmer and industry understanding amatipzation of risks and hence guide the risk
management and mitigation strategies they adoptamote.

The research question in this study is to determinether the perceptions of risk (importance
and likelihood) differ according to time horizondaaccording to whether the risk is viewed as
an opportunity or a threat. Subsequent to thistipress whether presenting farmer perceptions
in a format that better illustrates and informstloa relativity between the sources of risk can
enhance the capacity of farm managers to eithadaraexploit the threat and opportunity
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respectively. This paper reports on the developrardtapplication of a methodology to answer
these questions. The methodology is then testedsahected group of farmers with the results
analyzed and presented.

M ethod

This study aimed to identify and assess strateggeainties in the New Zealand dairy industry
using sample data from New Zealand dairy farmedstardevelop a typical scale and
importance index for the identified uncertainti8sch an index could then be used to help dairy
farmers both exploit the opportunities created bgentainty and mitigate the threats from those
same uncertainties.

A questionnaire was completed by 27 dairy farmessfdiverse locations across New Zealand.
The sample size was small and biased as the fachesen were those who were being
considered for an in-depth multiple-case studygmiojTo get a better understanding of the
characteristics of the selected group the firstice®f the questionnaire asked the respondents to
assess their perceived ability to manage unceigaimntithin a season, and over the long-term,
their attitude to planning, aptitude in decisionking and degree of risk aversion.

Respondents were then asked to assess the pofenttair businesses to benefit from a range
of sources of uncertainty and state what they betlevas the likelihood of this opportunity
arising. They were then asked to assess the patéorttheir business to be disadvantaged from
the same range of sources of uncertainty and wstzéthey believed was the likelihood of this
threat arisingThis self-assessment was carried out twice, omee & within season perspective
and then again from a longer term (5-10 year) ptsge. The sources of uncertainty were taken
from a combination of the studies of Pinochet-Chatet al. (2005), Martin (1994) and Detre et
al. (2006).

The sources of risk were then grouped into sixgmies and respondents were asked to assess
their ability to respond to each category both imitthseason and over the long term. The
respondents were then asked to assess, for bdimw#ason and the longer term, how well
resourced they were to respond to the sourceslofvith respect to land, labour, capital and
management structure and ability.

A list of risk management techniques taken fronoBiret-Chateau et al. (2005) and Martin
(1994) were provided to the respondents and theg asked to state their importance and
whether they did or did not use that technique. Jirestionnaire finished with some questions
about the respondents dairy farm and personal ctesistics.

Apart from the last section, the questions werméd in a way that responses are captured as
ordinal data on a scale of 1 to 5. Typical respsngere constructed using median. Where the
average median response was a fraction, the mosl@seal instead to represent the average
response after considering extreme responsesdi@®)tby using standard deviation and
skewness in responses. This scale allowed assighimgmbers to various levels of threat posed
or opportunity created by an uncertainty, the Ilkebd of each uncertainty happening and other
concepts measured.
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The scale is similar to the popular Likert scalieaghnique which measures a respondent’s
degree of agreement or disagreement on an issimQmpor particular belief. Responses to a
Likert scale can be considered to be interval legeles, thus allowing scores to be summed and
treated statistically. Appropriate descriptive gsabk were performed to complement the limited
statistical analysis that Likert scale type or nalliresponses can allow. This helped to rate and
score different uncertainty impacts and likelih@odl other perceptions of the respondents
required for the development of a number of tools.

Uncertainty scorecards, RiskChoice matrices akdimportance indices, as well as heat maps
(extrapolation of exposure/likelihood graph on pi/likelihood map) were the tentative tools
developed and tested on the data from the 27 fimyers’ responses. In this study, the
scorecards were integrated into a matrix develdyyethie Alberta Department of Agriculture and
Rural Development (Millang et al. 2009).

The Uncertainty Scorecard

Detre et al. (2006, p. 72) identify that managergeha fnental model that frames assessment of
strategic uncertainty from both a potential andexposure perspectivednd describe the
assessment tools such as the scorecards and heatswaays to operationalise the mental
model by providing quantitative rankings to comnuaté the impact of uncertainty on the
business.

The response (qualitative ranking) from the farnveese coded into a scorecard showing the
guantitative ranking (score) of each uncertaintyrse. On a separate scorecard for each of
potential and exposure, the vertical axis is litketid while the horizontal axis is the level of
potential or exposure. To estimate or generat@wesard from the graph and for a typical
scorecard estimated from the respondents’ resparise; score corresponds to a number less
than 3 and a high score is a number greater theng median score. Each graph is divided into
four quadrants based on this summation, and thergots are color coded. As in Detre et al.
(2006) symbols in the form of hand gestures cam lad¢sattached to each quadrant to aid
visualization.

RiskChoice Matrix

The potential/likelihood graph (scorecard) is misimmaged and appended to the right edge of
exposure/likelihood graph (scorecard) to creates&a@hoice matrix. The arrow of attention is
drawn across the matrix from highest likelihoodawest likelihood within the high to very high
impact. The uncertainty scorecards can help farmdergify opportunities and threats, so that
these can either be captured or avoided. Whenateintegrated into a risk choice matrix, they
help to identify how each uncertainty may be batlopportunity and a threat. Simultaneous
responses can then be conceptualized in a legegehefic uncertainty responses.

The RiskChoice matrix is a template that individi@aiers can use to analyze specific sources
of uncertainty. For each business, a particulaettainty may be assessed as either a threat or
an opportunity depending on a particular context thie outcome of a particular unknown.
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Response Legend

It is proposed that the heat map, as describeddbse[@t al. (2006), be reconstructed as a legend
of responses to different impacts and likelihoodioéertainty as read from the RiskChoice
matrix. The Response legend can be created to asradilter for choosing a specific set of
responses or activities to manage a strategic taiwosr. They can be based on the sixteen
guadrants from the RiskChoice matrix. A combinatd colors and hand gestures could be used
to help visualization.

Risk Importance Index

Farmers have different perceptions about the imgagtliikelihood of each uncertainty source.
This influences their rating or assessment of esdertainty. It is difficult therefore to rank the
uncertainties based on individual farmers’ respsmgéhout normalizing (or weighting) the
uncertainties to avoid distortions due to contditersity (ranges from human capital to physical
assets) or different measurement scales.

A risk importance index was constructed by assigmrights based on qualitative or subjective
judgments from the respondents. Average uncertanudyes and proportion of respondents were
used as weights to compute indices which were theked. The average uncertainty score was
constructed from the impact score, the likelihooore and the proportion of respondents. This
followed the approach used in Mclean-Meyinsse .€t1894), Jose and Valluru (1997) and Alimi
et al. (2006) where weights were constructed basddwer factors - only impact and proportion
of respondents.

In addition, in this study the median scores (dacimpact and likelihood) were used rather
than arithmetic mean scores as used in previodsestMclean-Meyinsse et. al., 1994; Jose and
Valluru, 1997; Alimi et al., 2006). The approaateg further than using the proportion of
respondents that ranked a source of uncertairityeasiost important. The uncertainty scores
were first calculated from the multiplication ofact scores and likelihood scores. Then we
considered the proportion of respondents withlagtore of 15 and higher. This is the level at
which management action such as uncertainty mitigaheasures are required according to an
extract by David Champion, from a discussion by #xperts on the future of enterprise risk
management in Harvard Business Review (2009). tlfets not exhaustive as there is still a
need to consider a risk score of 5 (e.g. when tiseadikelihood score of 1, but an impact score
of 5) as although an uncertainty event is verykahji to happen, when it happens, the impact is
very high. Incidentally, none of the sources ofentainties considered in this study had a typical
impact score of 5 and a likelihood score of 1. aHinthe proportion of respondents that assessed
an uncertainty source at a level of 15 and aboweusad to multiply the uncertainty score to
arrive at an importance index.

The index is then ranked in descending order. @&h& of each index is its size relative to other
indices in the list such that if sorted in descagdrder (i.e. order of less importance), the rank
of each index is its position. This analysis wasalusing the RANK function in Microsoft

Excel which gives duplicate numbers the same réhis happens when there is a tie. However,
the presence of a tie (i.e. duplicate numbersytffihe ranking of subsequent numbers such that
for instance, in a list of index sorted, if an ind# 10 appears twice and has a rank of 5, then 11
would have a rank of 7 (no index has a rank of 6).
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Constructing a risk importance index for a groupaniers, weighted by the proportion of
responses from respondents, allows the relativeitapce of uncertainties to be determined.
This is aimed at capturing industry and instituéibvalue as this information can help to create
awareness of the major and most important sourfoescertainty and guide entry strategy (for
new farm businesses), industry strategy and p&dioyulation.

Results and Discussions

The farmers surveyed had considerable experiendaiiy farming with 73% aged 41 and older.
About 35 % were single-farm owner operators andrer35 % were owner operator with
multiple operations. More than half (57%) of theriars were at the growth stage in the farm
family life cycle while 40 % were in a consolidatiphase, none were at the entry or exiting
stage. See summary statistics for respondentshte Talocated in Appendix 1.

Half of the farmers have a debt to asset raticetfvben 40 and 60 %, 78% had a debt to asset
ratio 40 % or greater. The national mean debt setamtio was 34.6% in that year (DairyNZ
2009) which means that this sample of farmers esuabove average debt levels. Nearly 70% of
the farmers had 20% or greater debt servicingm@sportion of gross income (including off-
farm income) as at June 2008. The national meanhsgewicing capacity measure ((interest +
rent) divided by gross farm revenue) was 17.5%at year (DairyNZ 2009). Again this shows
that this sample carries a higher debt servicingmmadment than average.

Within a season, 66% agreed or strongly agreedhlkgthave the ability to manage almost all
uncertainty and over the longer-term, 61% agreestrongly agreed that they have the ability to
manage almost all uncertainty. About 40% have arakattitude to risk while 31% reported risk
seeking behavior and 19% were risk averse.

The high level of debt, many in the growth stagéheir business their confidence and the small
number identified as risk averse would suggestéhected group were similar to Vesala et al.,
(2007)’'s description of farming entrepreneurs. yis@ted that entrepreneurs had more growth
orientation, risk taking, innovativeness and peataontrol characteristics than their
conventional farmer counterparts. The perceivelityabd manage risk of the selected group is
more typical of a entrepreneur given their senseoatrol, self-efficacy and self-belief. Given
these observations the selected group is hithedoribed/defined as ‘entrepreneurial’ as
compared with average dairy farmers in New Zealand.

Distribution of Risk Management Techniques

In common with previous studies (Pinochet-Chatdal. 2005) the most widely used risk
management techniques (accorded very high impajanclude maintaining feed reserves,
having short term flexibility, irrigation, managimgbt, using futures markets (where applicable),
planning the timing of capital expenditure, insw@nand a range of business planning
techniques. Few farmers adopted the strategieswefsification, not producing to full capacity,
keeping debt low, and the farm operator workingtlo# property to add to farm income. This
commonality with previous studies suggests thapitkeshe biased sample these farmers were
not atypical in their risk management strategi#@isoalgh their scores were higher. The higher
scores indicated that they placed greater impogtancthe techniques available and made more
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use of them. There are also some differences istthgegic planning area, these farmers rated
some of the strategic management strategies muoh mghly and a much greater proportion of
them used the strategies. This observation alsforees their description as entrepreneurial as it
fits with Alsos et al. (2003)’s conclusion thatrfabased entrepreneurship is the result of alert
farmers discovering and exploiting business opmities related to their prior knowledge.

Table 2. Distribution of risk management strategies amomgréspondent dairy farmers

Risk management strategies Within season
# Responses # Using Median Score

1. Having more than one type of animal or other emiegg on your property 26 10 3
2. Maintaining feed reserves 26 25 5
3. Not producing to full capacity so there are resgiinethe system 25 11 3
4. Having short term flexibility: adjusting quickly tweather, price & others 26 24 5
5. Monitoring programme for diseases and climate 26 20 4
6. Routine spraying or drenching as a preventive nreasu 24 21 4
7. lrrigation 20 13 5
8. Spreading sales (reducing seasonality in milk pctidn) 25 13 4
9. Geographic diversity (having property in differ@méas) 21 10 4
10. Using futures markets 22 2 5
11. Forward contracting 25 15 4
12. Gathering market information 26 23 4
13. Arranging overdraft reserves 25 24 4
14. Maintaining financial services: having cash andlgasnverted 26 16 4
15. Main farm operator working off property to add sorfi income 25 5 3
16. Managing debt: monitoring debt and working closeith lenders 26 26 5
17. Keeping debt low: reducing debt or maintaininga level of debt 26 8 3
18. Planning of capital spending: pacing investmentsepansion 26 26 5
19. Having personal or business insurance 25 23 5
20. Using of practical planning steps in your business 26 25 5
21. Assessing strengths, weaknesses, threats and opitiest 26 24 5
22. Having a clear and shared vision or strategic pgador your operation 26 22 5
23. Using of financial ratios for decision making 25 18 4
24. Others* 6 6 5

Score: Scale: 1 = not very important,... 5 = very impottan

*maintaining good health, involving family in bugiss growth, other investment off-farm, varied tedmkilled
advisor, keep in touch with what is happening, measet worth gain, calving more than once per,yemiety of
feeds available.

Typical Assessment Scor ecar ds for Strategic Uncertainty

Within season, the typical scorecards developeddch of the uncertainty sources show that the
production, financial, marketing, R&D and humardtenships categories of uncertainty all

have a high positive impact. Within those categnriieterest rates, global demand for dairy
products, product prices, business relationshigsséills and knowledge of those in or
associated with the business have a high likelibadaztcurring. By contrast although
unexpected weather conditions, global demand foy gaoducts, product prices, input costs and
local body laws and regulation have high negatwpact, the farmers perceived that they have a
low likelihood of occurring. The juxtaposition thfe positive and negative impacts are best
illustrated on the RiskChoice matrices (Figuresd 2) as they enable an “arrow of attention” to
be recognized that, in turn, can guide the focus®fdecision maker.
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Table 3. Typical scorecards for strategic uncertainty within season as rated by the respondent
dairy farmers

Sour ces of uncertainty Opportunity Threat

impact  likelihood impact likelihood

Production

Unexpected weather conditions 4 3 4 3

Purchased feed availability 4 3 2 2

Pasture/crop/animal health 4 3 3 3
Financial

Interest rates 4 4 3 3

Credit availability 4 3 3 3

Land prices 4 3 2 2
Market

Global demand for dairy products 4 4 4 3

Product prices 4 4 4 3

Input costs 4 3 4 3
R&D

On-farm technology (incl. Breeding) 4 3 2 2
Human/rel ationships

Family relationships 3 2 2 2

Business relationships 4 4 3 2

Auvailability of labor (self, family, employees, contractors) 4 3 3 2

Skills and knowledge of those in or associated with the business 4 4 3 2
Policy & Regulation

Government laws and policies 2 3 3 3

Local body laws and regulations 2 2 4 3

Cooperative policies and producer requirements 3 3 3 2

Score: Impact: 1 = very low; 2 = low; 3 = medium; 4 = high; 5 = very high
Likelihood: 1 = very unlikely; 2 = unlikely; 3 = about as likely as not; 4 = likely; 5 = very likely

Table 4. Typical scorecards for strategic uncertainty over 5-10 years as rated by the respondent
dairy farmers

Sour ces of uncertainty Opportunity Threat

impact  likelihood impact likelihood

Production

Unexpected weather conditions 4 3 4 3

Purchased feed availability 4 3 3 3

Pasture/crop/animal health 4 3 3 3
Financial

Interest rates 4 3 3 3

Credit availability 4 3 3 3

Land prices 4 3 3 3
Market

Global demand for dairy products 4 4 3 3

Product prices 4 4 3 3

Input costs 4 3 4 3
R&D

On-farm technology (incl. Breeding) 4 3 2 2
Human/relationships

Family relationships 3 3 2 2

Business relationships 4 4 2 2

Availability of labor (self, family, employees, contractors) 4 4 3 2

Skills and knowledge of those in or associated with the business 4 4 2 3
Policy & Regulation

Government laws and policies 2 3 4 3

Local body laws and regulations 2 3 4 4

Cooperative policies and producer requirements 3 3 3 3

Score: Impact: 1 = very low; 2 = low; 3 = medium; 4 = high; 5 = very high

Likelihood: 1 = very unlikely; 2 = unlikely; 3 = about as likely as not; 4 = likely; 5 = very likely
Over a longer-term it is a different situation. Again there are a number of issues recognized as
having a high positive impact on the farm business — the production, financial, marketing, R&D
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and Human/Relationships categories of uncertainty. Within those categories, global demand for
dairy products, product prices, business relationships, availability of labor and skills and
knowledge of those in or associated with the business have a high likelihood of occurring. When
looking long-term the farmers identified unexpected weather conditions, input costs, government
laws and policies and local body laws and regulations as having a high negative impact. Of
these, unexpected weather conditions and local body laws were perceived to have a high
likelihood of occurring.

When contrasting the two RiskChoice matrices it is clear that, for these entrepreneurial farmers,
they perceive many positive impacts from uncertainty within a season and few negative impacts.
However over the long-term although there are still a number of high positive impacts from the
various sources of uncertainty they now also perceive uncertainties that create high negative
impacts.

The survey data can also be used to develop heat maps and a RiskChoice matrix for individual
farmers. The heat maps can then be used to identify those factors most in need of risk mitigation
initiatives to reduce the likelihood or severity of an event and those requiring most focus to
capture the full potential of an opportunity.

Risk I mportance | ndex

Another approach is to develop uncertainty scores by multiplying the score for the impact of a
particular uncertainty with the score for the likelihood of it happening (Tables 5,6,7,8). Within a
season the highest uncertainty scores for the different sources of uncertainty that were perceived
to generate opportunities are business relationships, skills and knowledge of those in or
associated with the business, and interest rates. The highest uncertainty scores for the different
sources of uncertainty within a season that generated the greatest threats were input costs, then
product prices and unexpected weather conditions to a lesser extent. The data suggests that the
farmers not only perceived input costs within a season as an important threat in terms of its
impact on the farm business, but they also believed that there was a high likelihood that the
threat would eventuate.

Over a longer time frame, skills and knowledge of those in or associated with the business has
the highest uncertainty score of the various sources of uncertainty that generates the greatest
opportunities. This is followed by product prices and then interest rates to a lesser extent.
Threats are generated from input costs with local body laws and regulations to a lesser extent.
While these results are exploratory in nature, it is of interest to note how this approach identifies
the risks that can be managed (business relationships, skills and knowledge of those in or
associated with the business and interest rates) as those providing the greatest opportunity, while
those less easy to manage provide the greatest threats. The results also possibly reflect the
entrepreneurial characteristics of the farmers in the survey and their confidence in their ability to
leverage skills and knowledge to best effect.

Within season, (Tables 5 and 6) the uncertainties associated with interest rates, global demand
for dairy products, product prices, business relationships, skills and knowledge of those in
typically likely (likelihood score 4) to happen with a high potential (impact score 4) to create
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Table 5. Typical assessment scorecards and risk scores for strategic uncertainty that create
opportunities within season as rated by the respondent dairy farmers

Sour ces of uncertainty N Potential  Likelihood Risk Proportion of Importance
Score Respondents

Score Score (%)* Index Rank
Skills and knowledge of those in or 27 4 4 16 70.37 1,125.93 1
associated with the business
Global demand for dairy products 26 4 4 16 61.54 984.62 2
Interest rates 27 4 4 16 55.56 888.89 3
Business relationships 27 4 4 16 55.56 888.89 3
Product prices 26 4 4 16 42.31 676.92 5
Pasture/crop/animal health 24 4 3 12 50 600 6
On-farm technology (incl. Breeding) 26 4 3 12 50 600 6
Purchased feed availability 27 4 3 12 44.44 533.33 8
Auvailability of labor (self, family, employees, 27 4 3 12 44.44 533.33 8
contractors)
Unexpected weather conditions 27 4 3 12 40.74 488.89 10
Land prices 27 4 3 12 40.74 488.89 10
Input costs 26 4 3 12 30.77 369.23 12
Credit availability 27 4 3 12 29.63 355.56 13
Cooperative policies and producer 27 3 3 9 3333 300 14
requirements
Family relationships 27 3 2 6 25.93 155.56 15
Government laws and policies 27 2 3 6 741 44.44 16
Local body laws and regulations 27 2 2 4 3.7 14.81 17

Score: Impact: 1 = very low; 2 = low; 3 = medium; 4 = high; 5 = very high
Likelihood: 1 = very unlikely; 2 = unlikely; 3 = about as likely as not; 4 = likely; 5 = very likely
* proportion of respondents with risk score of 15 and higher

Table 6. Typical risk scores for strategic uncertainty that create threats within season as rated by
the respondent dairy farmers

Sour ces of uncertainty N Potential Likelihood  Risk Proportion of Importance
Score  Respondents

Score Score (%)* Index Rank
Product prices 26 4 3 12 62.96 755.56 1
Unexpected weather conditions 27 4 3 12 51.85 622.22 2
Input costs 26 4 3 12 51.85 622.22 2
Global demand for dairy products 26 4 3 12 48.15 571.78 4
Local body laws and regulations 27 4 3 12 44.44 533.33 5
Government laws and policies 27 3 3 9 33.33 300 6
Pasture/crop/animal health 24 3 3 9 19.23 173.08 7
Skills and knowledge of those in or associated 27 3 2 6 18.52 111.11 8
with the business
Interest rates 27 3 3 9 11.11 100 9
Credit availability 27 3 3 9 11.11 100 9
Auvailability of labor (self, family, employees, 27 3 2 6 14.81 88.89 11
contractors)
Cooperative policies and producer 27 3 2 6 14.81 88.89 11
requirements
Land prices 27 2 2 4 11.11 44.44 13
Business relationships 27 3 2 6 7.41 44.44 13
Purchased feed availability 27 2 2 4 7.41 29.63 15
Family relationships 27 2 2 4 741 29.63 15
On-farm technology (incl. Breeding) 26 2 2 4 3.7 14.81 17

Score: Impact: 1 = very low; 2 = low; 3 = medium; 4 = high; 5 = very high
Likelihood: 1 = very unlikely; 2 = unlikely; 3 = about as likely as not; 4 = likely; 5 = very likely
* proportion of respondents with risk score of 15 and higher
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benefit. However, considering the proportion of respondents that ranked it with an uncertainty
score of 15 or more, skills and knowledge of those in or associated with business has the highest
relative importance or potential to gain benefit from. This is followed by global demand for dairy
products, interest rates and business relationships in that order.

Interestingly none of the sources of uncertainty are typically assessed to create threats at a level
requiring management attention as they all have average uncertainty scores of less than 15. It is
worth noting that about 63% of the respondents individually assessed uncertainty related to
product prices at a level of 15 and above, the point at which they should require management
attention. This is followed by uncertainties associated with unexpected weather conditions and
input costs and global demand for dairy products.

Over the long-term (Tables 7 and 8), although none of the sources of uncertainty generated high
indices with regard to creating opportunities, it is equally worth noting that about 60% of the
respondents individually assessed global demand for dairy products and skills and knowledge of
people in or associated with business as sources of uncertainty that can create benefits. Similarly
few of these sources of uncertainty generated high index values as threats to the business, but
about 55% of the respondents assessed input costs as a concern. The source of uncertainty
causing the most concern long-term is the local body laws and regulations. This has a risk score
of 16 with an index value far exceeding other uncertainties.

Table 7. Typical assessment scorecards and risk scores for strategic uncertainty that create
opportunities over the long term as rated by the respondent dairy farmers

Sour ces of uncertainty N Potential Likelihood Risk Proportion of Importance
Score Respondents

Score Score (%)* Index Rank
Global demand for dairy products 27 4 3 12 59.26 948.15 1
Skills and knowledge of those in or 27 3 2 6 59.26 948.15 1
associated with the business
Product prices 27 4 3 12 51.85 829.63 3
Business relationships 27 3 2 6 44.44 711.11 4
Auvailability of labor (self, family, 27 3 2 6 44.44 711.11 4
employees, contractors)
On-farm technology (incl. Breeding) 26 2 2 4 38.46 461.54 6
Interest rates 27 3 3 9 37.04 444.44 7
Credit availability 27 3 3 9 37.04 444.44 7
Pasture/crop/animal health 27 3 3 9 25.93 311.11 9
Purchased feed availability 27 2 2 4 22.22 266.67 10
Land prices 27 2 2 4 22.22 266.67 10
Family relationships 27 2 2 4 29.63 266.67 10
Unexpected weather conditions 27 4 3 12 18.52 222.22 13
Input costs 27 4 3 12 18.52 222.22 13
Cooperative policies and producer 27 3 2 6 22.22 200.00 15
requirements
Government laws and policies 27 3 3 9 18.52 111.11 16
Local body laws and regulations 27 4 3 12 18.52 111.11 16

Score: Impact: 1 = very low; 2 = low; 3 = medium; 4 = high; 5 = very high
Likelihood: 1 = very unlikely; 2 = unlikely; 3 = about as likely as not; 4 = likely; 5 = very likely
* proportion of respondents with risk score of 15 and higher
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Table 8. Typical assessment scorecards and risk scores for strategic uncertainty that create
threats over the long term as rated by the respondent dairy farmers

Sour ces of uncertainty N Potential Likelihood Risk Score  Proportion of Importance
Respondents

Score Score (%)* Index Rank
Local body laws and 27 4 4 16 51.85 829.63 1
regulations
Input costs 27 4 3 12 55.56 666.67 2
Unexpected weather 27 4 3 12 40.74 488.89 3
conditions
Government laws and policies 27 4 3 12 40.74 488.89 3
Product prices 27 3 3 9 33.33 333.33 5
Interest rates 26 3 3 9 29.63 266.67 6
Purchased feed availability 27 3 3 9 25.93 233.33 7
Global demand for dairy 27 3 3 9 25.93 233.33 7
products
Credit availability 27 3 3 9 2222 200 9
Cooperative policies and 27 3 3 9 2222 200 9
producer requirements
Pasture/crop/animal health 27 3 3 9 15.38 138.46 11
Land prices 27 3 3 9 14.81 133.33 12
Auvailability of labor (self, 27 3 2 6 14.81 88.89 13
family, employees,
contractors)
Skills and knowledge of those 27 2 3 6 11.54 69.23 14
in or associated with the
business
Family relationships 27 2 2 4 11.11 44.44 15
On-farm technology (incl. 27 2 2 4 7.41 29.63 16
Breeding)
Business relationships 27 2 2 4 3.7 14.81 17

Score: Impact: 1 = very low; 2 = low; 3 = medium; 4 = high; 5 = very high
Likelihood: 1 = very unlikely; 2 = unlikely; 3 = about as likely as not; 4 = likely; 5 = very likely
* proportion of respondents with risk score of 15 and higher

The risk importance index is an improvement on the risk scores as it ranks the sources of
uncertainty and therefore provides a clearer direction on where to focus for a group, or
population of farmers.

Conclusion, Recommendations and L imitations

The uncertainties of the business world provide as much opportunity for success as threat of
failure. As such, when assessing farmers’ risk perceptions, it is useful to enquire about both the
positive and the negative implications from each source of uncertainty. It is acknowledged that
various aspects of the business (including production, finance, marketing, R&D/technology,
human relationships and policy and regulations) contribute to the success of the business as well
as being part of the uncertainty factors that contribute to the failure of the business.

The methodology developed was able to illustrate differences in these entrepreneurial farmers’
perceptions of risk both with respect to time horizon and whether the risk created opportunities
or threats to their business. The time horizon effect on farmers’ perception of risk provides a
useful distinction between management and mitigation measures at the strategic level and the
within season, tactical, level in a dairy farm business.
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Of particular interest is the assessment by the respondents that there are more opportunities
created by uncertainty within a season than threats. In the longer-term, there was more of a
balance between the threats and the opportunities but, as the RiskChoice matrix illustrated well,
the sources of uncertainty created more opportunities than threats for this sample of farmers.
Although while acknowledging that the respondents are identified as entrepreneurial farmers
given their perceptions of risk this provides a useful lead for further research and certainly
questions the efficacy of focusing only on the negative aspect of uncertainty. Of interest would
be to use the tools that have been developed to explore differences between farmers’ ability to
see risk as not just a threat. It would be useful to survey a larger number of farmers and then
segment them according to physical and financial performance as well as personal
characteristics. If and why differences in the respective segments ability to see risk as an
opportunity, and not just a threat, were identified it would help determine what it takes to have
that ability.

This conclusion was further reinforced by the risk index that not only ranked the sources of
uncertainty, but also identified, for these farmers, more sources of risk providing opportunities
than threats, particularly within the season. The index is designed to be of use in guiding industry
and policy makers in their understanding of how farmers perceive risk. The next step in this
research would be to calculate the index from a larger sample of farmers to determine the
balance of perceptions between positive and negative impacts. The results will be able to guide
the application of funds to extension and development of risk management strategies for the
industry. The extent to which the results of the wider sample are similar to the selected group
would shift funds from a focus on risk mitigation to one of working with farmers to develop
strategies that capture opportunities. It would also guide extension work to better identify those
with the ability to identify opportunities and determine what knowledge, information and skills
are required by those who see mostly threats.

The limitations of this study were, firstly the sample size and its biased nature. This was an
exploratory exercise that was initially designed to identify suitable case study farmers. The next
step in this research is to further refine the technique and extend it to the wider population. The
biased nature of this sample, where the majority of farmers were entrepreneurial, may have
resulted in a much greater focus on opportunities than would have been found if the sample had
been from a broad cross-section of the dairy farming population. The second limitation of the
study was the limited assessment of the farmers’ attitude to risk. This requires more research,
particularly in regards to the link between attitudes and how risk is perceived.

Dairy farmers in New Zealand will assess the sources of uncertainty facing them, identify both
opportunities to exploit and hazards to minimize, and respond as they see fit. The success or
failure of their individual responses will not be observed for some time. The literature suggests
that those who are more aware of both immediate and wider, long-term issues will make the
most robust responses.
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Appendix 1.
Table 1. Summary Statistics from Respondents
Characteristics Number Frequency Per centage
Frequency
Farmers’ characteristics
Number of years you have been farming 26
Between 11 and 20 9 34.62
21-30 14 53.85
Above 30 3 11.54
Age 26
Between 36 and 40 7 26.92
41 -50 12 46.15
51-60 6 23.08
Above 60 1 3.85
No of staff (full time equivalents) 25
1-2 5 20.00
2-5 6 25.00
More than 5 7 28.00
No. of family members available to assist with farm duties 24
None 6 25.00
1-2 11 45.83
More than 2 7 29.17
Business characteristics
The farmer’s situation 29
Herd owning Sharemilker/Lessee 1 345
Herd owning Sharemilker/Lessee with more than one herd 1 345
Owner Operator 10 34.48
Equity Partnership Managing partner 4 13.79
Owner Operator with multiple operations - farms, equity partnerships, 10 34.48
Other 3 10.34
Stage of farm business 30
Growth 17 56.67
Consolidation 12 40.00
Entry of next generation 1 3.33
Total Debt as a proportion of Total Assets, June 2008 25
0-30% 5 20.00
30 —40% 3 12.00
40 - 50% 8 32.00
50 -60 % 5 20.00
60 —70& 3 12.00
More than 70% 1 4.00
Debt servicing as a proportion of Gross Income, June 2008 23
0-20% 7 30.43
20 -30% 11 47.83
More than 30% 5 21.75
Perceived ability to manage risk
Perceived ability to manage almost all uncertainty within season 27
Strongly agree 7 2593
Agree 11 40.74
Neutral 3 11.11
Disagree 5 18.52
Strongly disagree 1 3.73
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Perceived ability to manage almost all uncertainty over a long term 26
Strongly agree 5 19.23
Agree 11 42.30
Neutral 5 19.23
Disagree 3 11.54
Strongly disagree 2 7.69
Perceived difficulty to make a choice where there a number of 26
solutions to a problem
Strongly agree 0 0.00
Agree 3 11.54
Neutral 1 3.85
Disagree 15 57.69
Strongly disagree 7 26.92
When it comes to business, I like to play it safe 26
Strongly agree 0 0.00
Agree 5 19.23
Neutral 11 42.31
Disagree 8 30.77
Strongly disagree 2 7.69
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I ntroduction

USA-India Bilateral Trade Relationship

Historically, the U.S. and India have had bilatératle relations and it has been increasing
tremendously in recent years. India’'s merchandipers to the U.S. were at $ 6.50 billion for
the period January -March 2010. This is a 25.6%e@we from $5.18 billion during the same
period in 2009. Similarly, the U.S. exports of nfemdise to India increased 20.4% from $3.31
billion to $3.99 billion for the same period (Janua March) in 2009 and 2010 respectively.
(India-US Trade, Embassy of India, in Washington)Diis is also the case with U.S. —India
bilateral agricultural trade which has expandedudB®doannually since 1990, reaching $1.7
billion in 2007. U.S. agricultural exports to Indjeew 9.1 % per year during 1990-2007 with a
total value of $475 million in 2007, while U.S. ions from India grew 8.6% annually with a
total value of $1.2 billion in 2007 (USDA EcononResearch Service). The main agricultural
exports from U.S. to India include edible tree nutsinly almonds), raw cotton, fresh fruit
(mainly apples), and pulses that has acceleraté@d%@annually since 2000. A faster growth in
“many categories of agricultural trade, includingif and preparations, pulses, vegetables and
preparations, and animals and animal productses@edicted.”

However, the export of grains and edible oil frdra tJ.S. to India have declined mainly due to
competition from other global suppliers. Presidélmton, in 2000, announced the easing of
economic sanctions against India and the restanfitige $25 million Financial Institutions
Reform and Expansion (FIRE) program to modernizitaim financial markets and also signed
$4 billion worth of business agreements. Coopenatiche small-scale sector was also reached
between US and India during a visit to Washingt@i® 2000, by the Indian Minister of State
for Small Scale Industries and Agro & Rural Indigsty along with a delegation representing the
small and medium industry sector of India. Durihg Visit, future cooperation between US
Small Business Administration (SBA) and the Minjsbf Small Scale Industries were also
discussed and agreements were reached (India-Ue, TEmbassy of India, in Washington DC).
Thus, with India’s fast rising income per capitaigiess Line Report, The Hindu 2009),
investment friendly policies, relaxed import redidas, and strengthened trade agreements
between U.S. and India, there is a greater potdntianporting more U.S. goods to India for
trade. This paper explores if Kona coffee offereaport potential from U.S. to India.

Coffee Consumption Trends in India

Coffee is one of the most traded commodities invtbdd and India is the world’s sixth largest
producer, accounting for over 4% of world coffeedarction (Coffee Consumption in India,
2008). As far as domestic demand for coffee is eorex, it is largely confined to the southern
regions particularly the states of Karnataka anail&ladu (Coffee Consumption in India on the
Rise, 2005; Radhakrishnan and Reddy 2007). Howeesy trends are emerging with coffee
being just a traditional South Indian drink to bexwog a trendier beverage in India as a whole
(Coffee Consumption in India, 2008). Accordinghie thairman of the Coffee Board of India,
Mr. G.V. Krishna Rao, coffee consumption in Indsaekpected to increase 18% from 102,000
metric tons in 2010 to a projected 120,000 metnstby 2012. In addition, industry sources say
that the niche coffee market is growing at 10-12¢&ar, with branded coffee accounting for
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53% of the sales (Bharadwaj 2006). Also, accortliniglr. Siddartha, Chairman of
Amalgamated Coffee Bean Trading Co. Ltd. (ABTCL)emf the largest growers and exporters
of coffee, “there is a shift in consumer preferetaeards pure coffees on the back of growing
affluence and income levels” adding that the couotuld transition from a net exporter to a net
importer. In fact “good quality imported coffee iaglet recognition in the country with an
increased demand” (Business Line Report, The Hi@@09). In other words, India offers niche
market opportunities for high-end exclusive coffesue added in terms of the flavor, the type
of coffee (especially the highly pric&bffea arabicaspecies), its place of origin, and the
exclusivity in terms of high quality and limitedgaiuction associated with it.

The U.S. Coffee Industry-Hawaiian Kona Coffee

Hawaiian Kona coffee is one of the main supplierloffea arabicaand they are grown on the
slopes of North and South Kona district of Big t&laHawaii. It has a reputation for being one
of the most expensive and sought after coffeeenntbrld. The coffee production in Kona for
2007-2008 was approximately three million poundawiii Department of Agriculture, 2009)
with average exports of over 200,000 pounds per 3an estimated value of $6 million.
(Instant Hawaii http://www.instanthawaii.com/cqgi-bin/hawaii?Plactsfee. However, in the
past decade, the reputation of Kona coffee hagmdfdue to issues with blending. Much of the
coffee sold in commercial markets by large compana@ntains only 10% Kona beans but carry
the “Kona coffee” label. According to the Hawaiag& Legislature, “existing labeling
requirements for Kona coffee causes consumer maddconfusion and degrades the ‘Kona
coffee’ name” (Senate Concurrent Resolution No., P0B7). Initiatives have been undertaken
by the Kona Coffee Farmers Association to seektgréagal protection of the Kona coffee
name. In fact, they prefer to market 100% pure Kooféee for its high quality and the high
value it can demand (Feldman 2010). However, tisis ianplies the need to explore new
markets for 100% Kona coffee. Currently, 93% ofélport market for Kona coffee is in Japan
for all coffee types—green, roasted beans of reguld decaffeinated coffees. The remaining
portion of exports is to other parts of Asia, espic South Korea and Taiwan, and also to
Europe. With the expected higher per capita inconwgher parts of Asia such as India, a greater
export market potential for 100% Kona coffee tostheegions is perceived (Felming and
Nakamoto, 2003). Unfortunately, lack of awarenesslknowledge of new and expanding
markets, or the inability to find them pose chaljes to the Kona farmers. Studies indicate key
factors that can positively affect the demand famidiian grown Kona coffee and they are: 1.
Consumers are willing to pay high price for a pratdenown for its high quality and brand
image; 2. Changes in the economic conditions ofeélgeons where it is marketed (Southichack
2004).

The current coffee exports from U.S. to India any@3 metric tons (46,5521bs) for 2007-08
and these exports are mainly classified as “roasteddecaf, extract essence and concentrates
and other coffee” (Coffee Consumption in India, 00Based on earlier discussions it is
obvious that there is a benefit for Kona coffeewggis to explore new export markets for their
high quality 100% Kona coffee. As mentioned earkath the changing economic scenario in
India and a predicted increase in demand for ingoocbffee, India can be a potential export
market for 100% Kona coffee positioned as a higth-grecialty product and sold at profitable
returns that the Kona coffee producers can target.
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Studies indicate that one reason why Kona coffegiean able to capture the Japanese market is
due to innovative marketing strategies, mainly tigftoniche marketing. Hawaiian exporters
successfully established close ties with the Jag®moensumers as they understood the culture,
their preferences and tastes. This is becausdexr betlerstanding of the consumers’ preferences
and needs would provide the growers a competitilge ®@ver others (Fleming and Nakamoto
2003). Considering this, market study for explgraonsumer preferences for Kona coffee in
India, particularly South India and its niche manketential as a high-end specialty coffee needs
to be undertaken.

Objectives of the Study

The main objective of the study is to explore consupreferences for imported, specialty, high-
end Kona coffee in South India. Two specific objext to meet the overall objective are: 1)
Explore South Indian coffee consumers’ buying lebitd knowledge of imported specialty
coffee; 2) Find out South Indian consumers’ prafees for Hawaiian specialty Kona coffee and
explore potential for niche markets.

Review of Literature

The main focus of this study is exploring consupreferences for Kona coffee in South India.
Consumer purchasing decisions of a product ardlyswssed on the importance of product
attributes along with the socio-demographics ofdbxesumers. This applies to the case of coffee
as well. Various coffee studies have been condusttta focus on consumer behavior, coffee
preferences and consumption characteristics. Tieyde exploring consumption preferences
among young consumers for instant coffee; the emte of branding and advertisements on
coffee choices; the influence of price, volume,kaayging, place of origin, and product image on
coffee choices (Tseng 1991; Lu and Hung 2000; SuYau 1999).

A study in Singapore hypothesized that, for intéomeal consumers, country of origin could be
important for making purchasing decisions. The gtexhmined the influence of country of

origin of a product relative to other product &itiies on preferences for food staples such as
bread and coffee. Results revealed, in additiazototry of origin, price and brand are important
attributes (Ahmed et al. 2004; Chung and Jay 1998judy on instant coffee preferences
among consumers in Taiwan using conjoint analy@iltided that market potential for coffee
products improve when important coffee attributesfgrred by consumers are considered. The
study explored the preferences for instant coffeeslgional consumers of Taiwan and found that
the price was most important followed by brand kaging material and taste (Shih et al. 2008).
Another study conducted in Belgium on coffee prexfiees for fair-trade coffee, also using
conjoint analysis, explored how consumers tradesefiveen different coffee attributes and
making ethical choices. The key questions raisedded on investigating the relative
importance attached to the coffee being fair-treaféee compared to other coffee attributes such
as blend, brand, flavor, and packaging, and detengiiwhat was the willingness to pay for fair-
trade coffee. The study also determined the soemegjraphic differences influencing
purchasing preferences. The results indicated baftnute to be of highest relative importance
followed by the fair-trade label and flavor. Padkagand blending were of the least importance.
(Pelsmacker et al. 2005). The results of anothetysbn the consumer preferences for fair-trade
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coffee in Toronto, Canada, using conjoint choicalysis, show that, regardless of location,
consumers place a strong preference for priceamelihg claims (Cranfield et al. 2010). Studies
exploring socio-demographic influence on coffegnences in Europe showed consistent
variations in terms of nationality, gender and agé) gender and age showing significant
effects on coffee preferences and coffee brandst@@am et al. 2000; Heidema and Jong 1998).
Last but not the least, studies also show thatepetation of the quality of a country’s product
varies based on the type of product. In other wafdh country is perceived to have a good
reputation for a specific product, consumers areemalling to buy the product from that
country (Ahmed et al. 2004; Roth and Romea 1992js is highly applicable in the case of
commodities such as coffee. For example, Colombadiee (Ahmed et al 2004) or Kona coffee
has a reputation attached to it mainly due to #regption of high quality associated with coffee
from these regions.

The afore-mentioned studies clearly indicate tloatsaomer purchase preferences of coffee is a
function of the product attributes rather thanracfion of the product alone. The key product
attributes in the case of coffee were identifieghiase, place of origin, taste and flavor/blend/
grind preferences. Therefore drawing from the aasiohs of these preference studies on
consumer goods, this study attempts to explorelSodian coffee consumers preferences for
Hawaiian specialty Kona coffee using conjoint clecéxperiment.

Why Choose the Conjoint Choice Experiment (CCE) with Latent Class
Analysis?

Since the early 1970’s, conjoint analysis has reszbconsiderable academic and industry
attention as a powerful technique to measure addmstand buyer preferences for consumer
products (Green and Rao 1971; Johnson 1974; Ssamivand Shocker 1973b;Wittink and Cattin
1989). Usually a marketable product has multiplelattes and when consumers are asked their
preferences, it can be difficult to state theid&affs and relative importance for each of the
product attribute. Also, it is said that produdtibtites in isolation are perceived differentlyrtha
in combination which is how normally products avai&able in the market.

Although there are different methods that can kleligrmine which attributes will have the
biggest impact in customer satisfaction or how @oustr satisfaction will be affected by
changing a product attribute, there are limitatitmthese approaches. The advantage of using
conjoint analysis method over other methods isttiaformer is a decompositional model,
where products are decomposed into different ategwith different levels and consumer
preferences for the products measured by the peatdribution (“partworth”) of product
features (Hauser and Rao 2004). Later, in the 13&0goint analysis was improved to choice
based experiments known as conjoint choice expeitif@CE) (Louviere and Woodworth,
1983).

The main advantage of using CCE over conventionajloint analysis as pointed out by
Louviere 1988; Elrod et al. 1992; DeSarbo, Ramasyvand Cohen 1995; Cohen 1997; Chran
and Orme 2000; and, Haaijer 1999) is that in theveational approach, a set of profiles is
presented to the respondent, while in the choipecgeh several sets of profiles with each
divided into several choice sets is presented aspandent have to choose their most preferred
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alternative from each choice set. This is far tesdous compared to conventional conjoint
approaches.

The profiles are designed in such a way that itigsrthe changes in the environment based on
which trade off can be measured through the respasdveight in choosing one attribute over
another. The CCE and analysis comprises of sigdegages (Cattin and Wittink 1982; Green
and Wind 1975; Louviere and Woodworth 1983; HanlMourato and Wright 2001; Halbrendt
et al. 1991; Chan-Halbrendt et al. 2007) and ineslsurveys for hypothetical or real products
with different attributes or characteristics. Thoggmtial impact from changing these attributes is
that it might impact purchasing decisions. Oncedittigbutes have been identified, the outputs of
CCE indicate which attributes are significant deti@ants of the values people place when
purchasing a product the relative importance ofdttybutes of the product and market
simulation.. This is the other advantage of usii@EC

While CCE is useful in capturing the consumersfemences for the observable attributes of the
products and its relative importance, it is alspamtant to understand that these preferences are
influenced by the unobservable factors as well tvlaie basically the heterogeneity of

individual behavior defined by their socio-demodriadackground.

Conjoint choice method using latent class anal{StsA) provides additional information on the
traditional aggregated or one class model. Thedstahaggregate model can be affected due to
violations of the independence of irrelevant alaines (11A) problem, which distorts the
predictions of market niches. With latent classias different segments that have different utility
preferences are accounted for, (and IlA holds witlein each segment), which is a way of
resolving this problem and improving niche markegdactions (Vermunt and Magidson 2005).
Thus, CCE with LCA is more powerful as it evaluatespondent choice behavior by capturing
both observable attributes of choice and unobséfabtors found in the heterogeneity of
individual's behavior (Greene and Hensher 2003pWM#énd Scrogin 2006). In other words,
respondents are placed into distinct classes (g)dugsed on their choices when answering the
conjoint choice experiment questions. In LCA stsdibe probability of making a specific
choice is based on the perceived value of prodtrdb@tes and covariates of respondents (such
as respondent’s age and income) (McFadden 1978 niéthod therefore helps in identifying
specific niche market segments based on the “distiasses” the respondents fall into and
design appropriate marketing strategies basedepréferences of the “distinct classes”.
Considering these advantages, Conjoint Choice Expeet (CCE) with Latent Class Analysis
(LCA) was used for evaluating Indian consumer pegfees for Kona coffee. The most
important coffee attributes were chosen based eviquis studies and in consultation with Kona
coffee experts in order to make more accurate mudwket predictions for Kona coffee in South
India.

M ethod

In this study, we used Conjoint Choice Experim&@tE) to find South Indian consumer’s
preferences for specialty imported Kona coffee. filewing paragraphs describe how the CCE
was designed and the data analyzed. This studgevaiicted through a survey of Bangalore
residents (the city of Bangalore has approximaffation of five million) using a conjoint
choice experiment method. A conjoint choice experitrapproach directly asks for respondents’
preferences based on a set of structured survestigns. The approach measures the value of

0 2010 International Food and Agribusiness Management Association IFAMA). All rights reserved. 102



Krishnakumar & Chan-Halbrendt /International Food and Agribusiness Management Review/Vol. 13, Iss. 4, 2010

the most important coffee attributes by asking alolifterent market scenarios based on the
product characteristics or attributes. In conjaimbice experiment models respondents typically
are asked to evaluate two profiles from each cheateRespondents are then required to pick
the profile that they would most prefer from that. s

There are six stages of a CCE design and analyaisift and Wittink 1982; Green and Wind
1975; Louviere and Woodworth 1983; Hanley et ab2Malbrendt et al. 1991; Chan-Halbrendt
et al. 2007).

First and Second Design Stage
Finding Product Attributes and their Levels

The first and second stage of CCE design compoéédding the product attributes and their
levels respectively. This is done through an extenigerature survey and consultation with
experts. The levels should be realistic, practycadhievable, and span the range over which we
expect respondents to have preferences. In ordmmb@ up with the important attributes and the
corresponding levels which consumers will considieen purchasing specialty coffee, experts in
the field were consulted along with literature eavi Based on expert opinions as well as
previous studies by Tseng (1991), Su and You (1999and Hung (2000), Pelsmacker et
al.(2005) and Shih et al. (2008). Four importatrilaites were selected for this study - Price,
Grind Preferences, Taste and Place of Origin. Bathese attributes had varying levels (see
Table 1). Price had three levels— U.S. $ 60, $85, [§er gift box of 500 gms. This is based on
the estimated cost of imported specialty coffedsicivfalls in the range of $60 (2900 INR) to
$90 (4400 INR) for 500 gms. Grind Preferences hagkt levels— Fine Grind, Ground Regular,
and Whole Bean. Taste had three levels- Light, Madiand Strong and; Place of Origin had
four levels- Kona Coffee, South American CoffeeyutheEast Asian Coffee and African Coffee
(See Table 1).

Table 1. Coffee Attributes and Their Levels

Attributes Levels
Price $ 60/ 500gms $75/ 500gms $90/500gms
Grind Preference Whole Bean Ground Regular Finau&to
Taste Light Medium Strong
Place of Origin Kona, U.S.A. S.E. Asian South Aroari African

Third and Fourth Design Stage
Choice of Experimental Design and Construction bbiCe Sets

The third and fourth stages of designing the CGfelire choice of experimental design and
construction of interview questions (or constructad choice sets or product profiles) to be
presented to survey respondents. Statistical délsepry is used to combine the levels of the
attributes into a number of alternative producffifgs to be presented to respondents. Depending
on how many choice sets and/or profiles are inadudehe experiment, one can have either a
complete or fractional factorial design. Produdifipes are constructed by selecting one level
from each attribute and combining across all aitab. In this study, there are four attributes, of
which Place of Origin has four levels and the heste three levels each, bringing the total
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number of profiles to 108 (i.e. 4*3*3*3). Based amomplete factorial design, all 108 profiles
would have to be presented to the respondentshvdoigld be tedious and difficult. Therefore, a
fractional factorial design was utilized where enp& of the design is selected from the full
factorial design. Using this approach minimizeslotinformation and also efficiently tests the
main effects of the attributes on respondent’sgrezfce (Chan-Halbrendt et al. 2007). The most
commonly used method of constructing fractionatddal design in conjoint measurement is the
orthogonal array. Orthogonal arrays build on Graleatin squares by developing highly
fractionated designs in which the scenario profilesselected so that the independent
contributions of all main effects are balanceduasag negligible interactions (Green and Wind
1975). From all possible profiles, pairs of prddileere randomly developed and separated into
seven versions with 12 pairs each using softwaveldped by Sawtooth Software, Inc. Having
only 12 pairs per respondent to evaluate from esstirat the duration of the surveying exercise
does not adversely impact a respondent’s responses.

For data collection, all seven versions were adstened in approximately equal proportion (i.e.
each set to about 30 of the 200 respondents). Rdspts were then presented with one set of 12
pairs of profiles from which to make their choic&he experiment requires respondents to
choose one product profile from each pair. Taldd@vs an example of a pair of product profile
scenarios from which the respondents chose.

Table 2. Example of a pair of product profile scenarios
If these were your product options, which would ghaose?

Attribute Profile A Profile B

Price $60 /500gms $90 /500gms
Grind Preference Whole Bean Ground Regular
Taste Light Strong

Place of Origin Kona, U.S.A. South America

Fifth Design Stage
Data Collection- Survey Location, Sample Size and&y Technique

A face-to-face survey was conducted to ascertanswmer awareness and preferences for
imported specialty Kona coffee. Bangalore, Karnataks chosen as the representative study
site for South India based on meetings with thallaoffee experts and professionals working at
the U.S. Foreign Agricultural Service, Office of daylture Attaché, New Dehli, India. Also, the
Coffee Board of India’s head office is located iangalore. Bangalore also has the largest
number of coffee outlets and is one of the higheffee consuming urban cities in South India.
200 surveys were collected, mainly focusing on higitome professionals in Bangalore as they
match the profile of the consumers who are reptasiga of the changing coffee trends based on
expert opinions and previous studies (Business Riggort, The Hindu, 2009; Bharadwaj 2006;
Coffee Consumption Study in India, 2008). The gla@nsize was based on the Sawtooth
Software recommendation for such a study (i.e. GiahfChoice Experiment) where a sample
size ranging from 150 to 1,200 respondents is recented (Orme 2006).The following formula
was also used to validate the sample size forafeat class analysis (Johnson and Orme 2003).

(1) nta/c> 500
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Wheren is the number of respondentss number of tasks per respondenis the profiles per
task, and is the maximum number of attribute levels.

Since the product is imported high-end speciaifjee, we were targeting high-income
professionals and data was collected from theviolig locations: outlets of India’s biggest
coffee retail chain- Café Coffee Day; a multinaibcompany; two international banks; and a
five-star hotel. The surveying was accomplished Gveays in the last week of May, 2009. The
response rate was 86%.

The survey gquestionnaire consisted of two sectiSestion one was comprised of 12 pairs of
specialty coffee profiles from which respondentsade. Section two consisted of questions
regarding the socio-demographic and economic backgt of the respondents such as age,
income, education and other characteristics. Secin® data provided the attribute-specific
preferences. The data was analyzed using latesg al@alysis software Latent Gold Choice,
Version 4.0 developed by Statistical Innovations fo establish a minimal level of knowledge
on the issue prior to completing the survey, afloiéscription of the study was explained to
respondents regardless of their knowledge of thetd hen, each respondent was shown 12
pairs of product profiles with differing levels aftributes and asked to select one from each pair.
Section two provided the socio-demographic praffléhe respondents which was used to
confirm if the respondent profiles were consisigith the target population of key coffee
drinkers in Bangalore as identified by the CoffemRl of India survey.

Sixth Design Stage
Data Analysis: Conjoint Choice Model Using Later&$s Analysis (LCA) Approach

This is the final stage of a CCE. As discussedhliterature review, conjoint choice method
using latent class analysis is an improvement ertrdditional aggregated or one class model. In
latent class analysis, the different segmentshthe¢ different utility preferences are accounted
for, (and 1A holds true within each segment), &ydhis better market predictions can be made.

The model used in this study is a conditional logaidel where, the probability {Pthat
individual n chooses profile i can be representethk following equation (2) (McFadden
1973).
@) py= SR
D exp(17Xmn)
h=1
Wheren denotes a scale parameter, usually normalizeda¥l is the deterministic component

that is assumed to be a linear function of explamyatariables. Equation (2) can be represented
as equation (3) for LCA:

3) b= exp(7BZx)
; exp(7B8Z)
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Where %; are explanatory variables of,Xincluding a profile-specific constant, produdtiatte
of profile i, and socio-demographic factors of r@sgent nf3 is a vector of estimated parameter
coefficients.

In a latent class analysis, respondents are smited/ classes (groups) in terms of individuals’
choice of observable product attributes, and thabsearvable heterogeneity among the
respondents. The value of estimated parametericeetfp is different from class to class
because this parameter coefficient is expectedptuce the unobservable heterogeneity among
individuals (Greene and Hensher 200@)en, the choice probability of individual n beloiag
classm (m =1, ..., M) can be expressed as equ@tjon

exp(f7mBrZ ni)

Z exp(17mBrZ )

(4) Pni |m=

Wheren, is the class-specific scale parameter @pes the class-specific estimated utility
parameter.

The first step of the latent class analysis wadetermine the optimal number of distinct classes
for the dataset. Using the Bayesian Informatione@ion (lowest BIC value for best results),
which was first proposed by Schwartz (1978), adtokass model for this study was decided as it
was the class with the lowest BIC value.

Therefore, in summary, the probability for indiva n in classm choosing control program
P(), is measured by two types of characteristicsp(diluct attributes, including grind
preference (G), Taste (Tt), Place of Origin (O} @nice (C); and (2) individual socio-
demographic factors, including gender (GE), age é8ucation (E), income (), and household
size (H). The preference model is specified inagign (5).

B PO=f(G,Tt,0O,C,GE, A E, I,H)

P () = Probability of choosing product profile A vs, B

C = Price of imported coffee- U.S. $60, $75 and§500 gms;

G= Grind Preference -Whole Bean, Ground regularkind ground;

Tt = Taste - Light, Medium and Strong;

O= Place of Origin of Imported Coffee- Kona/Haw&aquth East Asia, South
America and Africa;

A= Agel8 and above;

GE= Gender- Male or Female;

I= Household income group (U.S. $/month)- < $10R1001-1500; $1501-2000;
$ 2001-2500; > $ 2500;

E= Educational Background- High School, Higher $ekeoy (11" and 13' grade),
Undergraduate, Post-Graduate, Others;

H= Household Size- Number of people in the housghol
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Results

Sample Population Profile and Product Awareness

The socio-demographic profile of the responderdgcated the average age of the respondents
was 31 years with the majority (67%) holding a gostiluate degree. 43% of the respondents
belonged to the higher monthly income categoryNiR (110,000 (U.S. $ 2500) and above. The
gender distribution among the respondents wag/faqual with 55% males and 45% female.
According to Bidisha Nagaraj, president of markgt Cafe Coffee Day, India’s largest retail
cafe chain, “modern coffee shops are positioneal scial hub and aimed at consumers who are
young and young at heart”. And so, coffee chaiesagigressively targeting young, urbanized
Indians between the age groups of 15-35 who amdranscious and can afford to splurge on
high-priced lattes and espressos (AFP Asian Edilane 2009). Clearly the respondent profiles
are consistent with the profile of the major cof@msumers in the city as indicated by reports
(Coffee Consumption in India, 2008).

According to the survey, not surprisingly, the nmsyoof consumers are aware of Indian origin
coffee (91%) followed by 47% are aware of South Aosm Coffee, 42% aware of South East
Asian Coffee, 37% are aware of African coffee anly @0% are aware of Hawaiian Kona
Coffee. The comparative lack of knowledge of HammaiKona Coffee is expected considering
the almost non-existent export marketing campalgnikona Coffee growers in these regions.
South American and South East Asian brands aréadlaiat leading Coffee outlets such as Café
Day, particularly through their new café concephigih-end Café Day Squares thus explaining
awareness regarding these brands. In terms of @sirchcoffee from the main coffee producing
regions, the majority have purchased coffee frodiarwhich is again expected. As far as
imported specialty coffee is concerned the majdrdye purchased South American (39%)
coffee, closely followed by South East Asian Coffgé%) with only 2% of respondents having
purchased Kona Coffee.

Kona coffee is a high end consumer product. Itde aurrently being exported and marketed to
countries such as Japan, as a high-end niche nmaddiict and high-end gifts. Also, as
mentioned earlier, increase in the availabilitylsposable income is an indication of improved
economic conditions of a region which in turn igflhices the demand for high-end products.
Considering this, it was important to explore tespondents’ spending behavior such as- their
awareness on the price of specialty imported coffesr willingness to pay for high-end Kona
coffee and the average spending on gifts the puswear. Results indicated that the average
amount spent on gift was approximately $345 angu@tis is an indication of the average
disposable income that the respondents have ailattalspend on gifts. On the other hand, their
willingness to pay for a box of imported specialtffee was only about $19 much less than the
actual cost of importing. This can be attributedhi® lack of awareness of imported specialty
Kona coffee among the target population samplea@mage it was estimated that the total cost
of imported Hawaiian Kona Coffee, including imptakes is somewhere in the range of $60 to
$90 for 500 gms. This is much more than their iatéid willingness to pay but within their
average gift expenditure. This is key informatioonfi a niche marketing perspective. Being a
culturally diverse place and the number of festvadlebrated annually, there is ample
opportunity for purchasing high end gifts. Howeuergxplore the potential for niche market for
high-end Kona coffee, a detailed understandingp@fréspondent’s preferences of imported
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specialty Kona coffee, their willingness to payasl as their product attribute preferences and
knowledge is needed. Conjoint Choice Experimen@GELwith Latent Class Analysis (LCA)
was used to gather these information and the seatdtdiscussed in the following section.

L atent Class Analysis. Results

Table 3 shows the results of the latent class arsalyith the estimated parameters, the nature of
the relationship between the dependent and indemendriables and their significance levels

for each class. The model is specified as prolglafichoosing a particular product profile as a
function of coffee attributes with different attule levels. Three class models was the best fit for
the data set based on the BIC criterion (lowest @&lDe).

Table 3. Results of the Latent Class Analysis with the Eatad Parameters by z-values
Classl zwvalue Class2 zwvalue Class3 z-value

Class Size 60% 25% 15%
Attributes
Price/500gms -0.66**  -4.37 -0.68* -2.07 -0.09 -0.12
Grind Preference
Fine Ground 0.11* 1.95 0.10 0.95 0.24 0.77
Ground Regular -0.07 -1.34 0.28* 2.58 -0.02 -0.08
Whole Bean -0.03 -0.58  -0.39*  -3.19 -0.21 -0.67
Taste
Light -0.34*  -4.76  0.68* 497  -3.18* 535
Medium 0.04 0.69 0.45** 4.45 0.36 1.32
Strong 0.30** 3.82 -1.13* -6.41 2.82** 5.59
Origin
Africa -0.31*  -4.35 -0.15 -1.04 0.31 0.67
Kona 0.19* 2.83 0.14 1.05 0.02 0.05
South America -0.03 -0.44 0.04 0.32 -0.00 -0.01
South East Asia 0.14* 2.07 -0.03 -0.23 -0.33 -0.83
I nter cept Classl z-value Class2 z-value Class3 z-value
* p<.1 and ** p<.05 0.74 5.21 -0.12 -0.66 -0.62 -3.65

Class 1 respondents prefer to buy coffee from KaomhSouth East Asia that are strong tasting
and fine ground and not African. The price paramisteegative such that their demand
decreases as price increases. These signs ardezkpad significant at the <0.05 level. Class 2
respondents prefer coffee that is ground regut@nmmole bean and more light than medium in
taste, but not strong. Their demand decreasesasipcreases. Place of origin is not
important. Again, the signs are expected and thek significant at the <0.05 level. Of
particular interest, price has the expected sicguifi negative correlation in this class. For Class
3, only taste is statistically significant with eeference for strong coffee and respondents do not
like light coffee at all. These parameters aresigihificant at the <0.05 level. The majority of the
respondents, 60%, belong to Class 1, followed ag£P (25%) and Class 3 (15%) (See Table
3).

An important aspect that also needs to be congiderhe relative importance and magnitude of
each attribute by class places on the key attribUiRis is important from a marketing
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perspective as the product can be made availalhetconsumers incorporating and

highlighting the most preferred attribute, therédgding to customer satisfaction. The results
indicate (Table 4) that Class 1, to which the mgjaf the respondents belong, consider taste as
the most important factor, followed by place ofgimi then price and finally grind. Class 2 also
considers taste as the most important factor,dabbby grind, then price and finally place of
origin. Class 3 considers taste as the most impbfaator, followed by place of origin, grind
preference and price is least important to them

Table 4. Relative Importance of Attributes by Three ClasseRespondents

Relative Importance Classl Class2 Class3
Price/500gms 25% 14% 1%
Grind Preference 9% 20% 6%
Taste 37% 56% 84%
Origin 29% 10% 9%

As mentioned earlier a latent class approach isi@ mppropriate estimation tool when dealing
with people of generally heterogeneous backgrosndhk as different income levels, gender and
other socio-demographic variables. The Latent Gdagsoach helps not only in identifying

niche groups with their specific product preferenagthin the sample population but also
identify the type of population on the basis ofitls@cio-economic characteristics. In the case of
this study, the respondents were fairly homogemotsrms of socio-demographic variables
such as age, education, income and employmeneas troups were specifically targeted for
the study. As a result, none of the socio-demodcagdriables showed significance in the latent
class analysis and, therefore, differences amonguwuoers based on socio-demographics, for
each of three classes, could not be found.

Conclusionsand Mar keting | mplications

The main goal of this study is to enhance the egoneiability of small Kona coffee growers’
income through exporting to emerging markets sgcimdia. The overall objective of the study
was to explore consumer preferences for imporigekialty, high-end Kona coffee in South
India. Based on previous studies and local Kongeeaéxperts, four key product attributes with
different levels were chosen to explore consumeifepences for Kona coffee among South
Indian respondents. These attributes include—PTiaste, Grind Preference and Place of
Origin. Majority of the respondents (60%) belongass 1 and they show a preference for
Kona Coffee along with coffee from South East Asiaignificant importance is placed on taste
with a preference for strong coffee. In other watdse is a preference for dark roasted coffee
(for strong taste) as indicated by respondent®ih blass | and class Ill. There is also a segment
of respondents (class Il) who has preference @it ihan medium roasted coffee. The bottom
line is taste is an important factor and markestrgtegies that target consumers with different
tastes is suggested. Results also indicate spgedimnd preferences for coffee, mainly fine
ground and regular ground but not whole beans.éefbes, it is imperative to launch the product,
highlighting these preferences.
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The relative importance of price is not as higltaase but the result indicates it as a negatively
significant attribute which means that the willirgs to buy decreases with increasing price.
This information is valuable from a marketing pesjve and it can be inferred that India offers
an export market potential for Kona coffee, prodides offered at competitive prices. Besides
Kona coffee, there is also a preference for cdife®m South East Asia among majority of
respondents. Currently the biggest coffee impariadia are from South East Asia, primarily
Indonesia with approximately 15,000 million tongoionted in 2007-2008. This coffee is readily
available with greater market visibility and at aper prices. The cost is almost three times less
than coffee from USA (Coffee Consumption in Ind1@08). Also, recent reports state that
competition, notably from Vietnam is likely to rigethe wake of the recently signed Free Trade
Agreement (FTA) between India and the Associatib8auth East Asian Nations (ASEAN)
(August13' 2008, Indian Express News Report). This meansithatder to increase demand for
Kona coffee in India, it must be competitive conguhto South-East Asian coffee in terms of
taste and price.

As discussed in a study on Instant coffee in Tajvila@ price needs to remain flexible until the
consumers’ perception regarding the product matahibsthe suggested price (Shih et al. 2008),
which may be possible only through rigorous mariggiampaigns. There is also the danger of a
very high price obscuring the true quality of thieguct and its purchasability (Wall et al. 1991)
and therefore appropriate pricing is something tiegtds to be strongly considered. Under the
circumstances, one possibility is to use high qu&lona coffee blends (more than the current
10% Kona coffee blends available in the U.S. madketith the preferred taste and grind
preferences, offered at competitive prices. Howeter acceptability of this arrangement by
Kona farmers needs to be explored. According tdHawaii State Legislature, “existing labeling
requirements for Kona coffee causes consumer fmadcconfusion and degrades the ‘Kona
coffee’ name” (Senate Concurrent Resolution No., P0B7). In fact, a recent study on the
economic impact of blending shows that while then&éarmers received an estimated $1.4
million from the sale of “prime grade” Kona coffeethe blenders, the blenders made a profit of
$14.4 million through the sale of coffee containardy 10% Kona Coffee. This is because the
buyers are “deceived” by the “Kona Coffee” labédhisTalso in turn impacts the consumers’
willingness to pay a premium price for 100% Kon#e® which lowers as it is not well
differentiated from the non-specialty coffee (Fe&dm2010; Aaker and Killer 1990). In fact, the
Hawalii coffee growers association is demandingStage to protect the economic interest of its
coffee farmers by protecting the “Kona Coffee” lgReldman, 2010).

Also, it is important that exporters be aware opart regulations and shipping options in India.
Currently there is a 100% import tax on coffee, shhiill create additional costs to selling the
product in India, further driving up its price. Ustdhe circumstances, competing with South
Asian coffees in terms of price can be challengirtgerefore, unless alternative marketing
approaches are considered, pure Kona coffee wilanme a high-end specialty product and not
price competitive with lower quality South East &sicoffee.

An alternative approach for marketing 100% Kondemtould be through creating niche
markets for Kona Coffee as exclusive high-end giftss study’s survey indicated that on an
average the respondents spent U.S. $354 on gi#808. This basically gives an indication of
the average disposable income that the respondentsilling to spend on gifts. The study
results also indicated that there is a sectioh@fiopulation (about 15%) who are indifferent
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about prices. Their choice is purely driven byaagptreferably strong taste. This offers an
opportunity to tap into this niche market segment1lf00% pure Kona coffee. With the rate at
which the coffee industry is expanding in India &nel change in the coffee consumption trends
along with a rich and expanding middle class, teégion cannot be disregarded as a potential
market for Kona. Marketing of Kona Coffee as exslasigh-end gifts might offer some
opportunities for Kona Coffee to enter into theiémdmarkets. Culturally, with the number of
festivals celebrated in India, gift giving is anpgartant aspect of any festival or other family
events such as marriages and anniversaries. Tlamt@ade of selling it as gifts is the exemption
from import taxes, which can bring down the costvall. In this context, it is also important to
note that cultural preferences must be consideregdckaging in terms of color and pattern. For
instance, culturally, certain colors are considexrespicious for occasions such as festivals and
family functions. But colors such as black or white not and these cultural nuances must be
taken into account for gifting option.

Recent reports also indicate large expansions imgsa the biggest café chains in India such as
Cafe Coffee Day. Café Coffee Day with its recemiaapt of Café Coffee Day Square is offering
many international brands on its menu, althougtregent Kona coffee is not one among them.
Besides Café Coffee Day, there are also increasipgnsions by other competitors. According
to Mr. Vishal Kapoor, head of marketing and prodietelopment at Barista, a Netherlands
based company with a large number of café chaisdia, “the sector shows no signs of
saturation or slowing demand” (AFP Asian Editio@09). Also, five star hotels such as the Taj
group of hotels is already featuring high pricechE@offee in their menu. But, according to Mr.
Vinod Pandey, the Food and Beverage Manager oWEat End in Bangalore, awareness on
Kona coffee is very minimal and hence not frequeimtidemand in their cafes or restaurants.
According to Mr. Pandey, the product should be nradee visible with more emphasis placed
on its uniqueness, limited production and high ifyal

Under the above mentioned circumstances, it becomasrative that measures be taken to
assist local Kona farmers in creating businessalyels with the Indian market. More visibility

for Kona coffee is also essential to improve awassramong coffee consumers. Steps must be
taken to launch the product in the Indian markedubh possible collaborations with café chains
like Café Day. The majority of the population tfr@&guents these cafes is high-income, highly
educated professionals with an average age of &b.y®larketing campaigns must cater to this
population for both blended and 100% pure KonaemfPartnering with high-end restaurants
and five-star hotels such as the Taj Hotel is #sommended. Keeping in mind the limited
production and exclusivity of Kona coffee, effonsed to be made to launch and market it as a
specialty, high-end product. Results clearly inthdhat taste is a very important attribute and
opportunities need to be created for South Ind@rsemers to experience the taste of Kona
coffee.

Furthermore, policy level and other support muspitaerided to local Kona coffee growers in
order to expand their export market and bring erttuch-needed revenue to both the farmers
and the State of Hawai'i. To begin with, supporgd be extended to the local coffee farmers
to protect the Hawaiian grown identity as well las 1100% Kona Coffee” trade mark. The well
functioning Kona Coffee Cooperative in Hawaii, mlaboration with the Department of
Agriculture and with the support of the UniversitfyHawaii’'s extension services have a key role
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in assisting farmers to establish business linkagspotential markets in Bangalore and South
India. Representation of Kona coffee growers atitkdéan International Coffee Festival, 2009

can be considered an important initial step towaslablishing these linkages. Educating
farmers on maintaining the high quality of Konafeefby making appropriate farming,

harvesting and packaging decisions, disseminasefuliinformation on potential export

markets such as India and the associated rulegegnthtions is important. And last but not the
least providing assistance to launch the produeterging markets such as India and expanding
awareness on the product among potential consuanérbuyers are some of the strategic steps
to be undertaken. Increasing the visibility of greduct, the value of its trademark and
significance of the place of origin are all key @ss that need to be seriously considered.

The reputation of the quality of a country’s protivaries based on the product type and
consumers are more willing to buy the product fithen country perceived to have a good
reputation for a specific product. Therefore teg s to initiate efforts to increase the visilyilit

of specialty 100% pure Kona coffee and educatewanss on the significance of its quality,
exclusivity, aroma and taste, thereby strengthetiiadfit between the product category and
country image” (Ahmed et al. 2004; Roth and Ron®@22). Increased familiarity, along with
promoting the reputation, prestige and favorablagenKona coffee represents in the
international market, will increase the chancea sficcessful market entry and also increase the
willingness to pay. Overall, an emphasis shoulglbeed on strengthening the brand image of
the product in South India. Clearly there is niamarket potential for Kona coffee in South India,
and rigorous marketing campaigns along with esthlrlg strategic alliances with the host
country businesses are the key to potential impartess for Kona Coffee as a high-end
specialty product.
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I ntroduction

Food is vital in our lives, but it is more thantjgsrvival. Our relationship with food is
intertwined with trade policies, politics, econosjyiand environmental concerns, in addition to
culture and science. The future of food productsoim a path filled with dilemmas. Infectious
animal diseases that lead to food safety concemesgy crisis, declining biodiversity, natural
resources depletion, pollution, and global climatange are all intervening in the path in
different ways at different levels. The use ofodedand for food production will compete with
biofuel production. Migration from rural to urbareas continues worldwide, and population
growth soars over the next decades. Demand forvigibdse in the coming decades as a result
of population growth as well as increasing affluieedae rising income. Growing affluence in
population rich countries such as China and Indibprompt more people to eat a resource
intensive diet, rich in meat and dairy productsisTihcreases demand for crops used as animal
feedstock instead of food straight for human corstiion. We will have to confront the paradox
of the coexistence of obesity and malnutritioninggsjuality grows between the rich and poor.

Food-price and economic shocks have further jeapeddhe food security of developing
countries and poor people, pushing the estimatetbeuof malnourished people over one

billion. Food security risks appear to be on tise and governments are paying more attention to
this issue. Increasing uncertainties raise critigastions on how to manage these risks. The
poor, particularly those who depend on food purebaloth in rural and urban areas, are highly
vulnerable to market risks such as the rapid esoalaf food commodity prices from 2006 to
2008.

The global financial crisis and economic recessiave placed additional stresses on the
impoverished countries, where the result is deeasonomic growth, reduced inflow of

foreign direct investment, and reduced remittantas. global and national food systems are
complex systems, which are vulnerable to suddemniglions and changes that are difficult to
predict. Policy shocks, such as trade policiesdintiate change mitigation policies, have serious
impacts on the poor and the rich as well. Therefihre impacts of four policy shocks on global
food production are explored:

1) Economic recession will lead to the loss of emplegtrand will have an impact on the
demand for agricultural commodities. The econom&< policy shock is to mimic the
impact of a prolonged economic recession worldwide.

2) Global climate change will affect food productiamdaaggravate food security risks due
to the increase in extreme weather events suchoagfits and floods combined with the
possibility of declining yields in developing coues. Carbon dioxide is the main gas
believed to contribute to global warming. The climmehange mitigation policy shock is
to limit the emissions of greenhouse gases sucar@®n dioxide (CO2) due to fossil
fuels usage.

3) Agricultural subsidies have been a thorny issudénWorld Trade Organisation (WTO).
The policy shock involving the elimination of atirécultural subsidies in the European
Union (EU) is to apply the concept of a unilateexhoval of agricultural subsidies from
a major agricultural producer and subsidiser.
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4) Trade liberalisation in agriculture is one of thajar issues in the WTO. The policy
shock concerning the global removal of all agrietdt subsidies and tariffs is to apply
the notion of a multilateral trade liberalisatiar fgriculture.

The aim of this study is to compare the conceivabkeline or “business as usual” scenario to
four extreme alternative scenarios over the negtdecades. The alternative extreme scenarios
present the question of “what if” an extreme polgymplemented, what would be the
forecasted impact on global food production and Hevimpact would differ from the plausible
scenario. The alternative extreme scenarios aterged world economic recession, climate
change mitigation policies with higher targets, pbete removal of only EU agricultural
subsidies, and total trade liberalisation for agtiae worldwide. Food production in different
countries and regions are projected until 2030 elmethree groups of food products are
analysed in this study -- bovine meat, poultry §meat, and coarse grains.

M ethodological Framework of the Study
The GTAP Model and Database

The simulations in this study employ the Globalde#&nalysis Project (GTAP) model and
database. The model is a recursive-dynamic apgbeéral equilibrium model extended to
better analyse energy and environment issues &edrito account the various forms of
agricultural subsidies.

The standard GTAP model (Hertel and Tsigas 199&)asmparative-static, multi-region, multi-
sector, computable general equilibrium model, yihfect competition and constant returns to
scale. Bilateral trade is handled via the Armingtb®69) assumption. Model results are derived
from assumptions of firms and consumers optimisigr behaviour within constraints given by
endowments (land, labour, capital, natural res@)raed policies (e.g. taxes). In the equilibrium
solution, all markets are in equilibrium, i.e. demdaquals supply.

The modified model used in this study is based ®AKDyn model (lanchovichina and
McDougall 2001) and GTAP-E model (Burniaux and Trg@002). The GTAP-Dyn model
permits a recursive solution procedure, a featuaedllows easy implementation of dynamics
without imposing limitations on the model's sizelding to the standard GTAP model, it
incorporates international capital mobility, capgacumulation, and accounting that keep track
of foreign capital ownership with an adaptive expaons theory of investment. The GTAP-E
model includes energy substitution, which is ab&emh the standard GTAP model. It also
incorporates carbon emissions (CO2) from the cotdousf fossil fuels and provides a
mechanism to trade these emissions internatiorigiig allows the analysis of various climate
policy measures.

Trade policy instruments are represented in the BdAtabase as ad valorem taxes and
subsidies. For agricultural commodities, domesifp®rt levels are calculated from the OECD
(2008) Producer Support Estimate (PSE), and compsifier market price support are excluded
to avoid double counting with the tariffs in thaaaase. The total PSE of a country is translated
into a form that is compatible with the database iato four categories of subsidy payments:
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output payments, intermediate input payments, blsid payments and capital based payments.
In this study, the GTAP model has been modifiedasider agricultural subsidy payments in a
way that allows an easy manipulation of subsidynpayts in monetary terms that correspond to
the policy measures of the EU Common Agricultumaidy. This allows the analysis of subsidy
payments to agricultural production and trade.

GTAP model applications are widely used in resed@rdrtel et al. 2010, Valenzuela et al. 2009,
Telleria et al. 2009, Martin et al. 2008, Walstaket2007, Dimaranan et al. 2007) particularly in
a broad scope of international trade. The GTAP fabmse (Narayanan and Walmsley 2008) has
been used in this study, representing the worlth@ary for a given reference year -- 2004. The
database comprises several types of data: behaljganameters that include elasticities of
substitution between domestic and imported goaus$ gdasticities of substitution between
sources of imports (Armington elasticities). Themdata file is derived from regional input-
output tables, bilateral trade flows and protectiata (taxes and subsidies). The database
represents the world economy as flows of goodssamndces measured in millions of 2004 US
dollars. Additional data is provided for capitadbais, population and savings. The database
includes five endowments (i.e. production facterdand, skilled labour, unskilled labour,
natural resources, and capital -- with 113 coustregions and 57 commodities/sectors. In this
study, the database is aggregated into 11 coumégesns and 20 commodities/sectors,
including 12 agricultural commodities and food sest(Table 1).

Tablel. The GTAP 7 Database is aggregated into 11 coufigggens and covering 12
agricultural commodities/sectors

Countries/Regions Agricultural Commodities/Sectors
EU-27" Wheat

EFTA? Coarse grains (Other grains)
Mercosuft Vegetables, fruits, nuts
Oceanié Other crops

LDCs’ Raw milk

Developing countriés Bovine animals

Developed countriés Animal products n.e.c.

United States of America (USA) Bovine meat products
Russia Poultry and pigmeat (Other meat products)
China Dairy products

India Sugar

Other food products

Finland, France, Germany, Austria, Belgium, Netlrgdk, United Kingdom, Ireland, Denmark, Luxembourg,
Sweden, Spain, Italy, Portugal, Greece, Polandtayi@lyprus, Czech Republic, Estonia, Hungary, laatvi
Lithuania, Slovakia, Slovenia, Bulgaria, Romania.

Switzerland, Norway, Iceland.

Brazil, Argentina, Paraguay, Uruguay.

Australia, New Zealand, the Pacific Islands

Least developed countries in Africa.

The rest of developing countries.

The rest of developed countries.

N o g b~ WN

The regions that are relevant in this study aresmbid’s top agricultural producers such as the
EU, USA, China, India and Mercosur. The EU and U8& not only major exporters, but also
main importers of food products. On the other hanel Mercosur region is one of the most
competitive agricultural producers in the worldpesally in meat production. The LDCs region
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is also important to examine due its status ofdpaimet food importer and as the poorest region
in the world. Russia being a key food importemigresting due to its energy intensive
agricultural and food industry. Population rich ancreasingly affluent countries such as China
and India will be major forces in the internatioagticultural trade. These emerging
superpowers are currently major forces in the WEQatiations.

Assumptions for the Baseline (business as usual) and Four Scenarios

The baseline or “business as usual” scenario yadscenario that cuts across conceivable
scenarios based on the projected changes in the nmalicators, the Kyoto Protocol targets to
reduce greenhouse gases emissions, the schedidadsen the EU Common Agricultural
Policy (CAP), and the draft proposal for the DolmuRd agreement under the WTO.

Assumptions for the baseline under “business aaltsu

i) Macro indicators:
World population growth follows the United Natio(&08) medium variant projection, and
labour force growth corresponds to the Internaliklabour Organization (ILO 2008)
projection. For the European countries, the grqwthections have been adjusted according
to EUROSTAT (2008) for population projection and@ee (2005) for labour force
projection. The medium-term gross domestic prod@&P) growth for the baseline follows
the International Monetary Fund (IMF 2009) projentiand longer term productivity growth
corresponds to the calibrated estimates based mn€at al. (2006) and Poncet (2006).

i) Greenhouse gases emissions:
CO2 emissions in the EU-27 and EFTA regions arsttaimed to Kyoto targets (8%
reduction by 2012 from the benchmark 1990 emiskaeels and zero reduction after 2012).
The regional CO2 tax levels correspond to partisiksions trading in the EU and EFTA
regions. The other regions have no limits to CO%sions growth. The CO2 emissions in
the model are exaggerated because the developmaithprovement in energy efficient
technology is not taken into account. Only carbimssions (CO2) from the usage of fossil
fuels are taken into account; emission of otheegiheuse gases are not included in the
model.

i) Domestic support in the EU:
The EU subsidy payments are kept constant in Errog, leading to a slight decrease in
subsidy rates. Simulation of the CAP reforms fra@@2to 2007 -- decoupling of land and
capital based subsidy payments by introducing thgl&Farm Payment as generic land
subsidy. Subsequently, the “Health Check” reforinthe CAP are implemented in 2010.

iv) Trade policies:
Removal of all tariffs between the EU-15 old mem&tates and the EU-12 new member
states. Furthermore, worldwide agricultural taréfe gradually cut according to the WTO
draft proposal for the Doha Round (WTO 2008). Tleh® Round is assumed to begin in
December 2011 and export subsidies are elimindtéteaame time.
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After the details are tested on the GTAP modetHerbaseline or “business as usual” scenario,
the conceivable baseline scenario is comparedetextreme alternative scenarios. The four
alternative scenarios present the question of “Whan extreme policy is implemented, what
would be the forecasted impact on global food petidn and how the impact would differ from
the plausible scenario (baseline/business as usual)

Assumptions for the four alternative scenarios:

i) Economic crisis:
During the 5-year period from 2009 to 2014, worldevunemployment grows by 2%
annually and worldwide investments are reduceddiy m the subsequent 5 years from
2015 to 2019, unemployment is decreased back tortpmal levels and investments are
increased back to the initial levels.

i) Climate change mitigation policy:
A more ambitious climate policy will take over fraime Kyoto Protocol after 2012. The EU-
27 emission target is to reduce CO2 emission by #02030 from the 2012 emission level.
The whole world including the EU reduces CO2 emissiby 10% in 2030 from the
benchmark 2012 levels. This corresponds to theofasie world keeping their CO2
emissions at 2012 levels. The model does not takeaiccount improvement in technology
through global funding allocated to the developn@rdlean technologies, thus the
predictions may be overestimated.

iii) Unilateral removal of domestic subsidy in tB&J:
Removal of all agricultural subsidies in the EUf2@ion, implemented in 3 years from 2018
to 2020 and structured as domestic agriculturatpoeform.

iv) Multilateral removal of tariff and subsidy fagriculture globally:
Removal of all import duties for agricultural pradsi and agricultural subsidies in all
regions, implemented in 3 years from 2018 to 20#Dsructured as global trade
liberalisation for agriculture.

Impact on Global Food Production

Bovine Meat Production

Who will gain and who will lose from the possibletoome of trade liberalization? Projections
for bovine meat production in different countrieglaegions (EU-27, China, India, USA, LDCs,
and Mercosur) are shown in Appendix 1. Total triglokralisation for agriculture has the largest
impact on the production of bovine meat in the EbDovine meat production in the EU would
decrease dramatically compared to the baselinengasas usual) and other scenarios. The
current trend in EU beef production can justify gnejected decline in EU bovine meat
production. The major factors influencing the medlito longer term projections for the EU beef
sector are the gradual decrease in the EU daid kiee origin for two thirds of EU beef, and the
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continued impact of decoupling domestic supporinpants to EU beef producérd hese factors
combined with rising cereal or feedstock priced mitluce the incentives for intensive beef
production systems and unprofitable productionsttine overall EU beef production will
decline. The EU cattle herd is predicted to contimthe medium and long term (EU
Commission 2009, USDA 2009a). The EU self suffickerate has decreased to 96 percent and
total EU beef imports have increased 14 percentgegyear in 2009 (TheBeefSite 2009).
Furthermore, the competitiveness of the EU beeafstiyt is weak. EU beef is highly sensitive to
tariff reductions (Huan-Niemi et al. 2009). Pre$grthe EU is able to control its beef imports
through prohibitive tariffs imposed on the impastdovine meat products and import quotas
with considerably lower tariff rates. However, agreasing volume of beef is imported outside
the quotas by paying the full tariff rate. Conseaglye the elimination of tariffs for EU beef
would force the least competitive EU beef produterstop cattle-raising for beef. The removal
of border protection for EU beef would give a sg@uvantage to the exports of low cost beef
producers in the world, and the growth in beef inpwould directly have a substantial impact
on EU domestic prices for beef. Brazil, Argentiaagd Uruguay have been the main supplier to
the EU beef market.

In contrast, bovine meat production in India womlcrease tremendously under total trade
liberalisation. The projected striking increaséndian bovine meat production can be debated.
How India can meet the challenges arising out ofgng requirements of other countries due to
deficit in their beef production levels would dedea India’s export capabilities and available
surpluses for exports. There is no doubt thatdke bovine meat production in India has
increased tremendously in the past decade. India terge population of livestock. Animal
rearing has remained traditionally a small scalgeutaking for the production of milk. So far a
very small percentage of the total Indian cattlelhe slaughtered since the majority of the
Indian population does not eat beef due to religjioias. Hinduism, a religion that constitutes a
majority of the Indian population, considers cowssacred and regards slaughtering of cows as
offensive. On the other hand, slaughtering of Ha#a is allowed in India unlike slaughtering of
cows. Therefore, most of the Indian bovine meapbuis from the water buffalo. Meat from
buffaloes is primarily processed for exports. Bldfaeat is the largest meat segment exported
out of India and international demand for buffaleanis growing. Buffalo carcases have less fat
and bone, but a higher proportion of muscle. Tiefavourable export demand due to the lower
cost and lean meat. India is cost competitive odpcing buffalo meat, but further improvement
is needed in India’s cold chain infrastructure idey to increase competitiveness (USDA 2008).
India has remained a big exporter of buffalo me&dutheast Asia (Philippines, Malaysia,
Vietnam), the Middle East (Saudi Arabia, Kuwaitidkm), and Africa (Angola, Congo, Ghana).
At the moment, certain areas in India are infegtgld contagious cattle and livestock diseases.
The ones that are free from diseases are notiedrbi the World Organisation for Animal
Health (formerly known as the OIE -- Office intetioaal des épizooties). Many countries resist
importing bovine meat from India due to this reastime GTAP model results have indicated

! The EU system of direct payments (domestic sugpaytments) influences farmers’ production decisiovizere
payments are paid on a per head basis for livestodla per hectare basis for crops. If the cusgstem of direct
payments is decoupled, production levels wouldxpeeted to adjust downwards to reflect the undegyi
profitability of alternative enterprises. AccorditgMoss et al. (2002), a greater decline in prej@divestock
numbers is observed in the United Kingdom compéoeqatojections for the EU, when decoupling occumghis
study, all the EU direct payments are decoupldtierbaseline; hence the simulations indicate ardeglEU beef
production.
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that most of the growth in Indian bovine meat exp@ flowing into the EU market. This can be
guestioned because the model can only estimaienfteect of tariff elimination. The impact of
tariff barriers can be measured by the model buthmimpact of non-trade barriers in the EU
such as food safety, guaranteed quality, labeBingaceability, and animal welfare. Labelling
and tracking the meat through the food chain amdrobof animal diseases would be the most
daunting challenges. In addition, EU consumers racgtiire a preference for buffalo meat
compared to the consumption of cattle meat.

Concerning the least developed countries (LDCsjingomeat production would decline the
most under total trade liberalisation compared&laseline. The drop in production is caused
by the escalating and huge amount of imports comgpetith domestic production due to the
loss of border protection. Furthermore, theregsmsiderable decrease in exports due to
preference erosion and the end of preferentialrtreat from the highly protected markets of
developed countries. Compared to the baselineedbromic crisis scenario in the LDCs has a
short term impact in reducing production due todo@omestic consumption; the scenario for
climate change mitigation policy in the LDCs hgsoaitive impact by boosting domestic
production due to decreasing imports; and the His$isly removal scenario has no impact on
production in the LDCs.

Bovine meat production in the Mercosur would beréasing compared to the baseline due to
climate policy measures that caused a substamcihe in exports. The USA and China would
face only minor changes in bovine meat productarafl the four scenarios compared to the
baseline. Overall, the EU-27 and LDCs regions ladeclining trend for bovine meat
production until 2030, whereas the other countias regions examined in this study have an
upward trend. This indicates that in the long témenEU and LDCs would not be able to
compete with the other countries and regions, hpnoaucing less bovine meat in 2030
compared to 2009. The advanced developing couritrasare experiencing high economic
growth in recent years such as China, India, amziB{Mercosur) would increase bovine meat
production significantly to meet rising domestimsamption and expanding export market.

Poultry and Pigmeat Production

The per capita incomes of consumers in Brazil, Russdia, and China (BRIC countries) have
risen clearly, and as a result, dietary patterne lshifted away from staple grains and starches
toward animal proteins. When people move to citie®wns, they tend to consume less grain
but more meat, processed foods, and restaurans nmie&000, China’s household surveys
showed that per capita red meat consumption innualb@as was 40 percent higher than in rural
areas, and egg and poultry consumption was morezftatimes higher than in rural areas (Hsu
et al. 2002). Continued urbanization, income angupadion growth in many developing
countries will further expand meat consumption. IQwe-thirds of world meat production
consists of poultry and pigmeat production. Chibd, USA, and Brazil (Mercosur) are
currently the world major producers of poultry gngmeat.

Who will be the major meat producers in the futug&®227, China, USA, and Mercosur would

remain the key players in the world productiongoultry and pigmeat according to the different
policy scenarios shown in Appendix 2 (EU-27, IndiRCs, China, USA, and Mercosur). The
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results indicate that India and the Mercosur wonidtlease production tremendously compared
to the baseline under total trade liberalisatiarafgriculture. However, the increase in poultry
and pigmeat production is small in scale for Ind@iam USD 50 to 350 million) compared to the
growth in production for the Mercosur (from USD tb225 billion) even though the rate of
production growth is higher in India. The increas@roduction for both regions is driven by
escalating exports under trade liberalisation, @sfig the exports of poultry and pigmeat from
the Mercosur region to the EU-27 region. Consedygpoultry and pigmeat production in the
EU-27 region is declining compared to the basdi@eause rising imports from the Mercosur
region is depressing domestic production. Currestitistics are showing similar production
trend whereby EU contribution to global poultry mpeoduction decreased from 22.6% in 1970
to only 12.4% in 2002 (Windhorst 2003). Indian goulnd pigmeat producers would gain the
most and experience a higher income level dueg@tiarging export market. On the contrary,
the LDCs would encounter decreasing productiompaitry and pigmeat because of
competition from the huge amount of imports dughloss of border protection for domestic
production under trade liberalisation.

The climate change mitigation policy scenario wadddrease poultry and pigmeat production in
China and Mercosur compared to the baseline. Tbheedse is caused by the increase in
production cost as a result of rising feedstockgwi Climate policies have an impact on the
price level of feedstock due to the usage of feeik, energy and transport. Conversely, climate
policies would boost domestic production in the &tdl LDCs because of a reduction in imports.
The economic crisis scenario compared to the besalithe LDCs, USA, and Mercosur would
affect domestic production only in the short term.

The most interesting scenario is the “businesssaalliscenario depicting the baseline for
China. By 2030 in the baseline, one-third of the@ase in production for China is induced by
exports. China’s export of poultry and pigmeatngjgcted to increase from USD 1.5to0 41.5
billion whereas import of poultry and pigmeat isrelg at USD 1.3 billion. This result showing
China as the top net exporter of poultry and pignrethe world is a widely debated issue
among the agricultural economists (Yijun Han andi&l€003). Some analysts believe that
China will become an important net importer of stak products, while others argue that China
will become a major net exporter. A third set direates stresses the wide range of possible
outcomes for China’s net trade position, dependimghe productivity growth in China’s pig
and poultry production and the rate of economiewginan China (Nin et al. 2004). The third set
of estimates indicated that China could be a sabataet exporter owing to high livestock
productivity growth and a slow-down in the economgriowth of China; on the other hand, slow
productivity growth in livestock production andaprdly growing macro-economy could
transform China into a major net importer for pouind pigmeat. In the simulations, the
assumed productivity growth for agriculture in Ghis high, thus by 2030, the model projects
China as a major net exporter for poultry and pigime

Certainly, according to Lohmar and Gale (2008),n@Hias been a net food exporter for most of
the last three decades. China dominates world rtsanke variety of products areas, including
garlic, apples, apple juice, mandarin oranges, fiaised fish and shrimp, and vegetables.
Sometimes, it seems that China has suspendedwhed Ecarcity by raising production in many
sectors without having to sacrifice production they sectors. More recently, however, the law
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of scarcity is applying mostly in the form of rigicommodity and input prices, more expensive
labour, restrictions on land developments, andrarsal of China’s pro-export policies. Various
hidden costs are beginning to emerge, includingeésrus chemical residues on food and related
food safety problems, falling groundwater tableslyted water, and overall environmental
degradation.

Agricultural production gains in China stemmed frgains in production efficiency rather than
expansion and mobilization of additional resourddeere is a decline in area sown to grain and
an increase in land devoted to non-grain cropdigastock production. China’s dramatic
increase in animal protein consumption would nethiaeen possible without a rapid expansion
of its domestic livestock industry: China’s pigmeabduction has increased to over 48 million
tons in 2004 compared to 24 million tons in 19906ver five times the level in the USA
(Windhorst 2005). China is expected to increasenpit production and contribute more than
50% of global production. It is questionable whetBGaina is able to produce sufficient feed for
the predicted increase in meat production. AccgrdinLohmar and Gale (2008), there is still
scope to achieve further growth in meat productitaspite future gains in China’s agricultural
production will not come as easily as in the pkrstact, developed countries such as the EU and
USA have faced similar resource and environmemasitaints and still maintained robust
growth in agricultural production, and at the same, production is changing into more
environmental friendly practices. China, howeveathwery large and diverse agricultural sector
is developing at a much higher speed comparecetdelieloped countries. Therefore, China has
to establish supporting institutions to facilit#tés transition while increasing the efficiency of
production.

Production of poultry and pigmeat in developed ¢oeas such as the EU and USA is intensive
and concentrated in large-scale commercial uritd thais production method is spreading in
Asia and Latin America. There will be increasedipems related to welfare and environmental
concerns. Regulations formulated from these cosoeith continue to increase the cost of
production in developed countries and major expgrtiountries. Diseases related to human and
food safety issues are the main risks of the irs@éa poultry and pigmeat production (swine flu
and bird flu for example). The large amounts of ntleat are being traded globally are
increasing the dissemination of infectious diseaSgporting countries must have excellent
control of diseases because the global marketi&slerance for serious disease outbreaks.

Coarse Grains Production

Coarse grains make up a common trade categorynttiaties corn, sorghum, barley, oats, and
rye. Corn is by far the largest component tradedpanting for about three-quarters of global
coarse-grain trade in recent years. Most of tha twat is traded is used for livestock feed, while
smaller amounts are traded for industrial use amdam consumption. The expanding use of
corn for ethanol production, particularly in the AlSemains the principle driving factor behind
the growth in industrial usage of coarse grain® p coarse grain producers in the world are
the USA, China, EU, Brazil, India, Russia, Mexiaad Canada. Appendix 3 is showing the
course grains production in key producing countaied other regions until 2030 (EU-27,
Russia, LDCs, China, USA, and Mercosur). The US#dpces half of the global corn
production and also dominates the global corn tradeever, exports account for only a
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relatively small portion of production -- about fgércent. This means that corn prices are largely
determined by the supply and demand for corn ilX8& market, and the rest of the world must
adjust to prevailing prices in the USA. Subsequentbrld market price for corn is greatly
affected by the biofuel policies in the USA. Globabpulation increases and rising demand for
meat products will continue to support the expagdeed grain exports in the long term. The
USA, Argentina, Brazil, and Ukraine are the maiparers of corn meanwhile Japan, Mexico,
South Korea, and Egypt are the major importersoaf.c

The climate change mitigation policy scenario wawduce coarse grains production in Russia
and Mercosur by 2030 compared to the baseline Beganoduction in Russia and Mercosur is
energy intensive with high usage of fertiliser arahsport; also production in the LDCs would
decline slightly because the higher prices forilieers will have an impact on production.
Alternatively, if the use of coarse grains is tak&io account for biofuel production, the results
may be different from this simulation because tbeggation of energy by using biofuels is not
incorporated in this simulation. The economic srstenario would have an influence on coarse
grains production in most of the countries andaregicompared to the baseline, but the decrease
in production is only for short term due to the glterm decline in meat consumption affecting
the demand for feed grains.

China would undergo a tremendous growth in produadibr coarse grains by 2030 due to the
need to feed its ever increasing livestock proaugtand all the other scenarios do not differ
much from the baseline or “business as usual.” Adiog to the USDA (2009b), China has been
a principal source of uncertainty in global corudi, swinging from being the second-largest
exporter in some years to occasionally importimggpgicant quantities of corn. China's corn
exports are largely a function of government expalisidies and tax rebates because corn prices
in China are mostly higher than those in the warkttket. Large corn stocks are expensive for
the government to maintain, and Chinese corn exgmity has fluctuated with little relationship
to its production, making China’s corn trade difficto predict. Agricultural land in China is
increasingly giving way to the expanding base haluistrial production. China’s declining
comparative advantage in grains and other landhgnte crops should lead to increased grain
imports in the future. Due to the fast growth imded for meat, the shift from food to feed
grains seems apparent. The simulation resultsatalihat by 2030 the usage of feed grains
would increase by 590%, while grains for human oomgtion would increase by only 70%.
Merely 1.5% of coarse grains production in Chinaggmto human consumption by 2030.
According to Fuller et al. (2002), the predomingsihecialized households farms and
commercial livestock farms will have to increasingtly on imported corn and soybeans to feed
their growing livestock numbers because arable lasgarce in China and its capacity to
expand land-intensive feed grain crops is limii&thout increasing feed grains imports for its
livestock, land scarcity will limit China’s abilitio continue increasing its livestock production
to meet the growing domestic demand or become armaj exporter of meat in the world
market.

Conclusions

The aim of this study is to compare the conceivabkeline or “business as usual” scenario to
four extreme alternative scenarios over the nemstdecades. The alternative extreme scenarios
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present the question of “what if” an extreme polgymplemented, what would be the
forecasted impact on global food production and Hevimpact would differ from the plausible
scenario. The baseline or “business as usual” siceinaludes the WTO draft proposal for the
Doha Round (the Doha Round is assumed to begiregember 2011), the Kyoto Protocol
targets to reduce greenhouse gases emissions By &td the scheduled reforms on the EU
Common Agricultural Policy. The alternative extresoenarios are prolonged world economic
recession, climate change mitigation policies \kitfher targets, complete removal of only EU
agricultural subsidies, and total trade liberal@afor agriculture worldwide. Food production in
different countries and regions are projected @80 whereby three groups of food products
are analysed in this study -- bovine meat, pouitgigmeat, and coarse grains.

The impact of the economic crisis scenario on foaiuction is only for the short term
compared to the baseline. The drop in consumptomeat products is generally higher in
developing countries compared to the developedtaesntherefore the decline in meat
production is more pronounced for example in the&€sdnd Mercosur. The decrease in
consumption of meat would directly affect the dethéor coarse grains as feed for livestock,
thus lowering the production of coarse grains wardi® only for the short term.

The climate policy measures would have a negatngact on food production that is energy
intensive with high usage of fertiliser and tran$oich as in Russia and the Mercosur. The
climate change mitigation policy scenario wouldréase poultry and pigmeat production in
China and Mercosur compared to the baseline dtleetmmcrease in production cost as a result of
rising feedstock prices. Conversely, climate pekoivould boost domestic poultry and pigmeat
production in the EU and meat production in the Isif@cause of a reduction in imports.

The EU subsidy removal scenario has barely any ¢tngafood production in the LDCs or other
countries/regions in the world compared to the lraseThe impact on world food market is
insignificant because there is no change in bgpdatection for EU domestic production and
border protection worldwide. The removal of EU sdipss changing the production patterns
within the EU-27 regions by transferring productfosm high cost producers to low cost
producers in the EU. The elimination of EU domeagcicultural subsidies would lower the cost
of land and the income of EU farmers.

Meat production in the LDCs would decline the masdler total trade liberalisation compared to
the baseline. The plunge in meat production inLBEs is caused by the escalating and huge
amount of imports competing with domestic produttilnie to the loss of border protection
under trade liberalisation. Furthermore, theredsmsiderable decrease in bovine meat exports
from the LDCs due to preference erosion and theoépdeferential treatment from the highly
protected markets of developed countries. Totdkettdoeralisation for agriculture has the largest
impact on the production of bovine meat in the EbDovine meat production in the EU would
decrease dramatically compared to the baselineeliimenation of border protection for EU beef
would give a strong advantage to the exports ofdost beef producers in the world, thus
forcing the least competitive EU beef producerstop cattle-raising for beef. Moreover, poultry
and pigmeat production in the EU would decline withborder protection compared to the
baseline due to rising imports from the Mercosurdér trade liberalisation, the increase in meat
production in the Mercosur is exports driven, atiteostudies (for example Gomes Pereira et al.
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2009) have shown similar results. The simulaticults indicate that by 2030 the usage of feed
grains in China would increase by 590%, while ggdor human consumption in China would
increase by only 70%. Merely 1.5% of coarse grpnesiuction in China goes into human
consumption by 2030. The results may be differketita use of coarse grains is taken into
account for biofuels production. The use of cogrsens to produce biofuels is not incorporated
in this simulation because this study is showirgyts driven by the demand for food and not for
energy. Future studies can be conducted to exameneffects of both food and energy demand
on coarse grains production, and show the sepeffaets of food demand compared to energy
demand.

The simulations demonstrate that large and higbpufated countries like China and India have
the potential to be large net exporter of meat petal India is projected to be a major bovine
meat exporter, and China is projected to be the mpailtry and pigmeat exporter under trade
liberalisation. Nevertheless, the ability of theseintries to increase meat production at such a
rapid rate and conquer the export market can batdédlilue to the numerous constraints and
non-trade barriers face by these countries. Furdssarch can simulate the impact of these
constraints and non-trade barriers on food prodottHence, the forecasted results would be a
better information kit for agribusiness firms andmagers or policy and decision makers. This
study is conducted to anticipate the future ofgludal food production in the realm of changing
global agricultural, trade and climate policy amttertain world economic growth. The goal is to
foresee the future under plausible and extremeimistances or policy implementations in a
rapidly changing environment for decision makemnggriest groups, agribusiness firms and
managers in order to support the process of palncystrategy planning. The GTAP model is
able to forecast the long term (e.g. 20 years) @080, but unable to provide qualitative details
of the future. Future research using the Delphho@tased on panels of expert opinions can
significantly strengthen the results and more eraghzan be paid to the details in understanding
the alternative developments of the future.
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Bovine meat production in millions of US dollarsofections until 2030 for the baseline and

four alternative scenarios in different countriasl aegions.
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Appendix 2

Poultry and pigmeat production in millions of USldcs: Projections until 2030 for the baseline
and four alternative scenarios in different cow#ttand regions.
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Appendix 3

Coarse grains production in millions of US dolldsojections until 2030 for the baseline and
four alternative scenarios in different countriasl aegions.
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I ntroduction

Rapid growth of U.S. ethanol production after 2888 be attributed in part to restrictions on
MTBE as a fuel-oxygenate (Solomon et al. 2007). VAEGE ban in Connecticut took effect on
October 1, 2003 and bans in California and New Yodk effect on January 1, 2004 (Energy
Information Administration 2003). The substitutiohethanol for MTBE coincides with a
threefold increase in ethanol production betweedvlghd 2005 (Solomon et al. 2007). Further
impetus for expansion of the ethanol industry heenbattributed to high crude oil prices, low
corn prices, and the blenders’ tax credit (Conley @eorge 2008), the Energy Policy Act
(EPAct) of 2005 (109 Congress 2005), which created the Renewable Fartigrd program,
and the Energy Independence and Security Act of 2C0ngressional Research Service 2007),
which mandated that 36 billion gallons of renewdhkds be used annually by 2022.

Expansion of ethanol production and increasesamtimber of firms producing ethanol has
resulted in a rapidly evolving industry and anrateindustry structure. In 2007, the industry
grew from 110 biorefineries in 19 states to 139dfioeries in 21 states, and in 2008, 68
biorefineries were under construction or expandiRgnewable Fuels Association 2008).
Solomon et al. (2007) reported that the ethanalstry had a four-firm concentration ratio of 32
percent and, significantly, the share of annual. [gr8duction generated by Archer Daniels
Midland, one of the earliest and largest produdead, decreased from 75 percent in 1990 to 19
percent in 2005.

Gort and Klepper (1982) described five stagese¢hatmonly transpire during the life-cycle of
an industry. Stage | begins with the introductidéa @roduct and its length depends upon 1) the
ease of copying the innovating firm(s); 2) the ©iz¢he market; 3) the number of potential
entrants; and 4) the speed with which technologidarmation is dispersed. Subsequently,
Stage Il includes a rapid increase in the numbdrmaf producing the product. Stage | for the
ethanol industry was lengthy because the sizeeofitarket remained limited for most of thé"20
century. Tetraethyl lead, and later MTBE, weregheferred octane enhancers and oxygenates
for gasoline (Solomon et al. 2007) and, with theegtion of occasional supply disruptions,
inflation-adjusted gasoline prices remained retdgivow throughout the 0century. However,

in 2008, the ethanol industry was unabashedly agé&tl of the industry life-cycle.

Gort and Klepper hypothesized that the probabdftgntry of new firms in Stage Il of the
industry life-cycle depends upon firms’ abiliti@srhaximize returns on organization capital.
Organization capital, as distinguished from humapital, consists of information about new
product technology. It includes knowledge and skiflat pertain to production processes as well
as characteristics of the market for the new prodard it may be obtained from two sources: 1)
firms operating in the focal market at a given pamtime; and 2) entities external to the current
set of producers. The former emanates from thereequees of firms producing a particular
product, and has both transferable and non-traaisfecomponents. The transferable
components are available to other firms, whereastm-transferable components are the
property of the producer and accumulate over tifie. stock of accumulated, non-transferable
information eventually tends to act as a barriezrityy into the industry. On the other hand,
information from the latter source, some of whicaynacome from firms in technologically
related markets, from non-affiliated inventorsfrom equipment manufacturers, has positive
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effects on firm entry. The authors further hypothed that most technological innovations in
Stage Il of the product life-cycle are driven bfoimation from entities external to the current
set of producers. Based upon life-cycle observatai6 products, Gort and Klepper concluded
that the number and composition of firms in a maske influenced by technical change and the
flow of information among firms, both existing apdtential.

Eisenhardt and Martin (2000) viewed the firm knadge creation process as a crucial dynamic
capability, which they defined as:

The firm’s processes that use resources — speltyfitee processes to integrate, reconfigure,
gain and release resources — to match and eveneraarket change. Dynamic capabilities
thus are the organizational and strategic routitiswhich firms achieve new resource
configurations as markets emerge, collide, splighee, and die.

The authors noted that “gatekeepers” at high-telcigydirms often possess explicit linkages to
outside sources, including scientists at otherdjrgpvernment laboratories, and universities,
from whom they may collect information about teclogees and markets.

Helfat and Lieberman (2002) discussed resourcdsiedieas stocks of factors that are owned or
controlled by a firm, and capabilities, definedaafirm’s capacity to organize and utilize
resources for desired end results, and the rekdtiprof both to market entry. The authors noted
that firms make entry decisions at multiple pouhtsing the life-cycle of an industry because
shifts in technology or the state of business prestforce firms to decide if they will participate
in the next phase of the industry. Diversifyingrants, defined as established firms that enter
new or established markets by internal growth guasition, tend to enter industries where
existing firm resource and capability profiles niatbeir own. For entrepreneurial start-ups,
firms with no prior employment or financial tiesttvialready-existing firms in the industry, pre-
entry knowledge of industry suppliers and custorncarsbe a valuable resource. Helfat and
Lieberman discussed specialized resources, whatda relationships with buyers and
suppliers, and specialized capabilities, whichudel marketing and distribution activities
tailored to the industry. The authors noted thatgmtry resources and capabilities likely affect
the initial success of entry as well as long-rurvistal rates and market shares.

Bayus and Agarwal (2007) studied pre-entry expeaenentry timing, product technology
strategies, and firm survival in the U.S. computeustry. They concluded that diversifying
entrants were more likely to migrate to the indpstichnology standard when it was known,
thus enjoying higher survival rates in the earlgirgeof the industry life-cycle. Among later
entrants, entrepreneurial startups were more liteebffer the newest technology, thus realizing
higher survival rates in later years. The authaggssted that “dominance by birthright” did not
exist in the computer industry, but they were uhmglto generalize the results of their study to
other industries without further research.

Goldsmith and Gow (2005) discussed establishmelungijump, value-added ventures as
responses to structural change in agriculture. tjangp ventures were defined as new firms
whose required core competencies were outsidedtteecompetencies of the principals of the
firm, for example, farmers who established valudeaticooperatives. The authors emphasized
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that establishment of such ventures is a challémfgmers because it forces them to
strategically reposition and to acquire the compas and knowledge necessary to compete in
new markets. Vertical integration by farmers regsiirelationships with agencies outside the
firm in order to acquire tacit knowledge, which nm@agy difficult to copy or convey. Such
relationships may require producer-owners to exgaawnership or control for knowledge.

The concept of long-jump ventures is relevant eodthanol industry because, as reported by
Solomon et al. in 2007, 43 percent of the industryills “are owned by ‘family-farm’
cooperatives.”

I nput Procurement and Product Marketing in the Ethanol I ndustry

Mode of entry (diversifying entrant vde novoentrant) and entry timing (early entrant vs. late
entrant) theoretically influence initial successafry as well as long-run survival rates and
market shares of firms. Because the ethanol ingusds arguably in Stage Il of the industry life-
cycle in 2008, it was not feasible to analyze tirgglrun performance of late-entering firms.
However, it was possible to observe the condubkebavior of existing firms, particularly
procurement and marketing activities, from a cresstional perspective. Porter (2004) proposed
that industry structure and the actions of firmghie marketplace are mutually dependent.
Furthermore, Weerawardena (2003) suggested thednaeers explore the relationship between
marketing capabilities and innovative and entrepuoeial firm behavior.

This study focused on the input procurement andysbmarketing activities of ethanol
producers from a cross-sectional perspective. # avdicipated that because the ethanol industry
was in Stage Il of the industry life-cycle in 2008y ch of the information about technology and
markets was obtained from entities external totexjroducers, and the information was fairly
homogeneous. Subsequently, marketing and procutesorduct or behavior was fairly
homogeneous across firms, even when comparing-eatty firms to late-entry firms and when
comparing farmer-owned cooperatives to other firResults of the study provide cross-
sectional information about the ethanol industrgirtya period of dynamic expansion, and the
results should be of interest to active managevagos, and management scholars.

M ethodology

A questionnaire was designed to collect informaabout ethanol and co-product marketing,
feedstock procurement, and related topics. Sureeipients were presented with a list of ethanol
co-products and asked to identify those that wesdyced at their facility. Survey recipients
were also asked to identify whether their ethamnal @-product marketing was conducted in-
house, through a marketing firm, or through a laegbanol producer. The term “in-house” was
not defined in the questionnaire, but it had bedized by Sims (2008a) in dathanol Producer
Magazinearticle entitled Managing Risk Through Marketingfdods. Survey recipients who
outsourced marketing were asked to identify terfrsate with the marketer, and those who
utilized in-house marketing activities were askedtentify the types of arrangements or
agreements that they had utilized. The list ofrageanents or agreements from which survey
recipients could choose was based upon a list dethpy the lllinois Institute of Rural Affairs
(Brown et al. 2007), and it included consortiumesgnent, marketing agreement, independent
marketing entity, exchange agreement, time traaled credit trading agreement. A consortium
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agreement allows several smaller producers to pa§gipool their products and reduce per-unit
transportation expenses, and a marketing agregueemits a smaller producer to market its
product through a larger producer. An independeaarkating entity may be formed by multiple
smaller producers to market a larger pool of produat the entity is subject to anti-trust
regulations. An exchange agreement represents-gimggical exchange of product between two
producers so that product is closer to the endsusm®it transportation costs are considerably
reduced. Time trades allow producers to obtain yebffom another producer during scheduled
maintenance periods or when unplanned producti@mruptions occur, and credit trading
agreements permit credits to be traded so thaethlemders in adverse geographic locations
relative to ethanol need not blend ethanol. Fina#tgipients were asked to identify the modes of
transportation utilized to transport their ethaaotl co-products.

With respect to feedstock procurement, survey rentp were asked to identify the types of
feedstock that they were utilizing, whether theliagd in-house procurement activities or
depended upon a marketing firm, and the types tiracts or arrangements that were utilized to
procure feedstock. The list of potential contrastarrangements was derived from a list
provided by Dakota Ethanol (n.d.), and it includedis contract, cash forward contract, cash
sale, delayed price contract, and minimum pricdregh Furthermore, survey recipients were
asked to rate statements that pertained to aviityati and access to feedstock and to indicate if
their facility could switch from one type of feedsk to another. Lastly, recipients were
requested to identify the modes of transportatidlized to transport feedstock to their facility.

With regard to general information, survey recipsanere asked to rank six items that were
presented as potential challenges to ethanol pesdand also to rate the importance of ten
items that potentially affect plant location degcrss. Some of the location factors presented to
survey recipients were drawn from a study by Larnétal. (2008). Finally, survey recipients
were asked if the Renewable Fuel Standard (RF$ranoimpacted their production plans, and
if they planned to expand ethanol production. Tihalfdraft of the questionnaire was approved
by the Institutional Review Board (IRB) at lllino&ate University.

The Renewable Fuels Association website was usetidify 191 U.S. ethanol production
facilities, and a mail survey was conducted utiligprocedures suggested by Salant and Dillman
(1994). A notification post card was sent to thelkaing manager of each identified production
facility two weeks prior to the first mailing oféhguestionnaire. At two-week intervals, there
was a first-mailing of the questionnaire, a remmuaest card, and a second-mailing of the
guestionnaire. Two weeks after the second-mailfrth@questionnaire, all non-respondents of
record were contacted by telephone. If the contbotenpany representative expressed an
interest in survey participation during the teleph@onversation, a third copy of the
guestionnaire was sent to the company addressuAlky recipients were offered a printed
summary of survey responses.

Data collected by the survey were analyzed usin§ frocedures (SAS Institute, Inc., Cary,
NC). Questions that generated binary or ordinat@ues were analyzed with PROC
LOGISTIC. Independent variables were age of théifiain years as reported by respondents,
millions of gallons of ethanol produced annuallyesorted by the Renewable Fuels
Association, and a binary variable that represetyiee of ownership (farmer-owned cooperative
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vs. other). The purpose of logistic regressionysigiwas to determine if time of entry, as
reflected by age of facility, and type of ownersimacted the conduct or behavior of ethanol
producers after controlling for the possible impaicscale, as reflected by millions of gallons of
ethanol produced. For the six challenge itemswleaie ranked by survey respondents, PROC
PHREG was used to determine if ranks differed betwader facilities (in production for five or
more years) and newer facilities (in productionfeawer than five years) or between farmer-
owned cooperatives and other types of firms. Tlayars was based upon procedures outlined
by Allison and Christakis (1994). Significance la ©0.01, 0.05, and 0.10 levels was reported.

Summary of Survey Results

Of the 191 questionnaires that were mailed, 60 lasgiestionnaires were returned for a
response rate of 31.4%. The average age of fasiltias 6.9 years, and the reported range was
0.08 years (1 month) to 28 years. Respondents pealdan average of 61.6 million gallons of
ethanol per year, whereas non-respondents progucaderage of 57.6 million gallons of
ethanol per year. The difference in production leetvrespondents and non-respondents was not
significant at the 0.05 level; therefore there wid appear to be a size bias in the collected data.
Seventeen of 59 recipients who reported type ofergmip indicated that their facility was
affiliated with a farmer-owned cooperative. Howewdrthe 24 newest facilities from which
responses were received, only three were farmeedwnoperatives. That result was consistent
with the observation by Brown et al. (2007) thatrfars had, by and large, shifted their
investments from small, farmer-owned dry grind jdahat gained popularity in the late 1990s
to LLCs due to rising construction costs and laxgggoital requirements. With respect to age of
facilities, there was no differencE € 0.79) between farmer-owned cooperatives (6.0t 4
years) and other types of firms (5.5 + 8.2 yeahsjh respect to quantity of ethanol produced,
farmer-owned cooperatives produced fewer gallomsearically (48.3 + 24.0 million gallons vs.
67.2 + 44.7 million gallons), but the differencesasot significant® = 0.11). Age of facility and
gallons of ethanol produced were positively andaisicantly correlated® > F = 0.002), but the
computed Rvalue was low (0.17).

All reporting facilities utilized corn as a feedsko(Table 1). Less frequently used feedstocks
included sorghum, which was utilized by six fagiét (10.0%) and sugarcane and waste starches,
each used by one facility (1.7%).

Table 1. Types of feedstock utilized by reporting facilgie

%

Feedstock Number of facilities ~ Responding facilities
Corn 60 100.0
Sorghum 6 10.0
Sugarcane 1 1.7
Waste starches 1 1.7

With regard to procurement channels, 50 facili(g% 3%) conducted some or all of their

feedstock procurement activities in-house, andatlifies (25.0%) procured feedstock through
a marketing firm (Table 2). The most common promert arrangement was cash sale, which
was utilized by 50 facilities (83.3%), and the satonost common arrangement was utilization
of basis contracts, which was selected by 47 redgus (78.3%). Cash forward contracts were
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utilized by 39 facilities (65.0%), delayed pricent@cts were utilized by 27 facilities (45.0%),
and minimum price contracts were utilized by 15li#es (25.0%). Six facilities (10.0%) used
“other” procurement arrangements, including twd titdized hedge-to-arrive contracts.

Table 2. Feedstock procurement procedures and arrangements.

Number of %
facilities Responding facilities
Procurement channel®
In-house 50 83.3
Through a marketing firm 15 25.0
Procurement arrangement?®
Cash sale 50 83.3
Basis contract a7 78.3
Delayed price contract 27 45.0
Cash forward contract 39 65.0
Minimum price contract 15 25.0
Other 6 10.0

@ Respondents could select one or more.

Respondents were asked to gauge access to anahdlitgtibf feedstock at their facility (Table
3). Specifically, respondents were asked to seli¢ioer “all of the time,” “sometimes’™, or
“never” as responses to the following statemernjtsvelhave easy access to feedstock, and 2)
feedstock is readily available. The terms easysecaad readily available were not defined in
the questionnaire. The vast majority of respondbalieved that they had easy access to
feedstock all of the time (87.5%) and they percgitrat feedstock was readily available all of
the time (90.7%).

Table 3. Respondent perceptions of access to feedstocteaddtock availability.

All of thetime Sometimes Never
Number of Number of Number of
facilities Percent facilities Percent facilities Percent
Easy access to feedstock 49 87.5 6 10.7 1 1.8
Feedstock readily available 49 90.7 4 7.4 1 1.9

When asked about flexibility related to feedstotikaation, 22 respondents (36.7%) stated that
their facility could switch from one feedstock toagher, whereas 44 respondents (73.3%)
indicated that they were limited to one type ofdgeck (Table 4). Thirteen of the 44
respondents who reported a feedstock limitatiorcatdd that their limitation was wholly or
partially due to lack of access to an alternataeditock, and 33 of the 44 stated that their
feedstock limitation was wholly or partially duettee technology that they had in place. Sixteen
respondents (26.7%) reported that they were exgaiternative feedstocks, and 10
respondents (16.7%) indicated that they were planta update their facility at some
unspecified time in the future in order to accomatednultiple feedstocks.
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Table 4. Flexibility of feedstock utilization and activéis related to potential upgrades.

Yes

Number of %

facilities Responding facilities
Ability to switch from one feedstock to another? 22 36.7
Limited to one type of feedstock? 44 73.3
Exploring alternative feedstocks? 16 26.7
Planning to update facility to accommodate multiple
feedstocks? 10 16.7

The most common co-product marketed by surveyeamhettfacilities was dry distillers grain
(83.3%), and the least common co-product was wstidlage (5.0%) (Table 5). Wet distillers
grain was marketed by 38 facilities (63.3%), maatifdistillers grain was marketed by 26
facilities (43.3%), and COwas marketed at 17 facilities (28.3%). Fourteapoadents reported
marketing “other” co-products, eight of whom regarextraction and sale of corn oil and five of
whom reported production and sale of syrup.

Table5. Marketed co-products.

Number of %
Co-product facilities Responding facilities
Distillers grain - dry 50 83.3
Distillers grain - wet 38 63.3
Modified distillers grain 26 43.3
CGo, 17 28.3
Other 14 23.3
Thick stillage 7 11.7
Thin stillage (sweetwater) 7 11.7
Whole stillage 3 5.0

Most facilities marketed ethanol and co-productsulgh a marketing firm (Table 6). Forty-five
facilities (75%) marketed ethanol through a marigfirm, whereas 20 facilities (33.3%)
marketed ethanol in-house, and two (3.3%) marketieanol through a larger ethanol producer.
Thirty-seven facilities (61.7%) marketed co-progutirough a marketing firm, and 32 facilities
(53.3%) marketed co-products in-house. As with mbhaonly two facilities reported the
marketing of co-products through a larger producer.

For facilities that utilized marketing arrangementt@igreements, marketing agreements were
most common for both ethanol and co-products. Tyeadilities (33.3%) utilized marketing
agreements when marketing ethanol, and 15 fasil{zZé.0%) utilized marketing agreements
when marketing co-products. The second most contgpmof marketing arrangement for
ethanol was the consortium agreement, utilizeddiatilities (20.0%). The least commonly
used arrangement for both ethanol and co-produasstiae credit trading agreement, where three
facilities (5.0%) used the agreement for ethandl @me facility (1.7%) reported using the
agreement for co-products. Eight facilities repgntising “other” types of marketing
arrangements for ethanol, and 10 facilities regbugng “other” marketing arrangements for co-
products, the most common of which were direct saleash.
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Table 6. Marketing channels and marketing arrangementstf@nol and co-products.

Ethanol Co-products
% %

Number of Responding Number of Responding

facilities facilities facilities facilities
M arketing channel®
In-house 20 33.3 32 53.3
Through a marketing firm 45 75.0 37 61.7
Through a larger ethanol producer 2 3.3 2 3.3
M ar keting arrangement?®
Consortium 12 20.0 7 11.7
Credit trading 3 5.0 1 1.7
Independent marketing 8 13.3 6 10.0
Exchange agreement 5 8.3 3 5.0
Time trade 4 6.7 3 5.0
Marketing agreement 20 33.3 15 25.0
Other 8 13.3 10 16.7

#Respondents could select one or more.

For facilities that outsourced marketing, the nemshmon terms of sale agreement with the
marketer was cash (Table 7). Twenty-four facilibessourced using cash terms, while 20
outsourced using credit terms, one outsourced wsitigteral, and two outsourced using “other
terms of sale.

Table7. Terms of sale for facilities that outsource mariggt

%

Number of Responding
Terms of sale facilities facilities
Cash 24 40.0
Credit 20 33.3
Collateral 1 1.7
Other 2 3.3

Truck was the dominant mode of transportation win@msporting feedstock and co-products
(Table 8). Fifty-eight facilities (96.7%) transpedtfeedstock by truck and 57 facilities (95.0%)
transported co-products by truck. For ethanol, madere more evenly split between truck and
rail. Fifty-seven facilities (95.0%) utilized trusko transport ethanol, and 55 facilities (91.7%)
utilized rail to transport ethanol. Barges werdized infrequently, but co-products were more
likely than feedstock or ethanol to be transpolkgdhat mode. Ten respondents (16.7%)
reported shipping co-products by barge.

Table 8. Modes of transportation for feedstock, ethanat, em-products.

Truck Rail Barge
% % %
Number of Responding Number of Responding  Number of  Responding
facilities facilities facilities facilities facilities facilities
Feedstock 58 96.7 30 50.0 3 5.0
Ethanol 57 95.0 55 91.7 6 10.0
Co-products 57 95.0 44 73.3 10 16.7

00 2010 International Food and Agribusiness Management Association IFAMA). All rights reserved. 145



Schmidgall et al. /International Food and Agribusiness Management Review /Volume 13, Issue 4, 2010

With regard to factors that potentially affect theations of ethanol facilities, the factor thatsva
most often identified as “not important” was acctesa river (Table 9). That outcome was
consistent with responses pertaining to modesaofportation in Table 8, where barges were
reportedly used less frequently than truck or il.the other hand, location factors that were
identified as “very important” by at least 90% espondents included access to rail (96.6%),
access to highways (94.9%), and access to feed@8c¥). Those results were consistent with
Lambert et al. (2008), who reported that transpdrastructure and access to feedstock
represented two of the more important factors éndtinanol plant location decision. Other
location factors that were identified as “very imjamt” by less than 50% of respondents
included ease of obtaining permits (35.6%), local state taxes (15.3%), and tax incentives
(33.9%).

Table 9. Perceived importance of ethanol facility site éast

Not important Somewhat impor tant Very important
Number of Number of Number of
Factor facilities Percent facilities Percent facilities Percent
Access to rail 1 1.7 1 1.7 57 96.6
Access to river 33 56.9 18 31.0 7 12.1
Access to highways 0 0.0 3 5.1 56 94.9
Access to water 3 51 5 8.5 51 86.4
Access to feedstock 0 0.0 4 6.7 56 93.3
Ease of permits 3 5.1 35 59.3 21 35.6
Local/state taxes 7 11.9 43 72.9 9 15.3
Tax incentives 7 11.9 32 54.2 20 33.9
Community support 6 10.2 19 32.2 34 57.6
Distance to feedstock 2 3.3 14 23.3 44 73.3

Respondents perceived input costs to be the ma#ienlging of six potential challenges
presented to them (average rank = 1.7) (TableTt®.second most challenging was government
policy (average rank = 3.0) followed by the medagfage rank = 3.5) and public perception
(average rank = 3.7). The least challenging okthepotential challenges, as perceived by
respondents, were competition (average rank =ah@)ivestock producers (average rank = 5.0).

Table 10. Ranks of potential challenges to ethanol prodiicer

Challenge Averagerank®
Input costs 1.7
Government policy 3.0
Media 3.5
Public perception 3.7
Competition 4.0
Livestock producers 5.0

&1 = most challenging; 6 = least challenging.
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Statistical Analysis

Statistics provided for logistic regression anayJiables 11 through 13) include: 1) a regression
parameter estimat@)(for each of the three explanatory variables,&dacility, size of facility
(millions of gallons of ethanol produced), and tyge@wnership (farmer-owned cooperative vs.
other); 2) an odds ratio (exp] for each of the three explanatory variablegh®)likelihood

ratio Xz statistic for testing the hypothesis that the arptory variabl@s jointly equal zero; 4)

the probability of a larger likelihood ratjévalue; and 5) number of observations used to
estimate each equation. Statistics were reportearately for variables related to feedstock
procurement (Table 11), ethanol and co-product etary (Table 12), and more general survey
items (Table 13).

Of 14 equations related to feedstock procurementithes, four had at least one significant
estimated parameter (if PROC LOGISTIC indicated tha validity of the model fit was
guestionable, parameter statistics were not repprége of facility was statistically significant
in equations for 1) in-house procurement activi(es 0.10) and 2) utilization of minimum
price contractsK < 0.10). The signs of bofhvalues were positive indicating that older farbt
were more likely to utilize in-house procuremertiaites and minimum price contracts for
feedstock procurement. The estimated odds rattheate that the odds of a facility using in-
house procurement activities increase by approxiyndb% with each additional year of age,
and the odds of a facility using a minimum pricatcact increase by approximately 10% with
each additional year of age after controlling foantity of ethanol produced and category of
ownership.

Size of facility (millions of gallons produced) wssatistically significant in equations for 1)
utilization of minimum price contract® (< 0.10) and 2) transport feedstock by truck-ofly(
0.05). Larger facilities were less likely to utdiminimum price contracts and less likely to
transport feedstock by truck-only, or alternativedgnaller facilities were more likely to utilize
minimum price contracts and more likely to transeedstock by truck-only. The odds that a
facility would utilize minimum price contracts féeedstock procurement increase by
approximately 3% for every million gallon decreasethanol production, and the odds that a
facility would transport feedstock by truck-onlychease by approximately 4.5% for every
million gallon decrease in ethanol production.

Type of ownership was a statistically significamdyy explanatory variable in equations for 1)
utilization of basis contract®(< 0.10) and 2) transport by truck-onR € 0.05). Farmer-owned
cooperatives were less likely to utilize basis caxcts for feedstock procurement and more likely
to transport feedstock by truck-only. The odds thédrmer-owned cooperative would utilize
basis contracts are 0.27 times the odds that antyghe of firm would use basis contracts, and
the odds that a farmer-owned cooperative wouldsprart feedstock by truck-only are 8.1 times
the odds that another type of firm would transpeedstock by truck-only.
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Of 23 equations related to ethanol and co-produckeating activities, eight contained at least
one statistically significant explanatory variabdge of facility was statistically significant in
equations for 1) marketing of dry distillers gréih< 0.10), 2) marketing of modified distillers
grain P < 0.05), 3) utilization of in-house ethanol markgtactivities P < 0.05), 4) utilization

of a marketing firm when marketing ethanBl< 0.05), 5) utilization of in-house co-product
marketing activities® < 0.05), 6) utilization of a marketing firm wherarketing co-products$(

< 0.05), 7) utilization of exchange agreements winanketing ethano < 0.10), and 8)
utilization of marketing agreements when marketiagproducts P < 0.05). Older facilities were
less likely to market dry distillers grain and migeti distillers grain, less likely to utilize a
marketing firm when marketing either ethanol orproducts, and less likely to utilize a
marketing agreement when marketing co-productsh@mwther hand, older firms were more
likely to utilize in-house activities when markegieither ethanol or co-products and more likely
to utilize an exchange agreement when marketingneth For each additional year of age, the
odds that a facility would market dry distillersagr decrease by approximately 10%, the odds
that a facility would market modified distillersagn decrease by approximately 20%, the odds
that a facility would utilize a marketing firm f@thanol marketing decrease by approximately
15%, and the odds that a facility would utilize arketing firm for co-product marketing
decrease by approximately 13%. Lastly, for eachtiatél year of age, the odds that a facility
would use in-house ethanol marketing activitiesaase by approximately 21%, the odds that a
facility would use in-house co-product marketingh\aties increase by approximately 18%, and
the odds that a facility would utilize an exchamageeement when marketing ethanol increase by
approximately 14%.

Size of facility (millions of gallons produced) wassignificant explanatory variable in equations
for 1) in-house ethanol marketing activiti€s< 0.05), 2) in-house co-product marketing
activities P < 0.05), and 3) utilization of marketing agreensemhen marketing co-product (

< 0.10). Larger firms were more likely to utilize-house activities when marketing either
ethanol or co-products, and they were more likelyttlize marketing agreements when
marketing co-products. The odds that a facility ledautilize in-house marketing activities for
either ethanol or co-products increase by approtaip@% for each additional million gallons

of ethanol produced, and the odds that a faciliyh utilize marketing agreements when
marketing co-products increase by approximatelyf@&ach additional million gallons of
ethanol produced.

With regard to more general survey items, only oinkl equations contained a single significant
explanatory variable. Respondents from farmer-owsueperatives were more likely to agree
with the statement that the RFS program impacten gnoduction plans. The odds that a
farmer-owned cooperative respondent would agrele tivét particular statement were 5.7 times
the odds that a respondent from another type wf Would agree with the statement. There were
no significant variables in nine equations repréagrperceived importance of plant site factors.

Logit analysis of six potential challenges to ethlgsroducers revealed that the average ranks of
input costs, government policy, media, public pptice, and competition were significantly
different from the average rank of livestock proehsc(Table 14). The odds that a respondent
would rank input costs first were approximatelyGlimes the odds that a respondent would
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rank livestock producers first, and the odds thaspondent would rank government policy first
were approximately 5.4 times the odds that a redgarwould rank livestock producers first.

All possible pairs of challenges, other than mexdhd public perception, exhibited unequal ranks
(P < 0.05). The latter result is reflected by theikinty of odds ratios between media and public
perception.

Table 14. Logit analysis of challenges ranked by respondents

Challenge M ean rank Estimate (B) Wald y° Oddsratio
Input costs 1.71 2.359%* 90.747 10.576
Government policy 2.96 1.694*** 47.111 5.441
Media 3.47 1.088*** 20.047 2.969
Public perception 3.73 0.983*** 16.257 2.673
Competition 4.04 0.535** 4.418 1.708
Livestock producefs 5.00

2“please rank the following from 1 to 6 with 1 bgithe biggest challenge you face as a producer.”
P Reference category in Logit model.
** indicates rank is significantly different fronank of livestock producers at 0.05 level; ** ihdicates rank is

significantly different from rank of livestock praders at 0.0level.

Table 15. Logit analysis of challenges ranked by respondanits tests for differences by age
of facility” and type of ownership

Challenge Estimate (B) Wald y° Oddsratio
Input costs 1.904*** 30.822 6.715
Government policy 1.764*+* 23.260 5.841
Media 1.074%* 9.198 2.926
Public perception 1.025%** 8.568 2.786
Competition 0.659* 2.888 1.934
Age x input costs 0.807** 6.442 2.242
Age x government policy -0.234 0.497 0.792
Age x medid -0.083 0.064 0.920
Age x public perceptidh -0.041 0.016 0.960
Age x competitiof -0.055 0.022 0.947
Ownership x input costs 0.011 0.001 1.011
Ownership x government polity 0.487 1.833 1.627
Ownership x medfa 0.314 0.776 1.369
Ownership x public perceptifn -0.050 0.020 0.951
Ownership x competitidh -0.303 0.557 0.739

@“pPlease rank the following from 1 to 6 with 1 bgithe biggest challenge you face as a producer.”

® Facilities that had been in production for 5 orengears = 1; others = 0.

¢ Farmer-owned cooperatives = 1; others = 0.

4 Hypothesis thaps jointly equal O cannot be rejecté®l% Waldy?with 10 d.f. = 0.301).

* indicates significance at 0.10 level; ** indicatsignificance at 0.05 level; *** indicates sigi#ince at 0.01 level.

A test designed to determine if ranks of potertdiallenges differed between oldery years of
age) and newer facilities or between farmer-owr@aperatives and other types of firms failed
to reveal differences (Table 15). The computed Waitiatistic associated with the hypothesis
that allps associated with age of firm and type of firm weiatly equal to zero was not
significant, indicating that there were no diffecen in ranks across the two age categories or
across the two firm-type categories.
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Discussion

This study provided a cross-sectional view of tti@eol industry during a period of rapid
expansion, or what is oftentimes referred to agesthof the industry life-cycle. The study also
represented an attempt to answer questions ab®uniact of time of entry and cooperative
ownership on firm conduct or behavior during StHge the industry life-cycle. Results of
previous studies imply that information about neehinologies and markets comes
predominantly from external agencies during Staganid this notion is particularly relevant to
the ethanol industry. Societal interests in devielplternative fuels have fostered government
support for growth of the ethanol industry in then of tax incentives and government
sponsored research at public agencies and instititResearch findings from the USDA, land
grant universities, and other government suppadesdarch institutions should flow freely to
ethanol firms, thus contributing a degree of honmegty to firm conduct or behavior.

Empirically, this study revealed that there wefigrated number of variables for which age of
facility, size of facility, as measured by millionggallons of ethanol produced, and the type of
ownership (farmer-owned cooperative vs. other) @guihtly explain observed differences
among firms, even when recognizing statistical ificgmce at the 0.10 level. In those situations
where relationships were significant, the direction relationships were generally intuitively
appealing, thus lending support to the legitimakcthe estimated models as evidence of fairly
homogeneous behavior.

In this study, older facilities were found moredlik to utilize in-house feedstock procurement
activities and in-house ethanol and co-product etarg activities. Newer facilities, on the other
hand, were more likely to take advantage of theises of marketing firms when marketing
ethanol and co-products. Those results were cemsigtith Qian et al. (2010), who concluded
that later entrants into the ethanol industry vwadie to take advantage of a more developed
market and avoid internalization of value chainwii¢s such as feedstock procurement and
ethanol and co-product marketing. Newer facilitiese more likely to market dry distillers
grain and modified distillers grain, which is catent with the fact that most of the recent
expansion in ethanol capacity has come from dry/fagllities (U.S. Department of Energy
2010). Finally, larger facilities were more likely utilize in-house ethanol and co-product
marketing activities, presumably because they ceatshomically justify employing marketing
staff members.

With regard to transportation, smaller facilitiesldarmer-owned cooperatives were more likely
to depend solely upon truck transport for feedsfmocurement. Smaller facilities may not be
able to justify rail transport due to the limitedatities of feedstock processed, and farmer-
owned cooperatives generally procure feedstock fsatrons who are geographically
concentrated.

Respondents from farmer-owned cooperatives were ifil@ly to agree that the RFS program
impacted their production plans. That result refléhe value-added philosophy that supported
the establishment of many farmer-owned cooperativesig the expansion of the ethanol
industry. Fred Yoder, then President of the Natli@@n Growers Association, testified before
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the U.S. Senate Subcommittee on Clean Air and NMu@8afety that RFS would create more
value-added opportunities for farmer-owned coopezat(U.S. Senate 2003).

Conclusions

Subsequent to the completion of the survey destiibéhis paper, the ethanol industry has
observed further structural changes. Due to detgng macroeconomic conditions that began
in 2008, multiple companies have ceased productidited for bankruptcy protection (Sims
2008b). A consultant in the industry recently repdithat many producers in the industry have
been operating without profits since the econorowmturn began and predicted that the
industry would shrink to approximately 25 firms1fi years (Burns 2010).

Future ethanol industry research should includesssectional analysis of the industry as it
continues to evolve. Such information would bentérest to managers, owners, and
management scholars. Statistical analyses of ¢etlatata should be based upon procedures
described in the literature that pertains to indulsie-cycles and firm behavior and performance.
To expand on the procedures utilized in this stddyersifying entrants should be distinguished
from entrepreneurial startups, and farmer-ownegheraives should be distinguished from both
publicly-held firms and other privately-held firras per Qian et al. Other interesting information
could be derived from comparisons of facilitiestthave ceased operations with facilities that
have had continuous production.
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Background

The introduction of soycow systems into developiagjons is not a new strategy in the fight
against malnutrition. Soycows have been placeativerse locations ranging from VietNam,
India, South Africa, Honduras, and Guatemala. uded in the aid package is the processing
equipment and operations training, and an initipigy of soybeans. It is expected that a
realistic marketing plan will be developed whicHlwitimately lead to a sustainable business
model that delivers soy food products to the l@cahmunity.

However, the success of these projects is not gtesd, and often the soycows are not used
after the initial supply of soybeans is exhaust8dveral important factors have been noted
which have limited the long-term success of thesel faid projects. First, there seems to be a
lack of coordination between soycow operators. Thislead to a number of problems such as
significant periods of downtime when, for exampieschanical breakdowns cause production to
stop. Second, credit constraints on individuah&idimit the ability of soycow recipients to
purchase the needed soybeans following the imtidbwment. Finally, the short-term success of
many of these projects may be caused by a lackadketing skill on the part of soycow
recipients. This is due to the fact that manyhefitecipients do not have business training or
backgrounds in market development. Furthermoreggions such as Latin America, soy
products are not an existing component of tradaialets.

The objective of this teaching case is to presertikworld situation faced by the recipients of a
development aid package and to introduce sevemahgesnent concepts. The main concept is
the difference in organizational forms and the @od cons of each in this unique situation. One
of the main issues that may impede long-term sgcokthe soycow projects is that recipients
may possess technical knowledge that would enhbla to operate the soycow, but generally
lack the intangible, human resources that couldigeothe requisite marketing expertise to
enable these projects to survive long-term. Déférorganizational forms can be presented and
analyzed to highlight the pros and cons of eadkrms of capital acquisition, scalability and
managerial control.

The case was developed to foster case-based tgankthods as part of course instruction while
providing a unique context for examining managededision making. The target audiences are
juniors, seniors, or first year graduate studemigaper-level business management courses. The
teaching note is also adaptable for use in semdgaaduate level development courses.

The Dilemma

Danny Knutson sat at his desk at the National Saxylitesearch Lab and thought intently on his
last visit to Guatemala. He had just returned frogtalling a new soycow at Fundanifias, a small
girls’ orphanage in Guatemala City. During hisydte worked tirelessly training their staff to
operate their new equipment. While overjoyed that machine would enhance nutrition for the
young residents by providing an excellent sourcgrofein, he was concerned this project would
be short-lived and thus fall short of providing theended long-term nutritional and financial
benefits. From his experience with similar operadion Guatemala and other parts of the
developing world, Danny was well aware of the memsyes the orphanage would need to deal
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with over the coming months. How would they gettssgns after the donation ran out? What
would happen if the equipment broke down and tlydcnot access the necessary replacement
parts? Could they really sell the product in the@unding areas of Guatemala, a market in
which soy was not a traditional part of the diet?

It was this last concern that really stuck with Ban Danny was aware that sources of protein
other than soy could also ease the incidence afiutrdion. While dairy cows or goats could
also provide the much-needed protein, a relatifigi rate of lactose intolerance within the
population provides an opportunity for the usemf products. Furthermore, as an employee of
the National Soybean Research Laboratory (NSRLyNRas acutely aware that his employer is
partially funded by the American Soybean Assocra(i®SA) through the soybean checkoff.
Furthermore, both Malnutrition Matters and the Widritiative for Soy in Human Health
(WISHH) — two of the organizations that support s$egcow projects — have ties with ASA and
their mission.

The soycow program was created to achieve two gais: 1) to reduce malnutrition through
the use of soy products, and 2) to promote andereav markets for U.S. soybeans. Given
these goals and the relationships between the ASRL, and WISHH, Danny realizes that
while there may be other options for combating mtilhion in Guatemala and other locations,
he is tasked with trying to figure out how to make soycows currently in place, and new
projects that may be coming on-line in the futwig;cessful and sustainable.

The email he just received from a Rotary Internalaoepresentative in Guatemala further
highlighted the importance of this issue. Accogdia the email, Rotary was interested in
partnering with WISHH to install yet another soycmwGuatemala. However, before this could
happen something had to be done to demonstrasutoess of the existing soycows.

Danny thought about the soycow operations for whiethad provided training over the past 3
years. Each operation had achieved varying lesfedsiccess, each was equipped with different
skill sets, and each faced their own specific eémges. He wondered if a cooperative agreement
between these individual operations could solveymdrhe issues which continued to plague
the existing soycow projects?

The Soycow

Malnutrition Matters is a non-profit organizatiormase mission is the alleviation of malnutrition
through the creation of micro-enterprises, prinyanlrural areas of developing countries. The
objective of these small businesses is two-foldh#&)improvement of community nutrition, and
2) long-term sustainability to provide jobs anddne to members of the community, further
leveraging the nutritional benefits. These projéetge been co-sponsored by a number of
organizations including WISHH, Africare, the Woidnk, Alpro, and Rotary International.

The soycow is a small-scale tabletop system thatgases soybeans and water into soymilk and
a byproduct, referred to as okara, using electriegy (see figure 1). The first soycow was
installed in India at Child Haven with the helpRrbsoya in 1990. Today there are more than
1,000 soycows in over 40 countries helping to alevmalnutrition and bring about sustainable
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microenterprises. In 2009/2010, another 30 projetsiesignated for installation across the
globe. Existing projects have been establishednomber of regions throughout Africa, Asia,
India, North America, and, more recently, CentraiéXica. Project sites are often established in
high-need areas in close proximity to schools avgphals.

sellos de Ja tapa

Figure1l. Diagram and Image of a Soycow Production Systerh 7

Soymilk can be consumed directly or flavored tadathe milk can also be further processed
into other soy-based food products such as tofgustpor ice cream. The okara also has many
uses as a food product and nutritional supplemEat.example, okara can be used in many
types of baked goods (i.e. breads, cakes) or asah extender in a variety of dishes. The soycow
has a production capacity of about 40L of soymék lpour. The production process includes the
grinding, cooking, and filtering of pre-soaked seghs to produce the soymilk beverage and
okara byproduct. In addition to electric powec)e@an production area, basic cleaning supplies,
and a clean water supply are additional requiremehthe processing system. An alternative
production system is also available — referredsttha Vita Goat — which is powered manually.
The grinding process is powered through a pedalystem similar to a bicycle, while heat for

the cooking process is provided directly by fire.

The soycow serves as an example of the type obmriterprise projects sponsored by
Malnutrition Matters. The nutritional benefitstbie soycow projects are important and obvious,
especially in areas in which malnutrition and pirotdeficiencies are problematic. However, the
sustainability component of the mission for theseroenterprises has been more difficult to
achieve on a consistent basis. The standard akhga@ssociated with the projects includes an
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endowment of the processing equipment, roughlya&ysupply of soybeans, and the technical
training required to operate the system. Whileegainguides to business planning are available
through Malnutrition Matters (2009, 2006), the Imesis side of operations — a critical

component of ensuring sustainability — is largelfy Up to the individuals receiving the donation.

Numerous business and marketing constraints neleel tonsidered. In many regions, soy is not
a traditional component of the local diet. Thumslividual operations are faced with issues
related to the introduction and marketing of a meaduct. Research is generally required to
develop recipes aligned with local tastes and peefees. Some forms of marketing and
advertising may be needed to establish a custoasa. Diligent record-keeping and accounting
practices are necessary to identify productionscastl ensure profitability. Proper distribution

to the public may entail licensing as it pertaimsanitary requirements for food products.
Finally, developing a profitable pricing schemeuees information related to both marketing
and operations. These problems are exacerbatdwhbgdk of basic business training and, in
most developing areas, the difficulty in gainingess to credit.

Examples of Soycow Economics

Soycows have been installed globally over the yetien with limited or short-term success.
An overview of two of the larger regional projegitiatives in Vietnam and India are provided
below to serve as examples of successful projaatthier parts of the world.

Vietnam

Over the past few years, NSRL, WISHH and the U.tethnam Foundation have collaborated to
establish FaifoSoy, a microenterprise in Da Nanginam. FaifoSoy projects use the soycow
system to produce soymilk, tofu and a variety dfdabgoods utilizing the okara byproduct. The
first organization was located in a wet market had been successful in establishing retail sales
while also donating a portion of their productioithin the community. The success of the first
project has led to plans for opening a second lrah&aifoSoy on nearby Cham Island.

FaifoSoy has subsidized contracts with 13 schootee Da Nang area to supply soy products to
a total of 4,061 children. Currently, 55% of FailgSemployees are women from economically
marginalized families in rural areas. FaifoSoymsque in that rather than receiving the
equipment as a donation, they asked for marketaigihg workshops to be offered in Vietham.
As part of the agreement to receive these seri@®Soy is required to donate a small portion
of their production to schools in the community rfiienie 2010).

India

Bharat Integrated Social Welfare Agency (BISWAaislongovernmental Organization (NGO)
in India that was established as a philanthropganization in 1994. The promotion of Self Help
Groups (SHGSs), extending micro-finance, encouragimggoenterprise development, ensuring
social justice for the disabled, socio-economial®ltation of leprosy cured persons, and the
creation of alternative avenues for livelihood tioe poor have been core to their mission
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(www.biswa.org/en/abojtOver the years, BISWA has incorporated varioesins and methods
to achieve desirable results in pursuance of thbgetives.

In 2005, BISWA initiated a series of Vita Goat s in Orissa, India. Loans were provided to
several SHGs comprised mainly of women to finaric@o/0f initial capital costs associated with
the Vita Goat system. To establish an initial raxestream, the SHGs worked together to secure
a government contract to provide fortified soynatkpart of an existing midday meal program.
The SHGs now also sell tofu and okara in open ntatkegenerate extra income. The SHGs are
responsible for covering all of their productiorstoincluding rent, labor, inputs, product
transportation and delivery (which is done by bieycand loan repayment. Each Vita Goat can
serve up to 1,000 children per day, and the cusgstem requires no refrigeration or packaging
(Jansson, Boros, and Scates 2009).

Key factors for success of these projects inclhaestarly efforts to provide marketing training in
Vietnam, and securing the meal program contrabidia. The projects in India have also
benefited from the strong network of cooperatiorss the SHGs and their local community
partner BISWA. Furthermore, these businesses hadl@antage in marketing their products
within their communities since soy products areadiy familiar and established components of
the diets in both Vietnam and India.

Malnutrition in Guatemala

Situated geographically between Mexico, Belize, tHoas and El Salvador, Guatemala is not
similarly situated on the malnutrition spectrumtdsas the highest levels of malnutrition in the
region. Using a cross-sectional study of 106 caesile Onis, Frongillo and Blossner (2000)
found that malnutrition has declined across thégln the 20-year-period from 1980 to 2000.
Central America, however, has not seen marked ivgonent over the same time span.

Malnutrition is caused by inadequate sources (agp®ell as amount) of food which results in
the body not being able to fully utilize the catomtake (WHO). Malnutrition has been a
serious issue facing leaders and policy makersamdcent past (Marini and Gragnolati 2003)
and continues to pose serious problems in mangmegiln 2002, WHO reported that 54.3% of
children under five-years of age were stunted ah@d% of children under five-years of age were
underweight for their age.

In Guatemala, recent events suggest cause for ggosaincern. In 2009, the World Health
Organization found that 46% of children under finave some degree of malnutrition stemming
from a lack of protein. In indigenous areas, thie approaches 80% (Leowenberg 2009). The
presence of prolonged drought in the country aedrtbidence of several deaths attributed to
malnutrition led President Alvaro Colom to declaréstate of public calamity” on September 8,
2009, which allowed the government to purchase fgaplies for malnourished children
(Valladares 2009).

Within the Guatemalan economy, agriculture stilysl a vital role. Agriculture accounts for

roughly 21% of GDP, while an estimated 50% of tbpydation works in the agricultural sector
(CIA). Major agricultural crops include sugarcanetn, bananas, coffee and beans; the main
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types of livestock production include cattle, shgegs and chickens. While the presence of
livestock production may suggest access to prdteiuatemalan producers, some choose to
sell their production to earn a living rather thaitizing the production for their own
consumption. This often leads to a diet that laadksquate amounts of protein. This shortfall
has been exacerbated by the recent drought thaethased crop yields for many producers in
the region (Nybo 2009).

Why Soy Foods?

Soy provides numerous nutritional benefits inclgdanhigh protein and iron content, and offers
a wide variety of derived foods, including soymiléfu, textured soy protein (tsp) and okara.
These foods can be consumed directly, as with dkyand tofu, or used as ingredients or meat
extenders in recipes (i.e. okara and tsp). Okamaats®o be added to breads to increase the fiber
content.

In Guatemala, alternative protein sources are abiailthrough dairy products and meat from
livestock. However, both meat and dairy productsralatively expensive if purchased by retail.
While, some poor rural households may own or haeess to livestock for a portion of their
protein needs, these alternatives are not neafilyaable for poor households in urban areas.

Soy products are imported and available at marayl letations in Guatemala. However, they
typically cost much more than alternative sourdgsrotein. For example, the price of imported
soymilk is two to three times the price for an egient amount of dairy milk. In contrast, the
prices charged for soymilk and other soy foods peed by the existing soycow operations is
much lower than those for imported soy, and contipetwith the prices of domestic dairy
products.

Additionally, lactose intolerance is prevalent thgbout many developing regions and soymilk
provides a lactose-free alternative to dairy praslueurthermore the production methods of such
foods are environmentally friendly as the processeslittle water and electricity, and the
amount of waste can be very minimal.

Soycowsin Guatemala

There are three soycows in Guatemala donated tinel€otary International and WISSH
agreement. Two of the operations are located inéuga City, while the third is located in
Antigua. A fourth soycow is located in Retalhulbut was not established under the standard
Rotary-WISHH agreement. The geographic locatidrie@operations are depicted in figure 2,
and shows that all four of the Guatemalan soycaowdozated relatively close to one another in
the south-central region of the country.

The standard aid package includes the soycow eguiprpictured in figure 1, which is valued at
$6,500 to $8,000. Once the soycow equipment daméion place, the facilities receive
technical and operational training thru the Natl#®@aybean Research Lab (NSRL) at the
University of Illinois. Danny Knutson serves as fregram Coordinator for the soycow projects
and travels to each site presenting one-on-ongnfor the soycow operators. WISSH
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coordinates and organizes the soybean donatiochviditypically one container of soybeans
from U.S. based producers. Once the donated soglheeve run out, the organizations must
begin to purchase soybeans from the world or damesrkets.

~

-

Guatemala

Guatemala City

Ret;\huleu **

Antigua

50 miles

@EnchantedLearning.com

Figure 2. Locations of Soycow Operations in Guatemala

The issue of procuring soybeans is one of the tagerdles faced by the individual soycow
operations. While soybeans can be imported at aparaunit price than can be obtained locally,
an entire 40 foot container of soybeans, approxdt,000 bushels, is sufficient to serve the
needs of three to four individual soycow operatiftorsan entire year. The transportation and
storage needs for a container of soybeans arergrfeictors, as most sites are not equipped to
handle such large volumes.

An additional three to four soycows have been Ilestan Guatemala, in most cases through
donations from U.S. based Rotary clubs. Thesetomsaare facilitated outside the WISSH-
Rotary International relationship. In these cabessiguipment is donated, but recipients must
purchase the required soybeans.

The following subsections provide descriptionsafrfof the existing soycows in Guatemala.
Each project is associated with an organizatioh witique missions and varying uses for the
soycow. Additionally, each organization differstive amount of experience and success they
have had thus far with their soycows. Table 1 glesa summary of the four organizations,
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while tables 2 and 3 outline existing pricing sclesmand the basic recipes being used by the
organizations, respectively.

Table 1. Summary of the Soycow Operations

Primary Mission Organizational Squow Potential Potential
Structure Experience Strengths Weaknesses
Fundanifias Rescuing and Non-profit 3 months  Market access: Lack of
housing at-risk nearby open experience and
girls market, business

relationship with  training;

area orphanages potential loss of
and daycares; trained operator;
Influential

political

relationships

Centrode  Education through For-profit 2 years Education trainingEducational
Artes training programs and backgrounds; programs and
with specific trade Current marketing backgrounds of
foci opportunities; staff do not
Multiple trained include business
staff
Hospital Affordable health Non-profit 2 years Backgrounds in  Lack of
care for the poor health and business
nutrition; training; Lack
Nutrition research of trained staff;
Equipment
failures
CECYPSA Education and For-profit 3 years Existing and Organizational
housing of successful soy structure;
children in the business model; Logistical issues
community Multiple trained in serving larger

staff; Marketing market area
opportunities in

surrounding

communities

Fundaninas

Fundanifias is an orphanage located in GuatemalaT®ieir mission is to rescue young girls
who are at risk of living on the streets of Guatkn@and provide them with a home, offer
education, a family environment and a future. Supfpom a well-connected and wealthy
benefactor, Maria Lopez, allows them access tmfirs and professional resources both
domestically and abroad. While her strong involeatwith Rotary almost certainly helped
Fundanifas receive their soycow in September 20@Xenefits of the project being located at
the orphanage are plenty.
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Table 2. Summary of Soymilk Sale Prices

Size L ocation Price (Quetzal)
1 liter Centro de Artes 6.00

1 liter CECYPSA 6.00

1 liter Pharmacy 8.00
500 ml Centro de Artes 3.00
500 ml CECYPSA 3.50
500 ml Pharmacy 5.00
250 ml Centro de Artes 1.75
250 ml CECYPSA 2.00
250 ml Pharmacy 3.00

Source: Personal interview data
Note: As of February 2010, the Guatemalan exchangewnaseapproximately 8.30 quetzal per U.S. dollar.

Table 3. Basic Soymilk Recipes and Mass Balance

L ocation Soybeans (Ibs.) Soymilk (L) Okara (Ibs.)
Fundanifnas 2.2 12 3
Centro de Artes 3 14 3.5
Hermano Pedro 2.2 18 3
CECYPSA 4 14 4.5

Sour ce: Personal interview data

Their soycow serves a population of approximat@yBls who represent a captive market for
the nutritional benefits from soymilk. Using soykiib feed the girls may also provide long term
cost savings as the soymilk is substituted forfr@dk or the more common alternative,
powdered milk. While they are now producing a sdgmecipe that the girls like, their soycow
operation is still very new and its capacity isreatly under utilized as they are only producing
for the needs of the orphanage. Even if FundaniBad soy products to feed the girls every day,
they lack sufficient scale to utilize machine capaio its fullest. Thus, while they may realize
cost savings on in-house nutritional units, inltreyg term they will continue to have excess
capacity on the capital invested if they do notasgto serve a larger population.
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Anxious to see the success of their new machineiaNaproposing they develop a strategy to
sell soymilk within the surrounding community. Skedieves this will enable them to earn
revenue and continue purchasing soybeans afteloiaion period has ended. Fundaniias’
location in Guatemala City gives them access argel urban area for marketing the product.
They are also situated next door to a small trawigti indoor market selling fruits and vegetables,
clothing, and household items. Additional oppoities to utilize excess capacity include
servicing other orphanages in nearby regions asdibply selling to nearby daycares. Maria
already has already established relationships mihy of these organizations.

One concern Maria must resolve before moving fodweith this project is the difficulty they

are having in determining a profitable pricing soeefor the soymilk. Their costs have been
difficult to pinpoint due to the anticipated domeatiof soybeans. While waiting for the donated
beans to arrive, they have been buying soybeaasdcal market for six quetzalgper pound.
Furthermore, a packaging and delivery system fersttymilk has not been determined. Record
keeping thus far has been minimal, so it has bé@&oult to document the operation’s cost
structure.

Finally, there is still uncertainty with respectvitho would handle the business component of
operations. Fundanifias has a capable soycow opédratdie is the only person on staff with the
requisite technical training and he does not halvackground in business. Additionally, the
operator was recently offered another job, so Fnoifida may soon be left without staff trained
in operating the soycow. The uncertainty of therafien’s future is the main factor affecting his
decision to leave the orphanage.

Centro de Artes

Centro de Artes aspires to become the regionalitigicenter for soycows in Guatemala. As a
vocational training school in Guatemala City, tldfer training programs in areas of traditional
handicrafts such as painting, mosaics, and sewidditional course offerings include computer
training, baking and cooking, and cosmetology. ibuifees are 35 quetzals per month with
roughly 800 graduates per year from the variousitrg programs. Current projects include the
construction of a new building to meet growing decdhéor their new program where students
can study to become electricians.

Centro de Artes received their soycow in 2008, whinintent to serve as a training facility for
all the soycow operations in Guatemala. The scbhowkntly produces several batches of
soymilk weekly, which is flavored and packaged bwpdhinto 1 liter, 500 ml and 250 ml single
serving plastic containers, pictured in figure BeTokara by-product is either utilized within the
baking and cooking programs or sold to local fagrier 1 quetzal per pound. Available
soymilk flavors include plain, vanilla, chocolassd strawberry. When packaged and
refrigerated, the soymilk has a shelf life of apqmeately three weeks. The market for their
soymilk includes the students and a standing mgmttder from a local priest who purchases
100 liters per month to give to area children. Taéing center charges 6 quetzal per liter, 3
guetzals for the 500 ml size, and 1.75 quetzalghi®@250 ml bottle of soymilk.

! The Quetzal is the Guatemalan currency. As oftrly 2010, the exchange rate was approximately Gu@tzal
per U.S. dollar.
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Figure 3. Plastic Containers Used for Soymilk Packagingext® de Artes and CECYPSA

The center has adequate space for soycow traiomgnfall to medium sized groups, and two
members of their staff are trained to operate ttye®w. Furthermore their culinary curriculum
gives Centro de Artes the opportunity to experinveitit okara and soymilk as baking
ingredients. Foods currently produced include cakesllas, and breads. Because of their
existing curriculums, the development of a soycraining and product development
curriculums or workshops is a natural fit for Centie Artes.

The biggest problems facing the staff are to atelyaetermine and document their cost of
production, and procurement of inputs. The soybean®ntly utilized by the training center
were donated, and they have not yet identifiedli@nreative local source for this necessary
input. The training center staff estimates thairtbe@ybean supply will be exhausted within the
next few months. Therefore, if they hope to camito serve their existing customers while also
expanding their market, identifying a local soui@esoybeans is critical. In addition, their
pricing scheme will need to be readdressed to ersuntinued profitability once they begin
purchasing soybeans.

Hermano Pedro

Obra Sociales del Santo Hermano Pedro (HermanmPisdx hospital which has been serving
the local community in Antigua for more than 25 ge&urrently, the hospital has the capability
to treat and accommodate more than 230 patienesy; Sérve a diverse clientele with patients
ranging from children to the elderly; some are selyehandicapped while others have been
abandoned by their families who are too poor tordftheir care. Nearly all patients suffer from
malnutrition as either a primary or secondary cbodi Patients are charged based on an
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assessment of their financial ability to pay fawvsmes rendered. The hospital is able to provide
outpatient care, mainly in family practice and suyg and specifically in treating children with
cleft palates through reconstructive surgery. Togpital relies heavily on professional medical
staff volunteers, mainly from U.S., European, ameh&lian doctors who come for one to three
week periods to perform specialized surgeries. Melers include 31 medical groups from four
different countries, making a difference in theebwof over 100,000 people and performing over
6,000 surgeries per year.

In 2008, Hermano Pedro received a soycow from Rdidernational along with technical
training and a donation of a container of U.S. sayts. Because of their large facilities they are
able to store the container of soybeans on sitey fypically produce three batches per day, and
run the cow two days each week. Each batch prodiéters of soymilk using one kilogram of
soybeans. The hospital’s nutritionist has performedimber of recipe trials to analyze nutrition
and taste of the soymilk. Since many of the pagieiat not like the flavor of the unflavored
soymilk, corn or oats are added to mask the “bedélayobr.

The hospital provides free meals not only to it8guais but also to their families, staff and the
community. They serve an average of 1,300 meals éag. The addition of the soycow to the
hospital means that they can better tackle theeis§malnutrition with many of their patients.
The addition of the soycow also provided significemst savings for the hospital, with estimates
of 50,000 quetzals saved over a six-month periogiuipgtituting the soymilk for powdered dairy
milk, and the use of the okara in the foods theppre and provide as part of their meal
program.

The hospital is not without experience of divecsifion, as operational funds are in constant
need. Several years ago they opened a small ofpsihame inside the hospital. The inventory is
based on donations, mainly from international chun@anizations. Though sold at very low
prices to accommodate their patients and familrential situations, the income generated is
used to fund a variety of projects for the hospital

Despite the significant nutritional benefits andtceavings generated internally, some members
of the hospital staff have been contemplatingsglédditional soymilk to customers within the
community. Compared with the other types of ses/m®vided, selling soymilk poses several
different challenges for Hermano Pedro. First,itbspital has been struggling with mechanical
issues with their soycow equipment. Lack of actesven simple spare parts led to a six month
period with no production. Second, their statua abaritable organization limits their ability to
aggressively market and sell products for profttwm the local community.

Once the inventory of donated soybeans is deplétedjospital will need to identify an
alternative source for additional soybeans. Addaily, they will need to generate sufficient
monies to fund the purchase of soybeans. If thesjpwo continuing producing soymilk, the
hospital is faced with either documenting the in&icosts savings generated by the soycow to
justify the use of funds from their budget, or depeng a profitable external market for soymilk
sales.
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CECYPSA

Centro Ecumenico do Capacitacion y Promocion Saomio (CECYPSA) is a private non-
profit organization operated by a group of Cathalios in Retalhuleu. Retalhuleu is
approximately five hours, by car, to the west o@umnala City. The facility was built using
donations from foreign organizations and a Spapigst, and houses 50 to 60 students each
year in its dormitory facilities. The students,autange in age from 12 to 25 years, pay 400
guetzals per month in tuition to cover the costeaising and related services. While living at
CECYPSA the students receive two meals per dayritgt services, and religion courses in the
evenings while attending local schools during tag. @On the weekends and during holiday
periods, students are allowed to travel home tavitletheir families.

In addition to the dormitory, CECYPSA also offeesslt practical courses to members of the
community, focusing mainly on women. Available cgas include training in cosmetology,
cooking and baking, natural medicine, computerd,ssawing. CECYPSA has always been a
self-sustaining enterprise and receives no oufsid@ing from individuals or the Catholic
Church. They produce many of their own food needste, including fruit, tilapia and goats.
Excess production is sold within the community. @tfunding comes from fundraising events
such as raffles.

After learning of the soycow projects, the CECYPS8aff spent seven years requesting the
installation of a soycow from Rotary Internatiorfaially, after submitting a prepared budget
and business plan, their request was granted awaliin Rotary group. As a result, CECYPSA
is not part of the Rotary International-WISSH agneat and therefore have not received
donated soybeans. This, however, has not hindeeadsuccess with the soycow.

CECYPSA produces soymilk two to three times perkyesing a recipe that uses 4 pounds of
soybeans to produce 14 liters of milk. CECYPSA it soybeans locally and stores them at a
nearby facility, paying 270 quetzals for a 100 pbbag. When their supplies run low they re-
order, utilizing a just-in-time inventory controfsgem for the soybeans. Four staff members are
trained to operate the cow, with two individual&ting the cow during production and
packaging.

CECYPSA retains roughly 25 % of the soymilk thegdarce for use internally, and provide the
remaining 75 % to the community in exchange foradmms. Their soymilk is available in four
different flavors - plain, vanilla, chocolate, astdawberry - and in three different sizes which are
packaged in plastic containers similar to thosel adéehe training center. A single liter can be
obtained for a donation of six quetzals, a hadfrlfor 3.50 quetzals, and 250 ml for two quetzals.
They also distribute their milk through a local phacy, which adds a small markup to the
prices they charge. Their target market is thellelcierly, who purchase the milk because of the
general health and nutritional benefits. To develop market, the nuns provided small samples
to the community and advertised through word-of-thpannouncements on a catholic radio
station, and posters at local churches.

In addition to the soymilk, they utilize all of tle&ara produced by adding it to tortillas and
breads which are baked on site and served to tldests and staff. Attempts to market baked
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goods with okara within the community have been enadhe past, but with little success,
attributed, at least partially, to dishonesty om plart of their salesman.

CECYPSA has an opportunity to further expand therket through serving ten surrounding
communities. Each of these communities is withirkdvor about 30 minutes by car, and hold
regular traditional markets. CECYPSA does havest®one or more trucks for transportation,
but not the portable refrigeration that would bguieed to consistently deliver a safe product. In
addition to this transportation and logistics isgheir inability to officially sell products becse

of their not-for-profit status is another limitatido further expansion.

Idea for Cooperative For mation

After some serious reflection, Danny realized tbaming a cooperative between the individual
soycow facilities might provide an opportunity the operations to work together and leverage
current resources and capabilities. He thoughbef the orphanage could benefit from
communicating with an already established projget CECYPSA. Or how the hospital’s

lengthy shut down could have been avoided throbglsharing of spare parts across operations.
The potential benefits from cooperation and commcaton seemed endless.

However, Danny also knew that the creation of anfdrcooperative would take some work and
might be too complex of a solution for the probldiasing the soycow businesses. Furthermore,
the creation of a formal cooperative could potdiytiatroduce new challenges that are often
associated with that type of organizational strestauch as the free-rider problem (Cook and
lliopoulis 2000).

How would they organize the governance of the codpee and how could they ensure success?
How might each individual operation benefit frontswan alliance so as to encourage each to
sufficiently contribute? Furthermore, what aspedétdhe business operations would the
cooperative agreement address? For example, yisewss could form a marketing cooperative

to focus on improving sales and developing marfa@ttheir products. As an alternative,
organizing more like a supply cooperative wouldtdbicus towards more efficient procurement
of inputs.

Maybe a cooperative business structure was nartbeer to solving the problems of the
soycow businesses. Still, Danny was convincedttiebperations could benefit by working
together and communicating about both successtubasuccessful experiences related to the
soycow project. Was there a simpler way to encausmgne level of teamwork, collaboration,
and support within the system?

More importantly, how should Danny communicateitie;a about forming a cooperative or
enhancing communication among the existing projeci®otary and WISHH? The email he had
received earlier was requesting a reply as soqossible. He needs to find a solution to this
problem, and quickly.
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Abstract

After a successful career at the University of Baalo, Marcos Jank became the President and
CEO of the Brazilian Sugarcane Industry Associaf{ldNICA) in July 2007. He was hired with

a mandate to establish ethanol as a global comynadd to open new markets for the industry’s
sugar, ethanol and bioelectricity output. But hmethcomplex challenges. The main challenge
related to the role of UNICA in leading industryelei sustainability initiatives. This required
coordination of 70,000 sugarcane producers andpA@tessors; engagement with outside
stakeholders in Brazil and abroad; and implementiograms that balanced economic, social
and environmental outcomes. A second set of chgdeemanated from the rapid growth and
dramatic structural changes occurring in the ingudthis case study describes UNICA'’s unique
approach to sustainability and how it is changhmgyindustry, allowing the reader to analyze the
effectiveness of this approach in delivering sunsthility.
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Introduction

After attending the COP15 climate change summideéaember 2009, Marcos Jank was finally
able to relax on a flight back home from Copenhage®&o Paulo. He sipped a glass of wine
and pondered about the future of the Brazilian stagee industry. After a successful career as a
professor of agribusiness management at the UniyefsS&o Paulo and the executive director
of ICONE, a think tank, Marcos became the PresidadtCEO of the Brazilian Sugarcane
Industry Association (UNICA) in July 2007. He wased with the mandate to establish ethanol
as a global commodity and to open new marketdi®inidustry’s sugar, ethanol and
bioelectricity output. To accomplish these goaksdiesigned a three-pronged strategy based on
industry competitiveness, sustainability and comization. His vision for UNICA was “to build

a sustainable bioenergy network, support publiccpd that make sense, and correct the vast
disinformation that still exists regarding our irstiy.”

Few sectors spark as much interest, as the Brazligarcane industry. In 2009, for example,
UNICA received 162 delegations from 83 countriest thiere interested in the Brazilian
experience with ethanol and bioelectricity. In aidai, UNICA received more than 30 requests
for information from journalists — every day. Tlmgerest resulted from Brazil's unique
experience with renewable energy. The sugarcansindwas the country’s second leading
energy source with an estimated 18% of the natienatgy mix in 2009 (Exhibit 1). Ethanol
was available in practically all service stationsoas the country and virtually all new cars sold
in Brazil were flex fuel. In March 2008 ethanol somption in Brazil surpassed gasoline use
(Exhibit 2). Brazil was the only country in the wadbivhere the alternative fuel was fossil and the
main source of fuel was renewable. UNICA estimaled the use of sugarcane ethanol had
generated a reduction of about 600 million ton€@ emission since 1975.

Other renewable
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Exhibit 1. Brazilian Energy Balance (2009) in 103 TOE (Toh®t Equivalent)
Source: Brazilian Ministry of Energy and Mining.
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Exhibit 2. Ethanol and Gasoline Consumption in Brazil (mnligers)
Sources:ANP (National Oil and Fuels Agency) and UNICA.

Despite these achievements, the Brazilian sugaioanstry was the target of considerable
criticisms and “bad press.” These criticisms welated to perceived negative externalities of
sugarcane production including the food-versus-figdlate, land use changes, deforestation of
natural habitats, air pollution due to sugarcamamiog and workers well being. For example, the
Brazilian Environment Ministry stated that sugaeavas “a deforestation vector” in the Cerrado
region. The leading Brazilian weekly newsmagaxiegidentified sugar as the main culprit of
a “global obesity epidemic” in a cover story. Ori¢he largest Brazilian producers of sugar and
ethanol was accused of buying sugarcane from disugipat used “slave labor.” In addition to
such domestic criticisms, the industry was undesimerable pressure from NGOs, civil society
organizations, trade groups, and governments @iidzil. “As the sugarcane industry
evolved, diversified its output from sugar to etbleeind bioelectricity, and became increasingly

global, the game became tougher,” explained Marcos.

Given this backdrop, Marcos faced a complex sehaflenges. The first challenge was related
to the role of UNICA in coordinating the sustaif@piagenda in an industry-wide effort. More
specifically, Marcos wanted to better understardttadeoffs of the strategy pursued by UNICA
to deliver sustainability and also the limitatiafsan industry association in gaining legitimacy
from society at large. UNICA'’s approach was to ptoely engage with domestic and foreign
governments to shape the regulatory environmermpiaborate with NGOs and civil society
organizations in multi stakeholder initiatives amgito develop certifications for sustainable
products; and translating the complex sustainglditbate to industry participants. In doing so,
UNICA attempted to close the gap between industagtices and stakeholder demands and also

to gain legitimacy with society at large.

A second set of challenges emanated from the gapigth and structural changes occurring in
the industry, including geographic expansion, ctidation, vertical integration, innovative
business models, and entry of new players. Shoaltds attempt to redesign the current
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governance structure and strategy of UNICA so asrtmin a viable organization? As the lights
in the airplane cabin were dimmed and Marcos gadyéo rest, he wondered if UNICA'’s
efforts were effective in helping the organizatemme close to fulfilling his vision.

An Overview of the Brazilian Sugarcane Industry

Sugarcane was an integral part of Brazil’s sogalitical and economic history. One of the first
decisions Portuguese conquerors made after lamlithg southern coast of Bahia in 1500 was
to introduce sugarcane brought from India and Bagt. Sugarcane producers were given very
large tracts of land by the Portuguese crown aed stave labor to produce sugar — the
country’s first export crop. Sugar was producethnge, vertically integrated plantations. For
several decades, it was the country’s most impbgamnomic activity.

It was not until the 1970s that the sugarcane imgssarted to become less dependent on sugar
exports, when it received massive investmentsiganse and technology both from private and
public sources. These investments led to impregsiw@uctivity gains at the farm production

and processing levels, which translated to lowel fwices paid by consumers (Exhibit 3). As a
result, production of ethanol per hectare of sugya@dncreased from 3,000 liters in the early
1970s to 7,000 liters in 2009. The industry stattedonvert sugarcane into a diverse range of
value-added products including ethanol, bioeleityriend bioplastics.

"lf_J

!
’ !
Al

N

w

(]
1

a‘
é
-
~
b,
¢ I &
L
h @4

* t 4
o0 +—4—+—7—07—vr """ 7T 77T
OM~00 O 0 10 Q©OVDHDONMITOMNSMDO~— NI WO
EEE2CTL2LLR02322222323L3LL
ST oS TOETOSTOSTOEGTOSTOS T OST©

Exhibit 3. Prices Received for Anhydrous Ethanol by Sugaréaneessors (in R$/Liter)
Note: Prices were deflated by the IGP-DI index (baskpisl 2010). As a result of efficiency gains, thelation-

adjusted price currently received by ethanol preeesis about 1/3 of the price received in the tr@gg of the
Proalcoolin the 1970s.

Source: UNICA.

The first defining moment in this process happendte mid-1970s when the Brazilian
government enacted the National Alcohol Programewn asProAlcool- to reduce the
country’s dependence on foreign oil. The majorpdlofProAlcoolincluded investment
incentives for the construction of ethanol disti#s attached to existing sugar mills; a 5%
mandatory ethanol blend (E-5) in all gasoline solthe country, which was gradually increased
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to the current level of 25% (E-25); and incentit@she production of pure ethanol powered
vehicles (E-100).

The industry was heavily regulated until the begigrof the 1990s. Federal law 4870 enacted
under a military dictatorship in 1965 defined thelés of the game” from sugarcane fields to
sugar and ethanol production, distribution and esp®rices were set at each stage along the
value chain and each mill and distillery was altedaproduction and export quotas. The Sugar
and Ethanol Institute (IAA) was the federal ageimcgharge of regulating the industry. This
institutional setting tied the hands of the priveg¢etor and restricted entrepreneurial activity. As
a result, the industry mindset was production drivedustry participants also engaged in
lobbying activities as profit margins and indusgrgwth were decided at the corridors of the
IAA in Brasilia.

Democracy was restored in the late 1980s and adunstitution was enacted that significantly
altered the role of the state in the economy. @tarh the early 1990s the economy was
liberalized, Brazil joined the Mercosur trade blaoid the Real Plan was adopted to control
inflation. The sugarcane industry embarked on dwabprocess of deregulation starting with the
extinction of the IAA in 1990. A new law in 1994sdbntinued all price and quantity controls
and also liberalized sugar exports. In 1997 tharethdomestic price control was extinguished.
During this transition period, industry participatttecame increasingly driven by
competitiveness and profitability. But still theeywhelming majority of sugar mills and ethanol
distilleries were family-owned firms.

Another turning point that shaped the Brazilianasagne industry was the introduction of flex-
fuel vehicles (FFVs) in 2003. FFV technology allalx@nsumers to fuel their cars with
gasoline, ethanol or any mixture of both. Thafug] choice could be made at fueling stations
reducing risks for car owners and allowing the reatk self regulate based on relative prices of
each fuel. FFV technology has been very populamanoonsumers and over 90% of all new
light vehicles sold in Brazil in 2009 were FFVs.ifiéen automakers — including major U.S.,
European and Asian firms — manufactured more titaite®-fuel car models. The FFV fleet
reached 10 million vehicles in early 2010 or apprately 42% of the light vehicle fleet in the
country, which was expected to surpass 50% by 2Da&fnestic ethanol demand increased in a
similar pace to FFV sales with ethanol use surpgdsital gasoline demand in 2008 (Exhibit 2).
Ethanol use included anhydrous ethanol blende@solqe (E-25) and hydrous ethanol (E-100).
According to UNICA estimates, the use of sugarasthanol in flex-fuel cars since 2003 had
decreased C£emissions by 83 million metric tons.

A more recent breakthrough was the 2007 Energypeidgence and Security Act that
significantly increased the mandate for renewabét dise in the U.S. The Renewable Fuel
Standard (RFS) legislation determined an ambitiatgget of 136 billion liters of renewable fuels
by 2022. Other countries followed the U.S. initratio create a market for renewable fuels
including the EU Renewable Energy Directive (Extibi Although the global market for
ethanol was still very small due to tariffs and orprestrictions, these mandates for renewable
fuel use represented growth opportunities for tiuistry.

0 2010 International Food and Agribusiness Management Association IFAMA). All rights reserved. 177



Chaddad / International Food and Agribusiness Management Review / Volume 13, Issue 4, 2010

i E-10in10
provinces

10% renewable
energy in transport

L |

B ! 136 bn liters m
RFS in 2022

3% -not
&) mandatory

S

E-10 by 2011

[ Lme =%
=[]
20-25% . SirE. ° .

E-5in Queensland in
2010
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As a result, the industry entered a new phasepid igrowth and structural change in the mid-
2000s. Sugar and ethanol processors engaged trv@itures to make the necessary investments
in logistics infrastructure and thereby take adagatof scale economies in distribution, exports
and risk management. The industry started a cata®n process with several mergers and
acquisitions. According to KPMG Corporate Finari@M&A transactions involving sugarcane
processors occurred between 2000 and 2009. Famihed processors began to hire
professional managers and adopt corporate govesrisast practices. Some domestic firms
converted to publicly traded corporations to acaegside sources of capital with IPOs in Brazil
and New York. Copersucar — a cooperative owneddgyr8cessors in Sao Paulo — adopted a
hybrid ownership model allowing the introductionaaftside equity. Since 2006, 115 new,
greenfield mills and distilleries were built acrabe country in non-traditional areas in Sao
Paulo and adjoining states. Foreign players — dioly Tereos, Dreyfus, Bunge, ADM, Noble
Group, Adecoagro and Shree Renuka Sugars Ltd. eibodmpanies Shell, BP and Petrobras
entered the industry buying existing plants anddmg new ones. Industry sources estimated
that multinational players controlled about 25%kaf industry capacity in early 2010. As a
result of this structural change process, the itnguecame more heterogeneous and more
geographically dispersed.

Economic, Environmental and Social Impacts

The Brazilian sugarcane industry was comprisedofia70,000 sugarcane producers, 430
processing units (sugarcane mills and distillerggsjtrolled by 160 groups, and 1.2 million
workers. Sugarcane production in Brazil was spaeddn 8.1 million hectares — equivalent to
2.5% of the country’s arable land. The land arealus produce ethanol was about 4.9 million
hectares, which was sufficient to displace mora @06 of the country’s gasoline needs and
export. UNICA estimated that ethanol productionlddtiple if 2% of existing degraded
pastures were replaced with sugarcane fields. Thaeil&an government introduced an agro-
ecological zoning policy in 2009 to delimit arealsese sugarcane (and other crops) could be
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produced. According to this zoning rule, the peradiitand area to grow sugarcane could not
exceed 64.7 million hectares or about 7.5% of treezilan territory. This law prohibited
agricultural production in sensitive biomes suchaasforests and wetlands. It also limited
agricultural expansion into native vegetationsudahg the Cerrado.

Sugarcane production was clustered around two negions (Exhibit 5): along the northeastern
coast (2,000 km to the east of the Amazon rainfpessd in southeastern states around Séo
Paulo (2,500 km to the south of the Amazon rairg)rélthough the industry was first
established in northeastern Brazil, the regionaggnted less than 10% of total industry output
with the remaining 90% produced in the southeasaddition to dispersion in geography and
industry structure, the industry was also charadrby heterogeneous ownership structures,
including multinational firms, publicly listed cappations, cooperatives and many smaller,
family-owned processors (Exhibit 6).
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Exhibit 5. Geographic Footprint of the Sugarcane Industryriazi3

The industry output was impressive: 542 million neetions of sugarcane was used as raw
material to produce 29 MMT of sugar (equivalen2@% of world production and 45% of world
exports), 25 billion liters of ethanol (30% of wabproduction and 60% of world exports) and
bioelectricity (Exhibit 7). Ethanol production alrreated 465,000 direct jobs, which was six
times larger than the oil industry in Brazil. Etbaproduction was present in 1,042
municipalities across the country, compared to 47§ for oil. This economic activity translated
into more income distribution and community devehgmt in rural areas. University of Sao
Paulo (USP) scholars estimated that a 15% natiangégoline substitution with ethanol created
118,000 new jobs and generated U.S. $140 millicexdighitional wages annually.
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Processed Sugarcang Ownership
(2009/2010) Structure

COPERSUCAR 68,322,123 Cooperative
COSAN 52,781,685 Publicly-traded corporation
LDC (DREYFUS) 19,388,223 Multinational
TEREOS 13,652,029 Multinational
SAO MARTINHO 12,923,436 Publicly-traded corporation
BUNGE 9,285,292 Multinational
SAO JOAO ARARAS 7,371,057 Family owned
CERRADINHO 6,588,721 Family owned
EQUIPAV / Shree Renuka Sugar Ltd}* 6,582,275 Multinational
COLOMBO 6,518,941 Family owned
BAZAN 6,110,957 Family owned
GRUPO TONIELLO 4,728,588 Family owned
LUIZ CERA OMETTO 3,606,616 Family owned
ETH ODEBRECHT 2,832,469 Publicly-traded corporation
Other 28 firms 53,580,386 | = -
TOTAL 274,272,798 | s

Exhibit 6. Size and Ownership Structure of Largest SugarcameeBsors in Brazil

Note: this list only includes processors that are mesb&iNICA.
* Transaction announced February 2010.

Source: UNICA
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Source: UNICA
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The increased use of sugarcane ethanol as a relesfrabin Brazil had considerable impacts on
the reduction of GHG emissions in the transpontasiector. An assessment by the International
Energy Agency (IEA) suggested that sugarcane etltaudd deliver a verifiable reduction in
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GHG emissions of 90%, depending on adopted proalutéichniques, when compared to
gasoline (Exhibit 10). As part of the RFS legisiatithe U.S. Environmental Protection Agency
(EPA) labeled sugarcane ethanol as an “advancediddias it reduced GHG emissions by 61%
compared to gasoline, considering direct and ictlieend use changes. In economic terms,
specialists concluded that for every liter of etilarse Brazil saved U.S. $ 20 cents in carbon
mitigation costs. Air quality researchers at thevdrsity of Sdo Paulo School of Medicine
estimated that if every car in the Sdo Paulo metitam region were fueled exclusively with
gasoline, the city would face annually more tha@ 4@ditional deaths, 25,000 hospitalizations
and an increase of U.S. $80 million in healthcameases.

All sugarcane mills and distilleries in Brazil wegelf-sufficient in electricity. Processing plants
used sugarcane bagasse — the cellulosic residuaftée sugarcane is crushed — to generate
vapor and produce bioelectricity for self-consuroptiThe excess of this clean energy not used
in the plants was sold to distribution grids thgrehbstituting other forms of carbon-intensive
electricity such as fossil thermoelectric plantsg&cane mills generated the equivalent of 3% of
the installed Brazilian electrical capacity in 200%ith the increased adoption of mechanized
harvesting, part of the sugarcane biomass thateftasn the fields would also be used to
generate additional bioelectricity. The sugarcanelbctricity share was expected to increase to
15% of total electricity capacity in 2020. Anothemefit of sugarcane bioelectricity was its
synergy with hydropower. Sugarcane was harvestdgeotessed during the dry season, when
hydropower dams experienced a reduction in eléstgeneration. This greatly increased the
stability and reliability of the national grid.

Despite these benefits, the industry was undespredrom criticisms in Brazil and also from
stakeholders outside the country. Consequentlyréunhdustry growth had to be closely linked
with responsible production and consumption prastiés the largest industry association,
UNICA played a key leadership role in coordinatindustry participants to achieve this goal.

The Brazilian Sugarcane Industry Association (UNICA

The history of UNICA started in 1932 with the fortioa of the Sugarcane Millers Association
(Associacao dos Usineirpby processors in the state of S&do Paulo. Betd88@ and 1990, the
Association office was housed at the Copersucatduesaters together with the sugar and
ethanol processors’ unions. The presidents of ggmre — the majority of which were family-
owned firms — took turns in managing the assoaiatith the enactment ¢froAlcoolin the
1970s many processors decided to leave Copersaddoan competing industry associations. It
was only in 1997 that UNICA was formed as a unibthese rival associations.

In 2009 UNICA represented about 50% of the totatpssed sugarcane in the country.
Processors in northeastern states had their owasirnydassociations and some processors in the
southeastern region were not members of UNICA. Algh the northeastern states were
responsible for less than 10% of total sugarcandymtion in the 2009-10 crop season, they still
had considerable political influence. “They hawsajs been better organized politically than
us,” explained Antonio de Padua, the Technical @meof UNICA.
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In 2000 UNICA members decided to hire Eduardo P& Carvalho as its first professional
President and CEO. With extensive industry expeaeMr. Padua was hired as the Technical
Director to assist Eduardo. The board of directoagntained responsibility for setting the
policies and providing strategic direction, but @xtton was delegated to a professional staff
with considerable autonomy. Eduardo changed thanizgtional structure of UNICA and
introduced objectives, goals and performance meaduor the management staff. Eduardo led
UNICA until 2007 with a focus on increasing indystompetitiveness in a deregulated market
environment. His major accomplishments were to cbidate UNICA as the unified industry
voice and to introduce professional managementNtO4, which was rare among industry
associations in Brazil.

By the late 2000s the industry dynamics had chaageath especially after the U.S. introduced
the renewable fuels mandate. But the Brazilian saagee industry started to become the target of
attacks and accusations. Opponents argued thaicangaethanol was a cost effective alternative
to gasoline but it destroyed native forests, it lygd slave labor and it was responsible for
escalating food prices (Exhibit 8, see AppendixXThe industry was not ready to face these
criticisms and adopted a distant, passive appraachhad done for several decades. This started
to change in July 2007 when Marcos was hired t@lgva sustainability agenda, to better
communicate with outside stakeholders and to cafestel ethanol as a globally traded
commodity.

Governance and Organizational Structure

UNICA members were 41 processors located in SaReand adjoining states. Membership was
voluntary and open but applications of new memhbarsto be approved by the board of
directors. These 41 members owned 123 processamgspthat crushed 274 million tons or about
50% of the Brazilian sugarcane crop. Membership fa&l voting rights in the association were
set in proportion to sugarcane crushing volumeaAesult, the largest processors contributed
more to UNICA’s budget but also controlled more fobseats. The two largest processors
represented 44% of total sugarcane volume andwbéargest groups 60% (see Exhibit 6).

The UNICA governance structure was based on a-tieesl model: the Board, three
committees and the executive team (Exhibit 9). Odwrd of directors was responsible for
making decisions and setting policy. It was conmgatief 24 elected seats in addition to the
President-CEO. Each director was elected for atlhiear term with no term limits. Board
meetings occurred every Tuesday afternoon at thECANffice in S&o Paulo. The last board
meeting of each month, when UNICA staff briefed rbens about current affairs, was plenary
and opened to all members. “These monthly meeingwery important to our members as it is
also an opportunity for them to interact socialur association has the culture of a club,”
believed Eduardo Ledo de Sousa, the Executive Dirand Board Secretary.

The governance structure of UNICA also includedsed& Board and three technical
committees. The Fiscal Board — formed by five eldehembers — met on a quarterly basis to
perform the internal audit function. The three panent committees were charged with
developing the strategic agenda set by the Boarch Eommittee was formed by eight board
directors with the support from professional stafiey met monthly to provide strategic
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