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ECONOMICS OF ORGANIC AND SUSTAINABLE PRODUCTS

Abstract

by Megan Elizabeth Waldrop, Ph.D.
Washington State University
July 2017

Chair: Jill J. McCluskey
This dissertation explores how organic and sustainable claims affect prices and consumer
willingness to pay (WTP) for food and beverage products in three separate papers. The first
paper examines how organic, sustainable, and biodynamic wine making practice claims affect
wine prices. Wineries and vineyards can self-claim these practices or receive third-party
certification. Using a hedonic price model, I estimate that many claims command price
premiums in the market. In some instances, certified claims command a lower premium than
their non-certified counterparts. However, there are diminishing returns to adding additional
certifications. The second paper investigates the effects of information about organic status on
consumer WTP and sensory liking of organic beer. In a choice experiment with sensory
components, consumer panelists tasted three organic beers and received information about the
beer’s organic status. Demographic information, beer consumption and preferences, in addition
to attitudes towards the environment, health, and food are including as factors that can affect the
WTP for organic beer. Organic and certified organic information treatments did not affect
consumer acceptance of the beers. Overall, consumers were not willing to pay more for organic
and certified organic beers; although, those that purchase craft beers habitually and/or are more
open to new foods have a higher WTP. In the third paper, organic snack food price premiums

iv

are estimated using scanner data from 2008 to 2014. Organic premium trends are estimated for
bars, rice/popcorn cakes, fruit-flavored snacks, and tortilla chips. Attributes specific to each
product, store type, purchase month, and market area are included in the model. Organic market
shares for bars and rice/popcorn cakes have increased over time while fruit-flavored snacks and
tortilla chips remain stagnant. The organic price premium for bars has decreased overtime,
whereas the premiums for fruit-flavored snacks and tortilla chips generally have stayed constant.
Rice/popcorn cakes premiums have fluctuated, but have increased from 2009 to 2012. Fruitflavored snacks command the highest premiums and rice/popcorn cakes the lowest premiums.
These papers provide new insights on how environmentally friendly practices affect less studied
product categories in the sustainable and organic market: wine, beer, and snack foods.
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CHAPTER ONE

INTRODUCTION

This dissertation consists of three papers that explore how organic and sustainable
practices affect consumer’s perception and willingness to pay for food and beverage products.
Organic and sustainable products have become increasingly popular in the food and beverage
industry. Consumers are more aware of the potential negative environmental effects of
agriculture production, in addition to believing there can be health benefits to consuming organic
and/or sustainable food and beverage products. Producers can advertise whether their products
are made in an environmentally friendly manner. Organic and sustainable certification labels are
also available to producers to signal to the consumer that their products are made with these
practices. Organic and sustainable production in addition to gaining certification can be
expensive; therefore, it is important to understand organic price premium levels and consumer
willingness to pay for these practices.
Organic and sustainable agricultural practices, while related, can have different
definitions and certification regulations. Goals of organic agriculture include reducing resource
waste, promoting ecological biodiversity, and conserving the environment. Crop rotation, nonsynthetic pesticide usage, and integrated pest management are examples of methods used in
organic crop production. As of 2000, the U.S. Department of Agriculture (USDA) has overseen
organic standards and certification through the National Organic Program. Food products may
not display an organic label on its main packaging if it is not officially certified through USDA.
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The use of certified organic ingredients may be indicated on the information panel or the use of
organic practices may still be advertised to consumers through other marketing material. Unlike
organic, there are no federal standards for sustainable agriculture. Sustainable agriculture can
encompass organic ideals and methods, but generally also includes long-term economic
feasibility and social responsibility such as community outreach and fair labor practices. While
the USDA does not oversee certification, there are an increasing number of third-party
sustainable certifiers for food and beverage products. Certification programs can be at the
regional or state level and vary in cost and regulations.
While there is an abundant literature pertaining to consumer preferences for organic and
eco-labelled food, little similar research has been done on the effect of organic and sustainable
practices for wine. The first paper (Chapter Two) examines whether environmentally friendly
practices command price premiums for wine. A product-differentiation theoretical model is also
presented to analyze products with multiple claims. California and Washington red wines from
Wine Spectator magazine were used for the empirical analysis. The data was partitioned into
three time periods based on vintage year because the number and types of certifications change
over time. The hedonic price model with a power transformation on price was used for implicit
price estimation. Wines were classified as being either self-claimed or officially certified
organic, sustainable, and/or biodynamic. Sustainable certifications included statewide and
regional organizations in addition to the Salmon-Safe and Fish Friendly Farming certifications
aimed at protecting fish habitats. This is the first study to analyze the effects of Salmon-Safe and
Fish Friendly Farming certifications, to compare self-claiming and official certification, and
interaction effects between practices for wine. It was found that many of the practices were
statistically significant and when applicable changed over time. Furthermore, non-certified
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practices were found to command positive price premiums and in some cases were higher than
their corresponding certifications. Multiple certifications were either not statistically significant
or had a negative marginal effect. The results suggest that wine producers may receive a
premium when environmentally friendly practices are implemented.
The second paper (Chapter Three) analyzes if information about organic production and
certification affects consumer’s willingness to pay and sensory liking of beer. Organic beer is
made using organic barley and other ingredients depending on the style of beer. To be certified
organic, it is required that beer be produced using organic hops, which can be difficult to source
and costly. Despite the extra ingredient cost, the number of organic beers has grown recently
and sales continue to increase. No previous studies have been done to determine if organic
practices have an impact on consumer willingness to pay and acceptability of beer. Panelists
were either given no information, informed the beer was made organically, or informed the beer
was USDA certified organic. They were then asked to evaluate three USDA certified organic
beers, answer two willingness to pay questions, provide demographic information, beer and
grocery preferences, and answer Likert questions pertaining to personal attitudes towards the
environment, health, and food. A double-bounded contingent valuation model was implemented
to estimate the mean willingness to pay and marginal effects. Likert questions were analyzed
using principal component analysis to determine individual panelist scores. Information
treatments were found not to significantly alter consumer acceptance of the beers. Contingent
valuation estimates found producing beer organically, either certified or un-certified, does not
increase consumer willingness to pay. Certified organic information had a negative effect,
suggesting possible consumer bias. However, consumers that only purchase microbrews and/or
have more openness to food experiences were found to have a positive marginal effect on
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willingness to pay. Therefore, there may be better market potential for organically produced
beer in the craft beer market.
The third paper (Chapter Four) examines organic price premium trends of snack
products. Organic food sales continue to increase with the organic snack food category seeing
large market growth in the last decade. Consumers may choose to purchase snacks organically
due to a health ‘halo effect’. Little research has been conducted on how retail organic price
premiums have changed over time. Knowing price premium trends can help producers decide
whether to enter or exit the organic market. Organic premiums were estimated for the top four
product categories of snacks based on organic sales share using scanner data from 2008 to 2014.
The categories used are: bars (consisting of granola, breakfast, and nutritional), rice/popcorn
cakes, fruit-flavored snacks, and tortilla/tostada chips. A hedonic price model with a log-linear
form was used for the analysis. Household random effects were applied to control for
unobservable reasons for purchase decisions. Product models included indicator variables for
organic, product specific attributes, purchase month, package size, store type, market location,
non-organic minor brands, a discount purchase, and private label brand. Attributes were
interacted with organic if differences were found between non-organic and organic products for a
particular attribute. Organic market share for bars and rice/popcorn cakes increased while fruit
rolls and tortilla chips remained around 3%. The organic price premium for bars steadily
decreased overtime from 94% to 33%. Rice/popcorn cakes had the lowest range in premium
estimates, whereas fruit-flavored snacks had the highest premium estimates ranging from 91% to
135%. Tortilla chip premiums were generally constant over time fluctuating between around
16% to 25%. Differences in demand and supply costs can possibly explain the different trends
among product categories.
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These studies provide insights into how information, certification, and claims of organic
and sustainable practices for food and beverage products affect prices. The results can help
determine market potential for wine, beer, and snacks that are made either organically or
sustainably.
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CHAPTER TWO

PRODUCTS WITH MULTIPLE CERTIFICATIONS: INSIGHTS FROM THE U.S.
WINE MARKET

Abstract: Some products are offered with multiple environmental claims in order to appeal to
consumers who care about multiple concerns. We present a product-differentiation framework to
analyze markets for products with multiple claims. We estimate hedonic price functions for
California and Washington wines to quantify the implicit prices consumers are willing to pay for
organic, sustainable, fish friendly and biodynamic-produced wines, including both certified and
uncertified wines. Having multiple certifications is found to command diminishing returns. For
the most part, the different certifications have statistically different premiums. In some
instances, the certified characteristic commands a lesser premium compared to the corresponding
self-claimed characteristic.
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Introduction

Consumer expectations for environmentally sound and sustainable production practices
are increasing. This has resulted in an abundance of food and beverage products with claims
concerning sustainable production characteristics, organic status, and other attributes as firms
position their products in the market for high-value foods. These claims address various
environmental and social concerns, including organic practices, fish-friendly practices, humane
treatment of animals, wildlife and biodiversity preservation, and sustainability. Some products
are offered with multiple certifications or claims in order to appeal to consumers who care about
multiple concerns. An example is wine that is certified as both organic and Salmon Safe.
These claims can generally be classified as credence-good attributes, which means that
they are unobservable, and it is impossible or too costly for a consumer to verify the authenticity
of the claims even after consumption. Asymmetric information exists because producers know
whether they have used the appropriate methods to achieve the desired quality attributes, but
consumers only know with certainty what the producers’ quality claims are or what is stated on
the label. To address problems that arise due to asymmetric information, many products rely on
eco-label programs to certify their claims. McCluskey (2000) showed theoretically that thirdparty certification is needed in order for credence goods to command a premium in the market.
However, in the current marketplace, not all of the products with environmental claims are
certified. Possible reasons for the existence of price premiums for non-certified claims include
conspicuous environmental consumption (Delgado, Harringer, and Khanna, 2015), firm
reputation (McCluskey and Loureiro, 2005) and other qualities that are correlated with noncertified claims, as well as other omitted variables.
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We present a product-differentiation model to analyze markets in which products may
have multiple claims, some of which are certified and some are not. We empirically analyze the
California and Washington wine market, which constitutes a market in which products range
from having no claims to having multiple claims for the same product. We distinguish between
the effects of self-claiming versus certification for organic, sustainable, fish friendly, and
biodynamic practices, in addition to assessing the returns to multiple certifications. The results
show that wines with organic, sustainable, and biodynamic-produced claims can command
higher prices, including those without third-party certifications. Having multiple certifications
was found to result in diminishing returns.
To our knowledge, no previous research has been conducted on establishing the implicit
prices of multiple sustainability claims for wine. There is also no previous literature analyzing
the effects of Salmon-Safe and Fish Friendly Farming certifications on food and beverage
products. Furthermore, there are no studies that distinguish between the effects of self-claiming
organic, sustainable, and biodynamic practices versus being certified in those practices, including
the interaction effects between practices and certifications.

Sustainable and organic certifications in the U.S. wine market

Although the United States is the fourth largest producer of wine, it has been the largest
wine-consuming nation, by volume, since 2010. Total U.S. wine sales continue to increase and
were $37.6 billion in 2014. Furthermore, California and Washington are the two largest
producers of wine in the U.S., with California representing 85% of U.S. wine production
(Geisler, 2014; Wine Institute, 2016). Grape growing and wine making have environmental
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impacts that are similar to other agricultural products; they use high amounts of energy inputs,
chemicals, and packaging materials. Organic, sustainable, and/or biodynamic practices can help
reduce negative environmental impacts. Wine producers can choose to self-claim that these
practices were implemented, or go through a certification process for their vineyards and/or
winery providing third-party verification that the practices were followed.
Each of these environmentally conscious practices has its own definition and certification
processes. Organic agriculture aims to recycle resources, maintain the ecosystem, and promote
environmental conservation. Organic methods include not using synthetic fertilizers and
pesticides, pest control through integrated pest management techniques, and conserving water
and energy resources. The US Department of Agriculture (USDA) oversees organic certification
through the National Organic Program (NOP). According to the USDA, the number or certified
organic operations has increased 300% since 2002 and organic products were valued to be at
least $39 billion as of 2014 (USDA, 2016). There are two categories of organic wine according
to the NOP: 1) made with organic grapes, and 2) organic.1 The majority of certified organic
wine is of the first type, i.e., categorized as made with organic grapes.
The phrase “sustainable wine making” has a broader interpretation than the term organic.
Although there is no universally accepted definition of the term “sustainable,” within agriculture,
it generally means that production minimizes negative environmental impacts while being
socially responsible and economically feasible in the long term. Sustainable foods and beverages
do not have formal U.S. public standards and associated regulations, but there are many
1

For wine represented as being made with organic grapes, 100% of the grapes must be certified organic and sulfites

may be added up to 100 parts per million. For organic wine, all grapes and agricultural ingredients must be organic
and no sulfites may be added (McEvoy 2013).
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organizations that set private standards. These organizations have self-assessment tools and are
third-party certifiers that require vineyards and/or wineries to adhere to strict guidelines
regarding their sustainable practices. Another sustainable practice, specific to the U.S. west
coast, is protecting the native salmon and trout populations. Vineyard certification for fish
friendly wines requires reducing water runoff and using natural methods to control weeds and
pests in order to promote native biodiversity. Although fish friendly practices may not affect the
overall sensory quality of wine, environmentally conscious consumers may be willing to pay a
price premium for wines that are made from certified wineries. Depending on the size of the
winery and vineyard, fees and annual dues for third-party certification can range from a few
hundred to thousands of U.S. dollars.
Biodynamic practices (Steiner 1993) extend the principles of organic and sustainable
agriculture and were developed in the early 1920s. It is considered a holistic approach and
includes spiritual elements in its guidelines. The biodynamic approach requires caring for the
entire eco-system; therefore, the entire property must be biodynamic, not just a particular
vineyard. Demeter International oversees the certification process for biodynamic farming and
wine making worldwide. Since Demeter expanded to the United States in 1985, at least 60
wineries or vineyards have been certified.2 Switching from conventional wine making to
environmentally conscious methods can be costly and time consuming. Choosing to become
certified by at least one organization also adds to costs of production. Therefore, a price
premium is a prerequisite for maintaining profitability when implementing these methods and
receiving associated certifications. The purpose of the study is to assess how environmental and
2

The appendix contains more information on Demeter and the sustainable certification organizations used in this

study.
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sustainable claims and/or certifications affect wine prices. The effects of self-claiming these
practices versus being certified is analyzed, in addition to the returns to multiple certifications.

Previous Literature

There is a growing literature on the market for certification and quality standards,
including articles that specifically focus on eco-labels. Many use a vertical-qualitydifferentiation approach (Marette, Crespi, and Schiavina, 1999; Amacher, Koskela, and
Ollikainen, 2004; Roe and Sheldon, 2007; Fischer and Lyons, 2014; among others). Brécard
(2014) uses a double differentiation framework to study consumer confusion that can arise from
multiple eco-labels. In her model, firms can offer a product with one of two possible eco-labels.
One eco-label meets mid-level environmental standards (i.e. stricter than conventional standards)
and a second eco-label meets higher environmental standards relative to the first. She finds that
the firm selling the product with the higher-standards eco-label is negatively impacted by
consumer confusion regarding the relative benefit of the mid-standards eco-labeled product. The
issue of multiple certifications or claims is different from the issue of multi-tiered claims, which
have been analyzed by Li and van’t Veld (2015).
Empirical research on eco-labeled and other socially responsible products has covered a
fairly broad range of products and types of labels. In general, studies find that eco-labels
increase consumers’ willingness to pay (WTP) for a particular product. Although Nimon and
Beghin (1999) identify a premium for organic cotton fibers, they could not find evidence of a
premium associated with environmentally friendly dyes. Loureiro and Lotade (2005) find that
consumers are willing to pay a 4% premium for fair-trade coffee. Organic consumers are also
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generally willing to pay a price premium for a variety of products (Yiridoe, Bonti,-Ankomah,
and Martin, 2005; Pino, Peluso, and Guido, 2012; Nasir, 2014).
Some researchers have compared consumer responses across types of environmental
labels. Loureiro, McCluskey, and Mittelhammer (2001) elicit and compare consumers’
preferences across conventional, eco-labeled and organic apples. Given equal prices and quality,
organic apples are preferred to eco-labeled apples, and eco-labeled apples are preferred relative
to conventional apples. Wessells, Johnston, and Donath (1999) find that consumers do not value
all certified fish and seafood species in the same way, stating higher subjective WTP values for
certified salmon compared with values for cod. McCluskey, Durham, and Horn (2009) examine
three food products with different socially responsible production attributes: minimal-pesticide
strawberries, fair-trade bananas, and milk from pasture-fed cows. Although all three products
commanded a premium, the highest premium was for minimal-pesticide strawberries. Further,
consumers from different countries may respond differently to the same eco-label. Johnston et al.
(2001) investigate differences in consumer preferences for eco-labeled seafood across the United
States and Norway. They find that consumer preferences differ by price premium, species,
consumer group, and certifying agency.
Most studies have not considered the effect on returns of multiple certifications of a
single product. An exception is Fuerst and McAllister (2011), who estimate a sales price
premium for the dual certifications of Energy Star and of Leadership in Energy and
Environmental Design (LEED) for commercial office buildings. They find that the return to dual
certifications is less than the sum of the returns attributable to the individual certifications.
There have been numerous studies analyzing factors that affect the price of wine. A
number of studies find that vintage year, age, region, and expert rating scores are significant in
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determining wine pricing (Oczkowski, 1994; Angulo, 2000; Noev, 2005; Roma, 2012). These
studies use the hedonic pricing model, which is commonly used to analyze wine prices (Landon
and Smith, 1997; Combris, 1997, 2000; Costanigro, McCluskey, and Mittelhammer, 2007).
More generally, the hedonic price technique has been utilized to estimate the implicit prices of
attributes for a wide range of food products, resulting in a large applications literature
(Costanigro and McCluskey, 2011).
A few researchers have studied the market for organic wine (Fotopoulos, Krystallis, and
Ness, 2003; Mollá-Bauzá et al., 2005; Brugarolas et al., 2010). However, there has been limited
research in estimating consumer acceptance and associated value attributes of biodynamic wines
(Delmas, 2010; Negro, Hannan, and Fassiotto, 2014). Delmas (2010) assesses consumer
perception of biodynamic and organic wine labels through a survey. They find that consumers
who are unfamiliar with the biodynamic concept have a negative perception, but when
information is provided, the perception improves. Consumers who are familiar with organic
wine also have a better view of biodynamic. Few studies have used the hedonic model to
estimate price premiums for organic and biodynamic wines. Corsi and Strøm (2013) use a
hedonic model to analyze organic Italian wine and find that organic wines command a higher
price than conventional wines. Kwong et al. (2011) and Delmas and Grant (2014) examine the
effect of organic and biodynamic practices for Ontario and California wines, respectively, using
hedonic modelling and find a positive price effect; however, the individual effects were not
separately identified.
Most research pertaining to sustainable wine is in the context of producer adoption of
sustainable practices and consumer attitudes (Desta, 2008; Zucca, Smith, and Mitry, 2009;
Pullman, 2010; Santini, 2013). The limited research that has been conducted on the effect of
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sustainable viticulture claims on price has been in the context of organic and biodynamic wines
(Delmas and Grant, 2014; Kwong et. al., 2011) or emerging wine markets. Lourerio (2003) finds
that consumers in Colorado are less willing to pay for environmentally friendly wines due to the
already low quality perception of Colorado wines.

Theoretical Context

To illustrate the rationale for certifying multiple eco-labels, we consider a double vertical
differentiation approach in a duopoly market structure. We assume that consumers have
different preferences for a product that is homogeneous except for the possible certification of
two eco-labels that differ but are allowed to overlap to some degree in interpretation. The two
eco-label qualities are denoted as x and y, and they represent different types of eco-labels, such
as sustainable product and fish friendly farming. For simplicity, they are both binary, i.e.
x  0,1 and y  0,1 , indicating whether the product is certified according to the eco-label or

not. Although all consumers prefer products to be environmentally friendly, we assume that they
are heterogeneous in their preferences. Some consumers are willing to pay more than others. The
population of consumers is normalized to one and divided into two groups: Group 1 of size q,
where 0  q  1 and Group 2 of size 1-q. Consumers in Group 1 care less about environmental
issues. The preference parameters j and j (j=1, 2) reflect group-j consumer’s valuation of the
presence of eco-labels x and y, respectively. We assume that 1 =2 and 1 =2, where

0    1.
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We allow for there to be some percentage overlap between the two eco-labels, and to account
for this overlap, dj >0 is subtracted when a firm sells a product that is certified with both ecolabels. We allow for the impact of the overlap dj to vary across consumer groups. However, we
assume that the relationship between surplus net of any overlap across the two groups is

1  1  d1  2  2  d2 , implying that the impact of the overlap deduction is not dominant and
does not overwhelm the relative positive effects of eco-labels. The utility of a consumer from
Group j who buys a unit of a good from firm i is defined as

U j  j ,  j , xi , yi   V  pi   j xi   j yi  d j xi yi ,

(1)

where V represents the reservation utility associated with the product, and pi represents the
product price. The utility is zero if the consumer does not buy.
We assume that the industry consists of two firms with no entry. The firms compete with
prices and product eco-label characteristics. For simplicity, we assume that for exogenous
reasons Firm A is unable to add eco-labels, so that xA  yA  0 . Firm B can choose to certify
neither, one, or both eco-labels. The costs of certification are c x and c y for x=1 and y=1,
respectively. Without loss of generality, we normalize the marginal production costs to zero.
The possibility of arbitrage prevents offering different prices across consumer groups.
In this simplified setting, there are four possible cases to consider: 1)

 xA  y A  0, xB  0, yB  0 , 2)  xA  y A  0, xB  1, yB  0 , 3)  xA  y A  0, xB  0, yB  1 , and 4)
 xA  y A  0, xB  1, yB  1 . In the first case, there are no eco-labels, and it is the trivial Bertrand
game, which results in price equal to marginal production cost. In the second case, Firm B’s
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product is certified with the x eco-label, and in the third case, Firm B’s is certified with the y ecolabel. In the fourth case, Firm B offers its product with both eco-label certifications.
Table 2.1 presents the equilibrium prices and profits for each case depending on whether
Firm B attempts to sell to both consumer groups or only to group 2. Firm A will always sell to
Group 1. It will only sell to Group 2 in Case 1 in which Firm B does not offer either eco-label.
Firm B’s price will determine whether it sells to consumers from both groups or only to group 2,
which values the eco-label more. In order for Firm B to sell to both groups, a consumer from
group 1 must obtain at least as much surplus from buying from Firm A as from Firm B. That is,
the premium for the eco-labeled must be less than or equal to the utility that Group 1 consumers
obtain from the eco-label.
If both firms sell to Group 1, using a Bertrand competition argument, Firm A will charge
p A  0 with Firm A selling to half of Group 1 (with an arbitrary splitting rule). Firm B’s price

will be the Group 1’s net surplus, i.e. the sum of the surplus less the overlap if it certifies both
eco-labels, from the eco-label(s). Firm B will sell to half of Group 1 and all of Group 2. In this
case, Group 2 consumers obtain a surplus. When Firm B sells to only Group 2, it can command
a greater premium relative to Firm A’s price, the sum of Group’s 2 net surplus from the ecolabel(s). In this case, the firms do not compete, so Firm A sell to all consumers in Group 1 at

pA  V , and Firm B sells to all consumers in Group 2 at a price of V plus Group’s 2 net surplus
from the eco-label(s).
Firm B will select the case with the highest profits when comparing whether to certify
neither, one or both eco-labels and whether to sell to both groups or only to Group-2 consumers,
who place a higher value on the eco-labels. The relative profits depend on many factors,
including the reservation utility, the relative size of each group, the costs of certification, how
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much each group values each eco-label, and the deduction based on the overlap of the two ecolabels. In the empirical section, we quantify the premium for individual eco-labels and marginal
discount associated with interactions of multiple certifications.

Data

The data set is comprised of 45,352 observations of California and Washington red wines
published in Wine Spectator magazine (online edition) from 1989 to 2014. There are 2,958
California wineries and 463 Washington wineries, representing approximately two-thirds of
wineries in California and half of the wineries in Washington. Vintage years, which represent
when the wine was bottled, range from 1984 to 2013. Note that the vintage year differs from the
issue year, which indicates when the wine was reviewed by Wine Spectator. White, sparkling,
rosé, and dessert wines are excluded from the dataset because the product attributes for those
products are valued differently and command different implicit marginal prices.3 Wines not sold
in the standard 750 mL size are also excluded.
Wine-making practices for each wine are categorized depending on information found on
the winery or vineyard website and/or lists found on each certification organization’s website.
Wineries are considered to self-claim (i.e. have non-certified status) as sustainable, organic, or
biodynamic if these practices were advertised as taking place in the vineyards used in making the
3

As products become increasingly differentiated, the effects of product characteristics no longer have the same

marginal implicit prices. Estimating very different products together in a hedonic price regression constrains the
marginal implicit prices to be the same across products (see Costanigro and McCluskey, 2011). For example, years
of aging prior to commercialization benefits red wines but not white wines.
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wine and/or at the winery but the wine was not certified by any third-party or government
agency. Wines are classified as certified sustainable if the winery or vineyard was found to have
certification from at least one of the recognized organizations that provide third-party
certification (see the appendix for the certifying organizations that are included). Certified
organic wines must have been certified by the USDA either directly or through a state-level
organic certification organization. Wines are classified as certified biodynamic if the Demeter
Association provided the certification. Salmon-Safe and Fish-Friendly vineyards are categorized
as a separate category from certified sustainable to isolate the effect of this specialized
certification. Lastly, wines are identified as having “no sulfites added” if they were organic
(NOP definition) or advertised as being produced without additional sulfites.
The frequency of each claim or certification is presented by vintage year in Figure 2.1.
Since the number and type of claims and certifications change significantly over time, we
partition the data set into three equal time periods based on vintage year: 1) 1984 to 1993, 2)
1994 to 2003, and 3) 2004 to 2013. The count and percentage frequency of certifications and
claims segmented by vintage-year period are presented in Table 2.2. All categories grow
overtime except Demeter certified. The most frequent category is non-certified sustainable for
all periods ranging from 14.24% to 18.66%. Demeter is the only certified label that was
available for the vintage years 1984 to 1993, representing 2.95% of the wines. Starting in
vintage years 1994 to 2003, Salmon-Safe or Fish Friendly Farming certified is the most common
certification. For the vintage years 2004 to 2013, all certifications are available and 13.27% of
wines have at least one sustainable certification. Furthermore, almost 5% of wines are certified
organic and 3% are non-certified organic.
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Summary statistics are presented in Table 2.3. Descriptions of variable names are
presented in Table 2.4. There are four continuous variables: price, quality score, cases produced,
and the number of years of aging. The price of each wine is adjusted to 2014 values using an
average annual seasonally adjusted consumer price index (CPI) for alcohol. Wine prices have a
skewed distribution, meaning that the mean price is greater than the median price for each time
period. Rating represents the quality score given by Wine Spectator’s expert blind tasting panel.
Scores are based on a 50-point scale ranging from 50 to 100, where 50 to 74 is “not
recommended,” 75 to 84 is mediocre to good, 85 to 94 is very good to outstanding, and 95 to 100
is a classic. The mean rating for the wines in our data time periods are 84.53, 86.19, and 88.01
and were near to their respective median values. The variable age is calculated by subtracting
the magazine issue date from the vintage year. The mean ages are 3.74, 3.01, and 2.92 and the
median is 3 years for all time periods. There are generally positive but diminishing returns to
aging red wines. The number of cases produced is included to serve as a proxy for rare or “hard
to get” wines with an expected inverse relationship. The distribution of cases is highly skewed
for all time periods.
Indicator variables are used to denote a number of wine characteristics, including wine
region, as defined by Wine Spectator, the most common varietals, vintage year, other wine label
information, wine making practices, and certification interactions. Only one indicator variable is
used to denote wines that are certified Salmon-Safe or Fish Friendly Farming due to their similar
mission statements and certification requirements. The regions of production for California
wines include Napa Valley, Bay Area, Sonoma, South Coast, Carneros, Sierra-Foothills and
Mendocino, while Washington wines are not separated by regions. These geographical partitions
are the ones adopted by the Wine Spectator to categorize the wines, often pooling several
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American Viticultural Areas (AVAs) in the same region. Varieties include Zinfandel, Pinot,
Cabernet, Merlot and Syrah grapes, as well as wines made from blending of different varieties
(non-varietal). The vintage year is available for each wine along with other label information
such as “reserve” and “estate produced.” Other California regions, non-varietal (blends), and
vintage years 1984, 1994, and 2004 are included in the intercept term and are not denoted by
indicator variables in the model.

Empirical methodology

The hedonic price model (Rosen, 1974) is used to estimate the effect of wine attributes on
the market price. In the hedonic model, consumer utility is obtained through individual
characteristics, rather than the product as a whole. Other assumptions include consumers having
full information of product options and no search costs. When product differentiation exists, as
it does for wine, the marginal price benefit of a particular attribute can be determined. The
equilibrium market price, P, of a product is a function of its attributes, z: P = P(z1….zn).
Consumer utility, with vector z and composite good x, is maximized subject to a budget
constraint and the resulting first-order condition implies p

zk

 p zk 

U zk

U x . Thus, the

marginal willingness to pay for wine attribute zn is the partial derivative of the price function
with respect to zn for continuous variables and P / zn for indicator variables. Since producers
are aware of their cost function, implicit price estimation through the hedonic model can help
determine an optimal marketing strategy and attribute combination for a product.
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The hedonic price model theory does not specify functional form. Instead, an appropriate
functional form is informed by the data. Although there are many potential forms, the most
commonly used forms in hedonic models have been linear, log-linear, power transformations,
and optimal Box-Cox transformations applied to the dependent variable of the model (Costanigro
and McCluskey 2011). Box-Cox transformations were estimated for each vintage-year period.
The estimated Box-Cox parameters are significantly different from both zero and one for all
vintage-year partitions of the data. Therefore, the linear and log-linear functional forms are both
rejected. Auxiliary evidence against the linear model is the skewness in the distribution of
prices. Power transformations of price were implemented for each vintage-year partition of the
data based on the estimated Box-Cox parameter λ that corresponds to its vintage-year partition of
the data; where λ=-0.23 for vintage years 1984 to 1993, λ=-0.21 for vintage years 1994 to 2003,
and λ=-0.19 for vintage years 2004 to 2013.
Given a priori expectations of having a nonlinear effect, Age and Rating are modeled to
have a quadratic relationship with price. They were mean-standardized to mitigate
multicollinearity issues arising from the quadratic term. Based on overall considerations of
goodness of fit, precision of parameter estimates, and the interpretability of model results, the
form of the model analyzed for this study is as follows:
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( Price)    0  1 (LIVE i )   2 (CCSWi )  3 (SIPi )   4 (LR i )   5 ( NGi )
3

  5i (Interactions i )   9 (OG i )  10 (OG i )  11 (NCOG i )  12 (D i )
i 1

3

8

i 1

i 1

 13 (NCBi )  14 (Nosulf i )  15 (ff_ssi )   15i (Labeli )   18i (Region i )

(2)

+  27 ln(Cases)   28 (Rating)   29 (Rating)   30 (Age)   31 (Age) 2
2

5

9

i 1

i 1

  31i (Varietyi )   35i (Vintagei )   i .

Only certifications that were available during the time period are included in the regressions. In
order to preserve degrees of freedom, certain certification interactions were excluded from the
model based on low frequency. The model is estimated using least squares with each time
period being estimated separately. The null hypothesis of constant variance was rejected by the
Breush-Pagan/Cook-Weisberg heteroskedasticity test, indicating evidence of heteroskedastic
errors. To account for the heteroskedastic error terms in hypothesis testing, the covariance
matrix was estimated using White’s consistent heteroskedasticity-robust estimator. The marginal
𝜕𝑝

1

1

effects are calculated as 𝜕𝑥 = (𝜆) ∗ 𝛽𝑖 ∗ (𝛽0 + 𝛽 ′ 𝑋̅)(𝜆−1) .
𝑖

Empirical Results

Selected estimation results for the hedonic price functions across vintage-year periods are
presented in Tables 2.5a and 2.5b. Vintage years and wine varietals are not reported for space
considerations. We first discuss the results for the certifications and claims. For the vintage
years 1984 to 1993, the only certification available to estimate was Demeter, which is
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statistically significant with a marginal implicit price of $1.64. The non-certified sustainable
claim also commands a price premium and is statistically significant, while all other noncertified practices and no-sulfite-added wine are insignificant. For the vintage year period 1994
to 2003, the certifications LIVE, SIP, Salmon-Safe/Fish Friendly Farming, and certified organic
were introduced. These certifications are statistically significant and command positive price
premiums.
All of the sustainable certifications are present for vintage-year period 2004 to 2013. The
LIVE and Napa Green certifications are statistically significant and positive; whereas CCSW and
Lodi Rules are statistically insignificant. It may be the case that consumers are less familiar with
CCSW and Lodi Rules because these certifications are less prominent in the marketplace.
Interestingly, SIP is statistically significant for vintage-year period 1994 to 2003, when it was the
only statewide sustainable certification available, but not for the data that include vintage years
2004 to 2013 when CCSW was introduced in 2010. This suggests that the addition of the CCSW
claim in the market place negatively affected the impact of the SIP claim.
All of the marginal effects of interactions between certifications are negative and not
statistically significant except for Napa Green and certified organic. While some producers may
believe that ‘more is better,’ having more labels might dilute the signals contained in labels and
confuse the consumer. There is an argument to be made that a saturation of sustainable claims
results in the loss of effectiveness of some existing claims in the marketplace. This finding
suggests that investing in multiple certifications may not necessarily compensate the extra effort
and costs required in doing so. While some of the sustainable certifications command a
statistically significant price premium, non-certified sustainable wines still receive positive
premiums across all periods.
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Salmon-Safe and Fish Friendly Farming certifications are estimated to have a significant
premium of $4.32 for vintage-year period 1994 to 2003 and $2.89 for the vintage-year period
2004 to 2013. This suggests that there is a market for wines produced with specific
environmental goals, which may be less costly to achieve than a full sustainability certification.
Certified and non-certified organic claims command statistically significant and positive
price premiums for the vintage-year periods 1994 to 2003 and 2004 to 2013. The marginal
implicit prices for certified and non-certified organic claims are not statistically significantly
different from each other. This calls into question whether it is worth the cost of certifying the
organic attribute for wine. Although the marginal effect of certified organic is $1.91 in vintageyear period 1994 to 2003 and $1.27 in vintage-year period 2004 to 2013, consumers may
discount the value of the USDA organic certification due to pre-conceived quality ideas or lack
of understanding of the label designation, mitigating the premium relative to when a winery only
advertises organic practice.4
The impact of certified and self-claimed biodynamic practices are significantly different
across the data from vintage years 1994 to 2003 and vintage years 2004 to 2013, with the noncertified biodynamic characteristic estimated to command a higher premium. For biodynamic
wine, consumers may be less familiar with the specific Demeter certification compared to the
general term “biodynamic” (Delmas, 2010; Delmas and Grant, 2014). The term biodynamic has
been associated with some ultra-premium wines, and consumers may associate the term
4

It should be noted that the organic certified variable is capturing the effect of organic production in California.

The dataset contains 54 wines that are certified organic in Washington, but 49 of them come from one winery.
Therefore, we argue that the large negative estimate of the Washington and organic interaction term does not
accurately represent the price effect of organic wine production for Washington wineries overall.
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biodynamic with quality. It is interesting to note that while the implicit price of non-certified
sustainable and non-certified organic are on average approximately $2, the premium for noncertified biodynamic practice has grown from $4.50 to $7.49. This could be due to the stricter
behavioral guidelines of biodynamic practices and the overarching philosophy of the
methodology. It has also been argued that the additional care and effort required for a
winemaker to produce biodynamic wine results in closer attention being paid to the entire
winemaking process and thereby results in a higher quality wine (Negro, Hannan, and Fassiotto,
2015). These results suggest that switching from conventional to one of the environmentally
conscious practices is beneficial for wine producers even without seeking certification. We use
F-tests to assess whether the coefficients are different across these characteristics, and the results
are presented in Table 2.6.
No sulfites added wine has statistically significant negative marginal implicit prices for
vintage years 1994 to 2003 and vintage years 2004 to 2013 of -$8.95 and -$7.42, respectively.
The absence of added sulfites could detract from perceived value because the amount of sulfites
contributes wine quality. Sulfites are found naturally in wine, but additional sulfur dioxide must
be added for anti-microbial and stabilization effects to be achieved. This is necessary for aging
wine, which is an important step in producing quality red wine. Flavor and aroma compounds
continue to develop as wine ages, increasing the complexity and depth of the sensory
characteristics (Belitz, 2009). Thus wines made with less sulfite may be perceived as an inferior
good. This type of wine, however, may still appeal to consumers who are allergic to sulfites or
perceive sulfites as unhealthy and/or unnatural (Costanigro, Appleby, and Menke, 2014).
The other wine attribute variables have expected effects on prices. All other variables,
except for a few vintages, have a statistically significant effect on prices. Wines that include the
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terms “Reserve,” “Estate Produced,” or from a single named vineyard on the label receive
statistically significant positive premiums. A greater number of cases has a negative price effect,
as expected, with the rationale that “rareness” commands a higher price for wine. A Napa Valley
origin commands the highest premium across regions, and the marginal effect is growing across
the vintage year periods. This is consistent with Napa being the most prestigious California
wine-making region. Washington wines have a decreasing premium relative to other California
regions over time, becoming negative in the vintage-year period 2004 to 2013. Price also
increases with age at a decreasing rate. In other words, years of aging has a positive effect, while
age squared has a negative effect. In contrast, price increases with score at an increasing rate,
suggesting that there is an additional premium for the highest-rated wines.

Conclusions

This study considers the market value of environmental and sustainability claims,
including the value of certification versus self-claims and the marginal impact of multiple claims.
We propose a theoretical model that identifies parameters to consider. The choice depends on
how much consumers are willing to pay for each eco-label, the additional costs of each claim, the
amount of overlap between certifications, the size of the population who care more strongly
about each eco-labels, and the reservation utility for the product. We then empirically consider
the case of U.S. wines from the states of California and Washington.
We estimate hedonic price functions to quantify the implicit prices consumers are willing
to pay for organic, sustainable, fish friendly and biodynamic-produced wines, including both
certified and uncertified wines. Having multiple certifications is found to command diminishing
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returns. For the most part, the different certifications have statistically different premiums. In
some instances, the certified characteristic commands a lesser premium compared to the
corresponding self-claimed characteristic.
This study contributes to the understanding of how environmentally conscious
agricultural practices affect the prices received by vintners. The magnitude of the effects should
be considered in decisions of whether 1) to adopt environmental and/or sustainable wine-making
practices and 2) to certify those practices. The results provide new insight to wine makers about
market potential for their products. We confirm that many claims about environmental and
sustainable wine production can command higher prices. However, adopting more than one
certification can dampen the incremental premiums received by producers. These results suggest
that wine producers need to be cognizant of how recognizable a certification is to consumers
when deciding to invest in the cost of the certification. The ultimate decision to certify for a
sustainable producer will depend on regional competition and cost factors.
Further research could include the analysis of white wines where, for example, the effect
of no sulfites added has less detrimental effects compared to red wine. White wines may appeal
to a slightly different consumer segment, which may impact how certifications are valued.
Estimating this model for other wines from other U.S. states and other countries that have
sustainable certification organizations could help in gaining a better understanding of regional
and country differences in the effects of eco-labels, certifications, and other characteristics of
wine. Another area for future research is to understand how self-claiming characteristics
interacts with firm and collective reputations.
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Table 2.1. Analytical Results by Case
No eco-labels

Firm B offers eco-label y

Firm B offers both eco-labels

xB  0, yB  0

Firm B offers eco-label x
xB  1, yB  0

xB  0, yB  1

xB  1, yB  1

Firm A & B sell to both
groups of consumers

pA  0  A  0

--

--

--

Firm A sells to Group 1;
Firm B sells to both
groups

--

p A  0,  A  0, pB  1
 B  1  .5q 1  cx 

p A  0,  A  0 pB  1

 B  1  .5q   1  c y 

p A  0,  A  0,
pB  1  1  d1
 B  1  .5q  1  1  d1  cx  c y 

Firm A sells to Group 1;
Firm B sells to Group 2

--

pA  V ,  A  qV

pA  V ,  A  qV

pA  V ,  A  qV

pB  V   2

pB  V   2

pB   2   2  d 2

pB  0  B  0
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 B  1  q V   2  cx 

 B  1  q  V   2  c y 

 B  1  q  V   2   2  d 2  cx  c y 

Table 2.2. Count and percentage frequency of certifications and claims segmented by vintage
year

Variable
Certified sustainable**

1984-1993
Freq.
%*
-

1994-2003
2004-2013
Freq.
%*
Freq.
%*
284 1.60
2,942 13.27

LIVE

-

-

171

CCSW

-

-

-

SIP

-

-

113

0.64

583

1.62

Napa Green

-

-

-

-

1,681

7.58

Lodi Rules

-

-

-

-

109

0.24

-

-

1,464

8.23

2,299

10.37

767

14.24

2,942

16.54

4,138

18.66

-

-

377

2.12

1,034

4.66

Non-certified organic

80

1.49

441

2.48

646

2.91

Demeter Certified

159

2.95

431

2.42

390

1.76

Non-Certified Biodynamic

54

1.00

225

1.26

292

1.32

No sulfite added wine

5

0.09

11

0.06

25

0.11

CCSW and Napa Green

-

-

-

-

49

0.22

CCSW and SIP

-

-

-

-

38

0.17

Napa Green and certified organic

-

-

-

-

218

0.98

Certified sustainable and certified organic

-

-

4

0.02

261

1.18

Certified sustainable and Demeter certified

-

-

2

0.01

59

0.27

Salmon-Safe/Fish Friendly Farming
Non-certified sustainable
Certified organic

0.96

312

-

359

1.41
1.62

Multiple certifications

*

1984-1993: out of 5,387 wines; 1994-2003: out of 17,790 wines; 2004-2013: out of 22,175 wines
The total number of wines with sustainable certifications is less than the sum of the wines in each certification
category because some wines have multiple certifications.
**
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Table 2.3. Descriptive statistics of continuous explanatory variables segmented by vintage year
Vintage Year

1984-1993

1994-2003

2004-2013

Price

Cases

Rating

Age

Mean

28.02

4,770.56

84.53

3.74

Min

6.48

16

58

1

25th percentile

18.89

520

82

3

Median

24.29

1,200

85

3

75th percentile

32.53

3,427

88

4

Max

254.76

900,000

97

22

Mean

44.88

6,424.60

86.19

3.01

Min

7.02

20

55

1

25th percentile

25.90

400

84

2

Median

36.61

994

87

3

75th percentile

54.61

3018

88

3

Max

683.345 950,000

99

20

Mean

53.75

4,586.67

88.01

2.92

Min

6.67

10

68

1

25th percentile

30.24

246

86

2

Median

44

500

88

3

75th percentile

61.14

1532

91

3

Max

863.73

646,611

100

10
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Table 2.4. Descriptions of the abbreviations used for the explanatory variables
Variables
Rating
Rating2
Age
Age2
Lncase
Napa
Bay/Central
Sonoma
SouthCoast
Carneros
Sierra
Mendocino
Washington
Zinfandel
PinotNoir
CabSauvignon
Merlot
Syrah
Reserve
Vineyard
Estate
y84-y12
CS
NCS
OG
WASH_OG
NCOG
D
NCB
NoSulf
FF_SS
LIVE
CCSW
SIP
NG
LR
CCSW_NG
CCSW_SIP
Wash_OG
NG_OG

Description
Rating score from Wine Spectator centered by subtracting its mean
Square of rating
Years of aging centered by subtracting its mean
Square of age
Log of cases produced

Region of grape production

Varietal
‘Reserve’ reported on bottle label
Specific name of vineyard on label
‘Estate’ reported on bottle label
Vintage year
Certified sustainable
Non-certified sustainable
Certified organic
Certified organic wines produced in Washington
Non-certified organic
Demeter certified biodynamic
Non-certified biodynamic
No sulfites added wine (organic certified or self-claim)
Salmon Safe or Fish Friendly Farming certified
Low Input Viticulture and Enology certified
Certified California Sustainable Winegrowing certified
Sustainability In Practice certified
Napa Green certified
Lodi Rules certified
CCSW and Napa Green certified
CCSW and SIP certified
Certified organic in Washington
Napa Green and organic certified
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Table 2.5a. Estimation results of the hedonic price function for wine segmented by vintage year
Variable
LIVE

1984-1993
Coefficient Marginal
(Std. Err.)
Effect
-

1994-2003
Coefficient Marginal
(Std. Err.)
Effect
***
-0.0099
3.56
(0.0028)

2004-2013
Coefficient
Marginal
(Std. Err.)
Effect
***
-0.0082
3.28
(0.0020)

CCSW

-

-

-

-

-0.0030
(0.0019)

1.18

SIP

-

-

-0.0065**
(0.0026)

2.30

-0.0011
(0.0013)

0.46

LR

-

-

-

-

0.0008
(0.0040)

-0.32

NG

-

-

-

-

-0.0110***
(0.0012)

4.40

NCS

-0.0076***
(0.0014)

1.81

-0.0057***
(0.0007)

2.04

-0.0059***
(0.0006)

2.34

OG

-

-

-0.0054***
(0.0019)

1.91

-0.0032**
(0.0015)

1.27

WASH_OG

-

-

0.0435***
(0.0052)

-15.57

0.0501***
(0.0038)

-19.96

-0.0024
(0.0041)

0.56

-0.0046***
(0.0016)

1.63

-0.0063***
(0.0013)

2.51

-0.0069***
(0.0025)

1.64

-0.0041***
(0.0016)

1.47

-0.0001
(0.0018)

0.04

NCB

-0.0073
(0.0046)

1.73

-0.0126***
(0.0022)

4.50

-0.0188***
(0.0021)

7.49

NoSulf

0.0095
(0.0139)

-2.26

0.0250***
(0.0074)

-8.95

0.0186***
(0.0060)

-7.42

FF_SS

-

-

-0.0121***
(0.0010)

4.32

-0.0073***
(0.0010)

2.89

CCSW_SIP

-

-

-

-

0.0022
(0.0050)

-0.87

CCSW_NG

-

-

-

-

0.0055
(0.0042)

-2.19

NCOG
D

0.0058**
(0.0029)
*Significant at the 10% level, **Significant at the 5% level, ***Significant at the 1% level
NG_OG

-

-

-
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-

-2.30

Table 2.5b. Estimation results of the hedonic price function for wine segmented by vintage year

Variable
Reserve

1984-1993
Coefficient Marginal
(Std. Err.)
Effect
-0.0143***
3.39
(0.0015)

1994-2003
Coefficient
Marginal
(Std. Err.)
Effect
-0.0131***
4.68
(0.0009)

2004-2013
Coefficient
Marginal
(Std. Err.)
Effect
-0.0106***
4.08
(0.0011)

Vineyard

-0.0114***
(0.0013)

2.72

-0.0076***
(0.0006)

2.70

-0.0048***
(0.0005)

1.87

Estate

-0.0084***
(0.0028)

2.01

-0.0085***
(0.0015)

3.05

-0.0051***
(0.0015)

2.03

Washington

-0.0137***
(0.0026)

3.26

-0.0038***
(0.0014)

1.37

0.0032**
(0.0015)

-1.51

Sonoma

-0.0296***
(0.0022)

7.04

-0.0333***
(0.0012)

11.90

-0.0271***
(0.0014)

10.16

Napa

-0.0447***
(0.0023)

10.63

-0.0543***
(0.0013)

19.41

-0.0605***
(0.0015)

23.12

Bay/Central

-0.0267***
(0.0029)

6.36

-0.0275***
(0.0016)

9.84

-0.0217***
(0.0017)

8.11

SouthCoast

-0.0283***
(0.0025)

6.74

-0.0228***
(0.0013)

8.14

-0.0193***
(0.0014)

7.12

-0.0057*
(0.0029)

1.35

-0.0132***
(0.0020)

4.73

-0.0023
(0.0020)

0.66

Carneros

-0.0352***
(0.0031)

8.36

-0.0376***
(0.0015)

13.44

-0.0259***
(0.0019)

9.72

Mendocino

-0.0162***
(0.0029)

3.86

-0.0139***
(0.0016)

4.96

-0.0093***
(0.0017)

3.38

Lncases

0.0095***
(0.0004)

-2.27

0.0126***
(0.0002)

-4.52

0.0138***
(0.0002)

-5.26

Rating

-0.0051***
(0.0002)

1.22

-0.0048***
(0.0001)

1.70

-0.0048***
(0.0001)

1.86

Rating2

-0.0002***
(0.0000)

0.04

-0.0002***
(0.0000)

0.08

-0.0003***
(0.0000)

0.11

Age

-0.0065***
(0.0005)

1.55

-0.0104***
(0.0004)

3.71

-0.0080***
(0.0004)

3.06

0.0003***
-0.07
0.0008***
-0.29
0.0018***
(0.0000)
(0.0000)
(0.0002)
*
**
***
Significant at the 10% level, Significant at the 5% level, Significant at the 1% level

-0.70

Sierra

Age2
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Table 2.6. F-test results on equality of coefficients segmented by vintage year

Coefficients
OG and NCOG
NCB and D

1984-1993 1994-2003 2004-2013
F-stat
F-stat
F-stat
0.11
2.63
0.01

9.84***

47.92***

-

0.20

1.20

NCS and NCOG

1.44

0.38

0.08

NCS and NCB

0.01

9.03***

34.40***

NCOG and NCB

0.53

7.86***

22.99***

OG and D

*Significant at the 10% level, **Significant at the 5% level, ***Significant at the 1% level
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Chapter 2 Appendix Sustainable Organizations

The main sustainable certification organization in Washington is Low Input Viticulture
and Enology (LIVE). In California, the Certified California Sustainable Winegrowing (CCSW)
and Sustainability in Practice (SIP) certifications are available statewide. There are also regional
certifications in Napa Valley and Lodi. The Salmon-Safe organization currently certifies farms
and vineyards in Oregon, Washington, California, and British Columbia and Fish-Friendly
Farming is only available in California.

LIVE
LIVE is a membership-governed, non-profit established in 1999 that certifies wineries
and vineyards in Washington, Idaho, Oregon, and British Columbia. Currently, 320 vineyards
and 41 wineries are LIVE certified. Standards are being continuously developed by committees
of scientists, researchers, and environmental groups. The standards are also annually accredited
by the International Organisation for Biological and Integrated Control (IOBC). LIVE standards
encompass the pillars of sustainability: environment preservation, social issues, and involvement
in the local community. There is a $100 one-time fee, annual dues ranging from $300-3000
depending on the size and type of certification, and when necessary an inspection fee of $400650. Logos can only be used for marketing if the wine is made with at least 97% certified
grapes.
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CCSW
The CCSW program is overseen by the California Sustainable Winegrowing Alliance
(CSWA). The CSWA is a non-profit created by the Wine Institute and the California
Association of Winegrape Growers in 2002 to promote their Sustainable Winegrowing Program.
The program provides a sustainable codebook to the wine industry that helps assess and improve
sustainability practices in addition to educational events. The CCSW is a third-party certification
developed in 2010 to help create transparency, credibility, and increase participation in the
program. There are 58 required prerequisites for vineyards and 37 for wineries to be considered
for certification. Wine can only use the ‘certified sustainable’ logo if it was made in a certified
winery and contains at least 85% certified grapes. Annual third-party audits are required to
maintain certification. Demonstrated improvement as measured by sustainability assessment
scores must occur in order to keep the certification. Metrics include water, energy, and nitrogen
use in addition to greenhouse gas emissions. Depending on vineyard/winery size, annual
administration fees range from $200-2000 and annual auditor fees of $500-5000.

SIP
The SIP certification was established by the Vineyard Team organization, a non-profit
grower group. They developed a Positive Points System as a sustainable self-assessment guide
for vineyards, which has won awards and serves as the foundation for SIP standards. This
system takes an integrated approach and has been used in over 1,000 evaluations. Sections of the
standards are reviewed annually in addition to an external peer review every five years. Wines
can have the SIP logo visible if at least 85% SIP certified fruit was used in production. While
both SIP and CCSW have similar sustainability goals, SIP has stricter requirements to be eligible
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for certifications. For vineyards there is a one-time fee of $500 ($1000 for non-members), an
hourly inspector fee of $100-125, and per acre fee of $5-20 depending vineyard size (minimum
of $500). Fees for wineries are similar expect there is a per gallon fee of $0.01-.05 depending on
winery capacity. SIP also has the option to certify individual wines. There is no application fee,
an audit fee of $100-175 per hour, and a per-case fee of $0.07-0.16 depending on cases
produced.

Lodi Rules
The Lodi Rules certification is run by Lodi Rules for Sustainable Winegrowing, which
partners with the Lodi Winegrape Commission and Protected Harvest. It consists of following
101 sustainable standards that are divided into six management categories: business, human
resource, ecosystem, soil, water, and pest. All standards must be economically feasible to
maintain. The Lodi Rules also has their own Pesticide Environmental Assessment System to
measure the effect of pesticides on workers and the ecosystem. Growers are rated on
implementing the standards by a point system. They must have at least 50% of points per
chapter and 70% of points overall in addition to passing the pesticide assessment. Growers must
pay a base fee plus a per acre fee of $1785 (1105 if renewing) and $1-3 depending on location.

Napa Green
Napa Green is an independent, third-party certification program for vineyards (Napa
Green Land) and wineries (Napa Green Winery) located in the Napa Valley. Around 40% of
Napa’s vineyards (21,000 acres) are certified Napa Green Land. Napa Green Land certification
aims at reducing soil loss, maintaining local creeks and rivers, and ensuring environmental
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regulation compliance. The Napa Green Winery certification focuses on the efficiency and
carbon footprint of the wine production. There are 50 certified wineries representing 7 million
cases of wine per year. Vineyards and wineries are recertified every 3-5 years.

Napa Green

requires audits from outside partners. Fees may vary depending on which organization is used.

Salmon-Safe and Fish-Friendly Farming
Salmon-Safe was founded by the Pacific Rivers Council as a non-profit group with the
goal of helping farms protect and restore the salmon population on the West Coast. Salmon-Safe
partners with other west coast organizations to certify farms and vineyards. LIVE certified
vineyards in Washington allows for Salmon-Safe designation. Over 350 vineyards in
Washington, Oregon, and British Columbia are certified. Vineyards must reach standards by
controlling water run-off and pollution. Fish-Friendly Farming is a certification program run by
the California Land Stewardship Institute. It aims to protect the local Coho salmon and steelhead
trout. To receive the certification applicants must enroll in four educational workshops,
complete a Farm Conservation Plan, receive a third party review, and implement the approved
plan. Re-certification occurs every 5-7 years and technical assistance is provided to help
complete the plan.

Demeter
A few years after Rudolph Stein held eight lectures in 1924 in Germany detailing his
philosophy of agriculture, biodynamic produce began to be marketed. In the 1930s, Biodynamic
Associations started to form throughout Europe and abroad and official Demeter International
standards were established in 1992. In 1985, the Demeter Association became the U.S.’s
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representative organization of Demeter International. Demeter is the only organization that can
certify biodynamic agriculture and products. The baseline for certification is meeting the NOP
requirements in addition to adhering to the Demeter Farm Standard guidelines for at least three
years if switching from conventional farming techniques or one year if switching from organic.
Wineries and vineyards follow the same rules as farms in order to be certified. The standards
express the underlying principle of Biodynamic: that the farm is a living organism. This
translates to maintaining soil health, protecting crops and animals, linking harvesting to moon
cycles, and setting aside at least 10% of the land for a biodiversity preserve as a few examples.
.
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CHAPTER THREE

DOES INFORMATION ABOUT ORGANIC STATUS AFFECT THE WILLINGNESS
TO PAY FOR BEER?

Abstract: The organic beer market, while still in its infancy, is growing; however, producing
organic beer can be more expensive. The purpose of this study is to understand how information
about organic status affects consumer’s willingness to pay and sensory liking for
beer. Consumer panels were conducted with three commercially available certified organic
beers and three information treatments. A double-bounded dichotomous contingent valuation
model was used to estimate consumer willingness to pay (WTP). Overall, results indicate
informing consumers that the beer was organic or certified organic did not significantly affect
sensory liking scores and had a negative marginal effect on WTP. A sub-set of panelists who
regularly purchase craft beer and/or have an openness to new foods were found to have a higher
WTP for the beer. This suggests that organic beer could appeal to a niche market of consumers.
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DOES INFORMATION ABOUT ORGANIC STATUS AFFECT THE WILLINGNESS
TO PAY FOR BEER?

Introduction

Beer is the preferred alcoholic beverage of the 64% of Americans over the age of 21 who
regularly drink (NBWA 2016). The number of breweries has dramatically increased over the
last 10 years reaching 5,301 breweries as of 2016, with microbreweries accounting for the largest
portion of the market growth (Brewers Association 2016). Beer sales continue to grow with
sales of $111 billion in 2015 (Beer Institute 2016). Another market sector that has shown a large
amount of growth recently is organic food and beverages. Organic food sales reached a new
record of $43.3 billion, representing an 11% increase from the previous year (Organic Trade
Association 2016). Beer producers have noticed the organic trend and are starting to produce
more beer that is organic. While organic beer production is rising, it still represents a small
percentage of the overall beer market.
Barley, water, yeast, and hops constitute the ingredients in traditional beer. Organic beer
is made with organic barley and possibly other organic ingredients depending on the style of
beer. To be USDA organic certified, organic hops must also be used; however, organic hops are
expensive to produce in the U.S. and can be difficult to source. Growing organic hops can be
challenging because of its high susceptibility to diseases and pests in addition to having large
nitrogen requirements. The variety of organic hops and malts are also limited, reducing the
number of flavors and styles that can be produced. Currently, there are only a handful of
breweries dedicated to producing 100% certified organic beers possibly due to the organic
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ingredient constraints. Some breweries still choose to produce organic beer without pursuing
certification or only offer a limited selection of organic beers in their product lines.
Whether consumers are willing to pay a price premium for organic beer is an open
research question. The objectives of this study are to understand how the provision of
information regarding the organic status of beer affects consumers’ willingness to pay (WTP)
and sensory liking. For the purpose of this study, consumer panels were conducted in the U.S.
Pacific Northwest communities of Portland, Oregon and Pullman, Washington. A dichotomous
double-bounded model was used to estimate consumer’s WTP. The consumer survey
participants received one of the following information treatments: 1) no information about
organic status, 2) information indicating the beer is organic, or 3) information explaining the beer
is USDA certified organic. The assignment of information treatment was random. The results
can provide insights about the organic beer consumer market.

Previous Studies

Consumer willingness to pay and price premium analysis for organic products has been
studied for a variety of products (see, for example, Verhoef 2004; McCluskey et al. 2009;
Ankamah-Yeboah 2016). Although many studies conclude that consumers are willing to pay a
price premium for organic food products, high prices have been shown to be a major deterrent
for organic consumption despite indicating a preference for organic products (Lockie et al. 2004;
Hughner et al. 2007). There is also an abundance of literature about the organic consumer
(Baker 2002; Brennan and Kuri 2002; Chryssohoidis and Krystallis 2005; Durham 2007;
Aertsens et al. 2009). While there is no consensus about what constitute the demographics of the
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typical organic consumer, factors such as age, education, gender, and whether children are
present in the household are often significant in explaining consumer attitudes towards organic
foods. The most cited reasons for purchasing organic products are the perceptions that they are
healthier, help the environment, and taste better. Hamzaoui-Essoussi and Zahaf (2012) examine
market segmentation for organic food consumers and how it affects willingness to pay. They
find that consumers who habitually buy organic food have stronger values regarding the
environment, are more educated, and are wealthier; whereas, occasional organic consumers value
health and taste more; and consumers who rarely purchase organic products are poorer and do
not have strong opinions regarding the environment or health. Not surprisingly, habitual
consumers have the highest willingness pay for organic food.
The presence of organic labels are positively correlated with consumer sensory liking in
foods such as bread, yogurt, and beef (Grunert 2002; Frenqvist and Ekelund 2014); however, few
studies assess the impact of organic status information on consumer liking for alcoholic
beverages. Caporale and Monteleone (2004) evaluate the effect of genetically modified (GM)
yeast and organic hops and barley information on consumer liking scores. They find expected
scores to be significantly higher for the organic information, but significantly lower when
consumers are informed that the product was made with GM yeast. In a study with panelists
who were uninformed about organic status, panelists exhibit the same liking scores for the
organic wine as the conventional wine, although the authors still estimate that panelists will pay
a price premium for the organic wine (Pagliarini et al. 2013). On the other hand, Apaolaza et al.
(2016) showed consumers had higher hedonic ratings for wine when the organic label was
present in addition to believing the wine was healthier.
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Although researchers have previously studied the impact of sensory characteristics on
preferences for beer (Guinard et al. 1998; Guinard et al. 2000; Donadini 2009; Dong et al. 2014),
few have examined how sensory characteristics affect consumers’ WTP for beer. Gabrielyan et
al. (2014) assess consumers’ WTP for sensory attributes in beer. They find that taste and
hoppiness have a significant positive impact on WTP. To our knowledge, no previous studies
have explored the joint impacts of sensory attributes and organic status information on
consumers’ WTP for beer.

Data

Consumer panels were conducted for the purpose of this study at the Food Innovation
Center (FIC), which is part of Oregon State University and located in Portland, Oregon, and at
the School of Food Science Sensory Lab (FSSL), which is part of Washington State University
in Pullman, Washington. A total of 298 consumers were recruited (144 at the FIC and 154 at the
FSSL). All panelists signed a consent form that was approved by an Institutional Review Board
and were at least 21 years old. At the Washington location, the evaluations were conducted in
individual sensory booths with white lighting in accordance with International Standard
Organization (ISO) 8589:2007 regulations. The panelists received a small non-monetary reward
for their participation. At the Portland location, the evaluations took place in a focus group room
at individual tables. The same experimental design was implemented across locations.
Three commercially available certified organic beers were chosen for the study: Fish Tale
Amber, Fish Tale India Pale Ale (IPA), and Samuel Smith Lager. The beers were chosen based
on their availability and style. A complete random block design was implemented with beer
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samples presented one at a time. The beer bottles were kept cold throughout the experiment and
were plugged in between pouring samples to decrease loss of carbonation. Each consumer was
served 25 mL of beer in an ISO tulip wine glass covered with a petri dish labeled with a threedigit code. Water and unsalted crackers were provided between samples to cleanse the
participants’ palates and minimize carryover and fatigue. The participants were asked to
evaluate aroma liking, appearance liking, flavor/taste liking, and overall liking on a 9-point
hedonic scale, where 1 indicates “dislike extremely” to 9, which indicates “like extremely.”
Instructions were provided to the participants to evaluate aroma liking prior to the other
attributes in order to reduce volatile loss.
Panelists completed demographic questions prior to receiving the samples. Summary
statistics for the demographic variables are presented in Table 3.1. Over 50% of panelists are
between 21 to 35 years old. The majority of participants are female, white, and have completed
at least a Bachelor’s degree. Around two-thirds are non-students and have a household income
of $49,000 or less. The participants responded to willingness-to-pay questions after the sensory
evaluation of each sample. After finishing all beer samples, the panelists were also asked a
series of questions about their beer consumption, beer preferences, and grocery-store shopping
habits. Summary statistics for the respondents’ beer consumption, beer preferences, and
shopping habits are presented in Tables 3.2 and 3.3. About 40% of participants consume beer a
few times a week, 23% consume beer once a week, and 27% once or twice a month, with 45%
purchasing only microbrews or craft beers. Around half of the respondents preferred pale ales
and ambers. IPAs, lagers, and porters were the next preferred styles. Only 14% of panelists
usually pay over $9.99 for a six-pack of beer with almost three-fourths preferring bottled over
canned beers.
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The majority of respondents are the primary shopper in their household. Nearly all the
participants shop at conventional grocery stores and around a third go to Walmart, a warehouse
retailer, and/or a farmers market (when available) at least once a month. Only 7% of panelists do
not purchase organic food and beverages and almost a third purchase at least half of their food
and beverages organically. The most common reasons for purchasing/consuming organic are
believing organic is healthier, helps the environment, and is safer. Almost half of participants
have purchased organic beer previously, 31% have not purchased organic beer, and 23% are
unsure about whether they have purchased organic beer in the past. Of those who have
purchased organic beer, 50% remembered that the beer was certified organic, while 48% were
unsure. Answers to Likert questions regarding personal attitudes towards environmentalism,
health concerns, and food were also collected.

Methodology

Contingent Valuation

The contingent valuation (CV) methodology has been used extensively to analyze
consumers’ willingness to pay for products and non-market evaluations (Davis 1963; Carson and
Hanemann 2005; Yang et al. 2009). CV is a survey-based stated preference (SP) approach, in
contrast to revealed preference (RP) methods, which rely on consumer behavior data. With SP
methods, hypothetical bias (HB) is a concern. The environmental economics literature suggests
that the direction of HB is an overstatement of WTP (List and Gallet 2001). However, if
subjects are familiar with the product used and the prevailing market price for them, the HB is
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likely to be lower. SP methods have a cost advantage over RP methods, such as experimental
auctions, that can be used in combination with sensory analysis. Thus, the cost advantage makes
it possible to collect a larger sample size with CV relative what could be collected with auctions.
Given the research objectives and product in question, we concluded that CV was an appropriate
approach that could yield valuable insights.
Several possible models can be implemented within the CV approach. Dichotomous
choice single-bounded and dichotomous choice double-bounded are the two most commonly
used CV models. Open-ended CV questions are not typically used owing to concerns about
overstating zero, answering ‘do not know’, and difficulty in formulating a specific, accurate
dollar amount for unfamiliar products or policies. The dichotomous choice single-bounded
model directly asks the participant if they are willing to pay a certain dollar amount. The singlebounded model address much of the concerns with the open-ended model but is inefficient
because the WTP-distribution is only partitioned into two segments. To increase the efficiency,
the dichotomous double-bounded model was suggested by Hanemann (1985) and Carson (1985),
however, it may suffer from an anchoring bias from the initial bid. A double-bounded CV model
is chosen over the single-bounded CV model for this study because researchers have argued that
the gain in efficiency outweighs the loss from a starting-point bias (Hanemann et al.1991). To
mitigate potential starting-point bias, the mean price of a six-pack of organic beer in local retail
stores is used as the first bid.
In a double-bounded model, the participant is asked if he or she would be willing to pay a
specific price (i.e. the bid) for the product in question and with a dichotomous choice “yes” or
“no.” The second bid depends on the response to the initial bid amount (Bi). If the answer to the
initial bid is “yes”, then the participant is asked if he or she would be willing to pay a second,
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higher (premium) amount, BP. If the response to the initial bid is “no,” then the participant is
asked if he or she would be willing to pay a second, lower (discounted) amount (BD). The initial
bid used was $9.99, which was the average price of a six-pack of organic beer at the time of the
study. There were four premium and four discount amounts, with one discount or premium
randomly assigned to each participant. The premium bids are $10.49, $10.99, $11.49, and
$11.99 and the discount bids are $8.99, $7.99, $6.99, and $5.99. The premiums and discounts
were calibrated to cover the WTP distribution and to reflect the range of beer market prices. The
specific level were pre-tested with a pilot survey.
There are four potential intervals based on responses that determine the bounds of the
true WTP for consumer i (WTPi): 1. Does not want to pay the initial bid amount or discount
option (no, no); 2. Does not want to pay the initial bid amount, but will pay discount option (no,
yes); 3. Does want to pay the initial bid, but not the premium option (yes, no); and 4. Does want
to pay the initial bid and the premium option (yes, yes). This results in the following bidding
discrete outcomes:

1
2

Y 
3
 4

WTPi  BD
BD  WTPi  BI
BI  WTPi  BP
BP  WTP i

( No, No)
( No, Yes)
(Yes, No)
(Yes, Yes)

(1)

Consumer i will choose to purchase a good at bid price if the utility of owning the good is greater
than refusing to pay for the good. The bid function for consumer i is

Yi     Bi   ' zi   i , for i  1,2,3,....n

(2)
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where Bi is the bid offered, zi is a vector of explanatory variables, and the coefficients of α, ρ, and
λ are parameters to be estimated. Descriptions of the WTP model explanatory variables are
shown in Table 4. The probability of each bidding outcome becomes:

 Pr(WTP  BD )  G (   BD   ' zi )
1 
 Pr( B  WTP  B )  G (   B   ' z )  G (   B   ' z )
 

2
D
I
I
i
D
i
Pr(Yi  j )  
for j    (3)
 Pr( BP  WTP  BI )  G (   BP   ' zi )  G (   BI   ' zi )
3 
 Pr(WTP  BP )  1  G (   BP   ' zi )
4

G() is a cumulative distribution function defined as having a standard logistic distribution with a
mean of zero and standard deviation of    / 3 . Maximum likelihood is used to estimate the
model using the following log-likelihood function:

 IYi 1 ln G (   BD   ' zi )

 IYi  2 ln G (   BI   ' zi )  ln G (   BD   ' zi )
Ln( L)   
i   I Yi 3 ln G (   BP   ' zi )  ln G (   BI   ' zi )
 I ln G (   B   ' z )
P
i
 Yi  4

(4)

where IYi j is an indicator function for consumer i choosing the jth alternative. Mean WTP was
calculated as:

ˆ  ˆ ' z
ˆ
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(5)

Principal Component Analysis

Responses to environmentalism, health concerns, and food Likert questions were
analyzed using principal component analysis (PCA). Previous studies have used this technique
to elicit opinions about these topics (Durham 2007; McCluskey et al. 2009; Durham et al. 2015).
Asking consumers multiple questions allows for a better measurement of these sentiments.
However, adding all questions directly would result in too many estimated parameters. PCA is a
type of data reduction analysis to determine components that account for the maximal amount of
variance among observed variables using eigenvalue decomposition of the correlation matrix.
Eigenvalues represent the amount of variance explained by a component and the eigenvector the
direction. Component loadings indicate the correlation between the question and the component.
Retained questions and component loadings are presented in Table 3.5. A varimax
rotation and Kaiser normalization are used to calculate the loadings. Varimax is a type of
orthogonal rotation commonly used in PCA for loading interpretability and Kaiser normalization
ensures each question is treated equally. Cronbach’s alpha scores (Cronbach 1951) were also
computed to assess the consistency of question correlations for each component. The
components were above the recommended threshold of 0.7. Three components explaining 66%
of the variance are estimated with one component highly associated with environmentalism, a
second component with health concerns, and a third component with food.

Individual panelist

scores for each component are calculated by summing the product of the component loading
weights and standardized responses from each question. These scores represent the level of
environmentalism, food openness, and health concern for each panelist.
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Results

The mean liking scores and Tukey’s HSD mean separations for each beer overall and
among information treatments are presented in Table 3.6. Overall, the amber and IPA are not
significantly different for all mean scores except aroma, with IPA having the highest score of
6.93. The lager has the lowest scores and is significantly different from the amber and IPA
except for flavor/taste, which only differs from the amber. Information treatment does not affect
consumer liking. Panelists who are aware the beer is organic or certified organic do not have
significantly different liking mean scores for all attributes. This contradicts the findings of
Caporale and Monteleone (2004) in Italy, who find information regarding organic beer
production to increase significantly the expected overall liking mean scores. However, the
expected scores were determined without simultaneously tasting the product. The difference
between actual scores with organic information versus the baseline scores without information
are not statistically significant unless the beer is perceived to be of low quality; thus, indicating
sensory attributes and quality have a strong impact on consumer liking. Even if a panelist
expects to like the beer more after being informed of the organic or certified organic status, the
sensory characteristics may override these expectations.
Coefficient estimates and marginal effects are presented in Table 3.7 from the contingent
evaluation analysis both with and without PCA factors. The model without PCA factors is
discussed first. As expected, the bid impact is negative and statistically significant, meaning that
as the price increases consumers are less likely to indicate they would buy the product. The
variables age, gender, white, education, and income are statistically significant demographic
factors. Age and gender have negative marginal effects, whereas being Caucasian has a positive
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marginal effect. An increase in income bracket increases WTP by $0.05, indicating beer is a
normal good. Being married or a student does not have a significant impact on WTP. Portland
panelists have a higher marginal willingness to pay of $0.22.
Of the sensory attributes, only flavor/taste liking is statistically significant, with an
increased willingness to pay of $0.44 for every hedonic point increase. This is consistent with
previous work by Gabrielyan et al. (2014) and Yang et al. (2009). In addition, panelists who
consume beer more frequently or view price as being more important have a lower willingness to
pay. Those who prefer pale ales and porters are willing to pay significantly less. Panelists who
strongly prefer these styles may inherently have a lower willingness to pay for the types of beers
used in the study.
The impact of information provision that the beer is organic was not statistically
significant. However, the information provision that the product is certified organic is
statistically significant with a negative marginal effect of -$0.54. Panelists may have a negative
quality association of organically produced beer. Beer is also a good not traditionally associated
with health or having serious environmental impacts. Doorn (2011) finds that organic products
considered to be a ‘vice’, such as beer, have negative WTP, mainly due to low quality
associations. Furthermore, Schmit et al. (2012) find positive WTP premiums for
environmentally friendly white wines only occurred if sensory attributes are also favorable.
Consumers may view organic certification of beer ‘unnecessary’ and upon seeing a certification
already have a strong inclination to not pay more than what they normally would spend for a sixpack of beer. The bias against organic certification has also been shown in the wine industry.
Delmas and Grant (2010) found that while eco-friendly production of wine, including organic,
can command a higher price premium, wines that displayed the corresponding eco-label had
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negative price premiums. While this view of organic wine may be changing, certified organic
still commands a lower price premium than non-certified organic wines (Waldrop et al, in press).
The organic beer market is still relatively new and may need more time to overcome consumers’
perception of the product.
Of the subset of panelists who only purchase craft beers, those who did not receive any
information had a significantly lower willingness to pay for the beer of -$0.42. However, craftbeer-drinking panelists who were informed the beer was organic or certified organic have a
significantly higher willingness to pay of $0.54 and $0.50, respectively. This suggests there is a
segment of consumers who do not have a negative association of organic and certified organic
beers that may be willing to pay a premium for organic. Craft beer is perceived as being higher
in quality, more differentiated, and more expensive than commercial beers (Murray and O’Neill
2011; Aquilani et al. 2015). Habitual microbrew drinkers could have a proclivity to purchase
new or ‘niche’ beers in addition to having a higher disposable income for beer purchases.
Organic and certified organic beers are relatively new products and are more expensive
than non-organic beers in the market. In addition, due to the size and clientele of craft breweries,
craft brewers can experiment more frequently and be nimble in their responses to changes in
consumer tastes (Tremblay and Tremblay 2011). Pullman et al. (2015) explain how Hopworks,
a Portland-based certified organic brewery, decided to promote their organic and sustainable
ethos to consumer in contrast to Sierra Nevada, a larger California-based brewery, who opted to
exclude a sustainable marketing message due to the idea it would “…reduce the number of
customers selecting the brand based on a perception of sustainability, and therefore the add-on
brand benefits of sustainability investments” (pg.9-10). A Georgia case study of the craft beer
market also supports the view that organic beer is a viable business opportunity for smaller beer
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producers (Echols et al. 2016). Therefore, craft beer producers may have a marketing advantage
in the organic beer market.
The majority of model estimates do not significantly change after adding the PCA
factors. Education drops to a 10% level of significance and income becomes significant at the
5% level, but their corresponding marginal effects remain similar to the previous estimates.
Being a Portland panelist is statistically insignificant with the inclusion of the PCA factors,
indicating that after accounting for the PCA factors, panelists in Portland are not different from
the Pullman panelists. Receiving organic information becomes marginally significant (p=0.10)
with a negative marginal effect of -$0.22 and certified organic information remained unchanged.
This conforms to the above analysis that information about the beer’s organic status is not
enough to command a higher price premium from all consumers.
Factors representing environmentalism and health concern are insignificant, and openness
to new foods is significant (p<0.05), with a marginal effect of $0.09. Other studies have found
that consumers who have a greater openness to new foods have a higher purchase intent and
acceptance of novel foods (Sabb et al. 2009; Miele et al. 2010). Consumers who are more
receptive to new foods may also enjoy a wider variety of foods and beverages, including beers;
therefore, without a predilection towards certain beer styles, their willingness to pay for the beers
sampled could be higher than those who always prefer specific beer flavor profiles. It may also
be that those more open to experiences have a higher income, making their willingness to pay
higher.
The mean willingness to pay is estimated to be $9.37 with a 95% confidence interval of
$8.93 to $9.81. This suggests that consumers are on average willing to pay less than the mean
market price of organic beer. Mean WTP by information treatment, beer drinker type, and

61

location is presented in Table 3.8. Within the no information treatment, craft beer drinkers had a
13 cent lower mean WTP than non-exclusive craft beer drinker. However, within organic and
certified organic information treatment craft beer drinkers had a higher mean WTP by 16 cents
and 18 cents, respectively. Overall, the certified organic mean WTP was 11 cents lower than the
no information treatment, whereas organic information was 17 cents higher. Participants in
Pullman, WA had a mean WTP of $9.32 and participants in Portland, OR had a mean WTP of
$9.39.
The estimated probability of saying yes to the bid over the bid range is presented in
Figure 3.1. The probability at the initial bid is 23% and decreases towards zero as the bid rises;
whereas, the probability is above 90% for bids of $7.99 or less. Frequencies of responses to the
initial and final bids are 39.1% no-no, 31.3% no-yes, 18.3% yes-no, and 11.3% yes-yes. The
goodness of fit of the model is evaluated using the fully correctly classified cases (FCCC)
method (Kanninen and Khawaja 1995). FCCC measures the percentage of cases accurately
predicted by the model for all four response categories. The rejection threshold proposed by the
authors for model fit is the percentage of the highest response category. The FCCC is estimated
at 48%, indicating a sufficient model fit, since pure chance is 25%.

Conclusions

The organic beer market continues to gain market share. However, producing organic
beer currently comes at a high cost. While it is projected organic barley and hops will become
cheaper and more plentiful, the limited supplies are still a constraint to entering the market. Beer
producers must decide if making organic beer to appeal to this new market niche is worth the
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cost. This study is the first to evaluate how information about organic status affects consumers’
willingness to pay for beer in a sensory evaluation. Among our panelists, organic and certified
organic information do not affect consumer acceptance for appearance, aroma, flavor/taste, and
overall. We also find that consumers, on average, are not willing to pay more for beer when they
are informed that it is organic or USDA certified organic beers. In fact, negative marginal
effects are estimated indicating there may be consumer bias against certified organic beer.
However, consumers who regularly purchase craft beers were willing to pay more for organic
and certified organic beers. Craft beer producers may have a better market opportunity in
relation to organic beer than macrobreweries. Furthermore, those who are more open to new
foods have a higher willingness to pay for the beers in the study. This is a further indication that
microbreweries may have an edge on the organic beer market because craft beer drinkers are
more commonly looking for new flavors and styles of beers to try.
There are many possibilities for further research due to the lack of study on this topic.
More regions should be examined to look for differences in organic beer perception across the
United States. An increased variety of beers should also be tested to see if the type of beer
affects consumer acceptance and willingness to pay for organic beers. In addition, varying the
initial bids and follow-up bids offered could help producers determine an optimal market price
point. To further investigate the interaction of craft beer drinkers and organic beer a follow-up
study that includes the information on whether the beer was produced by a craft or macro
brewery could help gain more insight into this niche market.
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Table 3.1. Summary statistics of demographic variables for panelists (n=298)
Variable
Age
21-25
26-35
36-45
46-55
56-65
66+

Frequency (%)
26.85
31.21
13.76
13.09
12.08
3.02

Gender
Male
Female

39.60
60.40

Race/Ethnicity
White
Otherwise

82.55
17.45

Education
Some high school
High school graduate
Some college
Bachelor’s degree
Advanced degree

0
2.68
20.81
49.66
26.85

Marital Status
Married
Single/Other

34.23
65.77

Household Income
less than $19,999
$20,000-49,000
$50,000-79,999
$80,000-99,999
$100,000 or more
Prefer not to state

27.18
34.23
16.11
6.71
13.76
2.01

Student Status
Student
Otherwise

32.21
67.79

Household Size

Mean
2.39
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Table 3.2. Beer consumption and preferences summary statistics for panelists (n=298)
Variable

Frequency (%)

Beer Consumption
Rarely
Once or twice a month
Once a week
A few times a week
Everyday

6.04
27.18
22.48
39.26
5.03

Type of Beer
Craft/Micro beer only
Commercial only
Both
Do not purchase

44.63
5.70
47.32
2.35

Beer Style Preference (check all that apply)
Pilsner
Lager
Pale Ale
IPA
Amber
Porter
Stout
Other

35.57
41.61
51.01
45.64
55.03
41.28
37.58
22.48

Price usually paid for six-pack
less than $6.00
$6.00-6.99
$7.00-7.99
$8.00-8.99
$9.00-9.99
$10.00-10.99
$11.00 or more

0
5.72
22.90
33.67
24.24
8.75
4.71
Mean
(S.D.)
3.31 (0.95)
3.78 (1.07)
2.87 (1.16)

Factors for beer consumption
(1=not important-5=very important)
Price
Style
Brand
Packaging Preference
Canned
Bottled
Do not Care

4.36
71.81
23.49
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Table 3.3. Grocery shopping habits summary statistics for panelists (n=298)
Variable
Primary Shopper
Yes
No

Frequency (%)
84.56
15.44

Grocery Store Type
Conventional
Walmart
Food Co-op
Warehouse retailer
Convenience store
CSA
Farmers Market

93.96
33.89
27.18
32.55
11.41
6.04
36.24

% Organic Purchases
None
1-25%
25-50%
50-75%
75-100%

7.38
38.93
23.49
15.77
14.43

Reasons to purchase/consume organic
(check all that apply)
Helps the environment
Healthier
Friends/peers buy organic
More flavorful
Safer
Do not purchase/consume organic
Other

51.68
68.12
3.02
29.53
42.62
15.44
9.06

Purchased Organic Beer
Yes
No
Not Sure

45.64
31.21
23.15

If yes, USDA Certified Organic Beer
Yes
No
Not Sure

50.36
0.73
48.18
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Table 3.4. Descriptions of the explanatory variables
Variable
Age
Gender
White
Education

Description
1=21-25, 2=26-35, 3=36-45, 4=46-55, 5=56-65. 6=66+
1=Male, 0=Female
1=White, 0=Otherwise
1=Some high school, 2=High school graduate, 3=Some college,
4=Bachelor’s degree, 5=Advanced degree
Income
1=less than $19,999, 2=$20,000-49,000, 3=$50,000-79,999,
4=$80.000-99,999, 5=$100,000 or more
Married
1=Married, 0=Single/Other
Student
1=Student, 0=Otherwise
Portland
1=Consumer panel conducted in Portland, OR, 0=Consumer panel
conducted in Pullman, WA
OrganicInfo
1=Panelist received information the beer was organic, 0=otherwise
CertOrganicInfo
1=Panelist received information the beer was USDA certified
organic, 0=otherwise
Aroma
9-point hedonic scale (1=dislike extremely-9=like extremely)
Appearance
9-point hedonic scale (1=dislike extremely-9=like extremely)
Flavor/Taste
9-point hedonic scale (1=dislike extremely-9=like extremely)
BeerConsumption
1=Rarely, 2=Once or twice a month, 3=Once a week,
4=A few times a week, 5=Everyday
Pilsner
1=Prefers pilsner beer, 0=Does not prefer pilsner beer
Lager
1=Prefers lager beer, 0=Does not prefer lager beer
Pale ale
1=Prefers pale ale beer, 0=Does not prefer pale ale beer
IPA
1=Prefers indian pale ale beer, 0=Does not prefer indian pale ale
Amber
1=Prefers amber beer, 0=Does not prefer amber beer
Porter
1=Prefers porter beer, 0=Does not prefer porter beer
Stout
1=Prefers stout beer, 0=Does not prefer stout beer
Price
5-point likert scale (1=not important-5=very important)
Style
5-point likert scale (1=not important-5=very important)
Brand
5-point likert scale (1=not important-5=very important)
Micro
1=Panelist only buys craft/micro beer 0=Otherwise
Micro_OrganicInfo
1=Panelist only buys craft/micro beer and received information the
beer was organic, 0=Otherwise
Micro_CertOrganicInfo 1=Panelist only buys craft/micro beer and received information the
beer was USDA certified organic, 0=Otherwise
Environment
Score of panelist interest in environmentally friendly products
Food
Score of panelist interest in trying new foods
Health Concerns
Score of panelist attitude towards health concerns
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Table 3.5. Variables used for principal component analysis to develop scores for panelist attitudes relating to the environment,
food, and health.

Likert Question
I buy 'environmentally friendly' products, even if they are more expensive.

Component loading matrix
Type*
1
2
3
T
0.766 0.327 0.043
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I have switched products for environmental reasons.

T

0.812 0.255

0.115

I have convinced members of my family or friends not to buy some
products that are harmful to the environment.

T

0.746 0.129

0.130

I will not buy a product if the company who sells it is ecologically
irresponsible.

T

0.807 0.134

0.143

I try only to buy products that can be recycled.

T

0.741 0.219

0.079

I do not buy household products that harm the environment.

T

0.769 0.202

0.043

I go out of my way for new food experiences.

T

0.157 0.078

0.936

I look for new types of foods to try.

T

0.128 0.092

0.934

I am concerned about my drinking water quality.

T

0.185 0.641

-0.064

I avoid foods containing nitrites or preservatives.

T

0.329 0.708

0.073

I am interested in information about my health.

A

0.061 0.611

0.259

I worry that there are harmful chemicals in my food.

A

0.288 0.770

0.033

*T: 1=Never True, 2=Rarely True, 3=Sometimes True, 4=Often True, 5=Always True
A: 1=Strongly Disagree, 2=Disagree, 3=Neither Agree or Disagree, 4=Agree, 5=Strongly Agree

Category

Environmentalist

Food Explorer

Health Concerns

Table 3.6. Consumer liking mean scores for beer consumer panels (n=298) overall and by
information treatment*
Beer and Information Type
Overall
Amber
IPA
Lager

Aroma Appearance Flavor/Taste

Overall

6.35 a
6.93 b
6.18 a

7.02 a
7.09 a
6.18 b

6.19 a
5.86 ab
5.5 b

6.26 a
5.97 a
5.56 b

6.20 ab
6.88 bc
6a

6.97 b
7.03 b
6.05 a

6.07 ab
5.70 ab
5.25 a

6.15 ab
5.79 ab
5.34 a

Organic Information
Amber
IPA
Lager

6.40 abc
6.88 bc
6.12 a

7.12 b
7.17 b
6.27 a

6.22 b
5.73 ab
5.55 ab

6.29 b
5.89 ab
5.53 ab

Certified Organic Information
Amber
IPA
Lager

6.46 abc
7.03 c
6.45 abc

6.98 b
7.08 b
6.23 a

6.29 b
6.09 ab
5.71 ab

6.37 b
6.25 b
5.83 ab

No information
Amber
IPA
Lager

*

Different letters in the same column indicate significant differences between beers as evaluated by
Tukey’s HSD (p<0.05). Overall was evaluated separately from the three information treatments.
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Table 3.7. Coefficient estimates and marginal effects of the explanatory variables on mean WTP
for beer
Without PCA components
Std. Marginal
Variable
Coeff.
Err.
Effect
Bid
-1.939*** 0.101
Constant
13.798*** 1.293
Age
-0.288*** 0.079 -0.15***
Gender
-0.450**
0.194 -0.23**
White
0.396*
0.235 0.20*
Education
0.274**
0.121 0.14**
Income
0.103*
0.060 0.05*
Married
-0.107
0.219 -0.05
Student
0.197
0.228 0.10
Portland
0.433*
0.223 0.22*
OrganicInfo
-0.306
0.258 -0.16
CertOrganicInfo
-1.041*** 0.297 -0.54***
Aroma
0.011
0.063 0.01
Appearance
0.093
0.067 0.05
Flavor/Taste
0.859***
0.067 0.44***
BeerConsumption
-0.248*** 0.097 -0.13***
Pilsner
0.002
0.191 0.00
Lager
0.068
0.195 0.04
Pale ale
-0.336*
0.177 -0.17*
IPA
-0.184
0.195 -0.09
Amber
0.085
0.174 0.04
Porter
-0.566*** 0.212 -0.29***
Stout
0.179
0.208 0.09
Price
-0.273*** 0.090 -0.14***
Style
0.027
0.083 0.01
Brand
0.030
0.074 0.02
Micro
-0.807*** 0.301 -0.42***
Micro_OrganicInfo
1.053***
0.404 0.54***
Micro_CertOrganicInfo 0.975**
0.414 0.50**
Environment
Food
Health
-

With PCA components
Std. Marginal
Coeff.
Err.
Effect
-1.960*** 0.102
14.404*** 1.322
-0.301*** 0.080 -0.15***
-0.433**
0.195 -0.22**
0.421*
0.237 0.21*
0.225*
0.123 0.11*
0.125**
0.061 0.06**
-0.090
0.221 -0.05
0.250
0.232 0.13
0.320
0.227 0.16
-0.432*
0.263 -0.22*
-1.086*** 0.297 -0.55***
0.013
0.062 0.01
0.075
0.068 0.04
0.870***
0.068 0.44***
-0.273*** 0.098 -0.14***
0.028
0.192 0.01
0.066
0.197 0.03
-0.332*
0.181 -0.17*
-0.199
0.195 -0.10
0.041
0.176 0.02
-0.626*** 0.214 -0.32***
0.224
0.209 0.11
-0.267*** 0.091 -0.14***
0.029
0.083 0.01
0.027
0.074 0.01
-0.906*** 0.303 -0.46***
1.124***
0.406 0.57***
1.005**
0.414 0.51**
0.140
0.090 0.07
0.183**
0.090 0.09**
0.077
0.089 0.04

*Significant at the 10% level, **Significant at the 5% level, ***Significant at the 1% level
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Table 3.8. Estimates of mean WTP by information treatment, beer drinker type, and location.
Sample

Mean WTP

95% Confidence interval

$9.37

$8.93-$9.81

Craft beer drinkers

$9.39

$8.79-$9.99

Non-exclusive craft beer drinkers

$9.34

$8.73-$9.95

$9.35

$8.61-$10.09

Craft beer drinkers

$9.19

$8.19-$10.20

Non-exclusive craft beer drinkers

$9.32

$8.18-$10.46

$9.52

$8.82-$10.22

Craft Beer drinkers

$9.59

$8.57-$10.61

Non-exclusive craft beer drinkers

$9.43

$8.51-$10.36

$9.24

$8.46-$10.01

Craft Beer drinkers

$9.26

$8.22-$10.30

Non-exclusive craft beer drinkers

$9.08

$8.00-$10.18

Pullman, WA

$9.32

$8.71-$9.94

Portland, OR

$9.39

$8.77-$10.02

Full Sample

No Information

Organic Information

Certified Organic
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1
0.9

Probability of accepting bid

0.8
0.7

0.6
0.5
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0.3
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0.1
0
5.99

6.99
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Figure 3.1. Probability of willingness to pay as bid varies
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CHAPTER FOUR

ORGANIC SNACK FOOD PRICE PREMIUMS USING IRI DATA FROM 2008 TO 2014

Abstract: Organic snacks are one of the fastest growing sectors of organic foods. Receiving
price premiums is crucial for snack producers to help compensate for the cost of organic
ingredients. This study estimates organic price premiums for bars (comprised of granola,
breakfast, and nutritional bars), rice/popcorn cakes, fruit-flavored snacks, and tortilla/tostada
chips using IRI household data from 2008 to 2014. A hedonic price model with household
random effects was implemented for the analysis. The organic price premium for bars
significantly decreased overtime, plateauing at around 35%. Rice/popcorn cake premiums
fluctuated between 10% and 16.6% and significantly increased from 2009 to 2012. Fruitflavored snacks and tortilla chips had stable premiums overtime. Fruit-flavored snacks had the
highest overall premiums averaging at 121%. Demand and supply effects can help explain the
premium levels and trends.

Disclaimer: This research was conducted in collaboration with USDA under a Third-Party
Agreement with IRI. Any opinions, findings, recommendations, or conclusions are those of the
authors and do not necessarily reflect the views of the Economic Research Service, U.S.
Department of Agriculture. The analysis, findings, and conclusions expressed in this paper also
should not be attributed to either Nielsen or Information Resources, Inc. (IRI).
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Introduction

Organic food sales have continuously grown each year since 2006 and reached a new
high of $39.7 billion in 2015, representing around 5% of total U.S. food sales (Organic Trade
Association 2016). Increased organic food access has helped spur this growth. Organic foods
used to be found mainly in health stores, but more recently major grocery retailers, warehouse
stores, and private labels have increased their organic offerings. According to The Hartman
Group (2015), 73% of consumers purchase organic products at least occasionally and a third of
consumers use organic products at least once a month. While there is no standard organic
consumer, habitual purchasers of organic tend to have a higher income, more education, and are
younger.
Unlike conventional farming, organic agriculture has specific objectives related to
protecting the environment such as waste reduction, soil quality protection, and ecosystem
preservation. Organic production and label certification is regulated by the U.S. Department of
Agriculture National Organic Program (USDA NOP). To comply with the USDA, producers
must use natural processes and inputs such as compost, cover crops, non-genetically modified
organisms, and prevention based pest management systems.
Switching to and maintaining organic standards can add costs along the food supply
chain starting with the farmer. For example, farmers and food processors may need to add
additional equipment and work space due to eliminating cross contamination with non-organic
ingredients. The minimum required three-year transition period to organic also can hurt profits
in the short-term because producers cannot receive the organic premium. Increased demand for
organic has put a strain on the supply of organic ingredients, especially for dairy and grains,
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which can further affect production cost. There are also strict labelling rules. A product may
only be labelled as organic or have the certified USDA seal on its principal display area if at least
95% of the product contains certified organic ingredients. A ‘made with organic’ label may be
presented if at least 70% of the ingredients are organic and the remaining ingredients do not
contain any prohibited inputs.
Americans also have a big appetite for snack foods. Snack foods can be defined as foods
eaten in-between or in place of main meals. They are generally convenient, easy to eat, and
processed. Examples include potato chips, nuts, and cookies. Research has shown that demand
for snack food products is mainly based on taste, health considerations, and texture. Half of
global snack food sales are from the United States. The processed food industry has also caught
on to the market potential of organic. According to a global survey, at least 70% of respondents
rated snacks made with organic ingredients, without artificial colors and flavors, or without
genetically modified organisms to be very or moderately important (Nielson 2014). Organic
snack food sales have more than tripled in the last decade and increased 14% from 2014 to $2.3
billion (Organic Trade Association 2016). Convenient, nutritious snacks are in high demand to
accommodate busy lifestyles. In addition, health is often cited as a reason that consumers choose
organic foods (Aertsens et al. 2009); therefore, organic snack foods provide characteristics that
may appeal to many snack consumers.
It is important for processed food producers to understand the magnitude and trends of
price premiums because premiums are necessary to offset the increased costs associated with
switching to organic production. A high premium can also be an indication of increased
consumer demand and an opportunity for market expansion. The purpose of this study is to
estimate organic price premiums over time for snack food products to learn more about the
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organic snack food industry. IRI household data from 2008 to 2014 was used to estimate price
premiums for the top four organic snack food categories based on organic market sales shares. It
was found that premium amounts and trends greatly depend on the product and its inputs. To our
knowledge no previous work has analyzed organic price premium levels and trends for snack
foods.

Previous Studies

Market research indicates the average number of snacks consumed daily is 2.7 and most
consumers are price sensitive when choosing snacks (IRI 2016). Many snacks are associated
with unhealthy eating habits due to high fat and sugar content, although healthier options have
started to increase in market share. McIntyre and Baid (2009) found adults associated snacks as
an unhealthy indulgence, but snacks with health claims were positively received if the snack still
felt like a treat. Those with children had a higher reception of healthier snack foods. Organic
snack foods are an interesting sub-category because of the ‘halo effect’ regarding the word
organic. A halo effect in a sensory context is when an attribute biases the overall evaluation of
other characteristics found in the product. For example, seeing that a drink is red may make the
consumer perceive a cherry flavor when little or none exists. Labels and packaging can also
have this influence on consumer liking of the product (Chandon and Wansik 2007; Hawley et al.
2012). Furthermore, health and better taste are common reasons given by consumers for
purchasing organic foods (Hughner et al. 2007; Nasir and Karakaya 2014). Therefore, the
organic label on a snack food may lead to a biased assumption that the snack food is healthier or
has better sensory characteristics.
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Previous work has examined the organic halo effect in relation to food and beverages.
Processed foods and produce labelled organic were believed to be lower in calories, command a
higher willingness to pay, and to taste healthier (Schuldt and Schwarz 2010; Lee et al. 2013;
Sorqvist et al. 2015). Ellison et al. (2015) evaluates the effect of the organic label on two
different products types and retailers. Participants did perceive the organically labelled products
to be more nutritious and safe, but no difference was found in expected taste or likelihood to
purchase. Schuldt and Hannahan (2013) also find that the organic label leads to the healthier
bias, but consumers rated the products to be less tasty.
Extensive research has been conducted analyzing the effect of product characteristics on
price and consumer demand (Waugh 1928; Combris et al.2000; Ward et al. 2008; Costanigro
and McCluskey 2011). Within this literature, there is a growing amount of work estimating how
organic influences prices for food and beverage products (Lin et al.2008; Delmas 2010; Slattery
et al.2011; Ankamah-Yeboah et al. 2016; Carlson and Jaenicke 2016). Many of these studies
use the hedonic price model for estimation and find organic to command a positive price
premium. Chang et al. (2010) uses IRI retail scanner data to estimate premiums for different egg
productions and find organic eggs to have a premium of 85% in the U.S. The results from
Kiesel and Villas-Boas (2007) suggest the USDA organic label on milk increases the probability
of purchase and has a premium of around 40%. Using wholesale and farmgate price data,
Oberholtzer et al. (2005) show that for a selection of produce organic premiums remained
positive even as the organic market expanded. McBride et al. (2015) analyze the returns to
organic field crops to farmers. They find that while organic production can lead to greater
monetary returns, the adoption of organic remains low possibly due to transition challenges.
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Less research has been conducted on organic price premiums for processed foods,
possibly due to the lack of availability of retail-level price data for these products. Islam (2014)
uses a local selection of retailers in Canada for organic price information. Organic foods were an
average of 69% higher than conventional foods and the dry snacks category premiums ranged
from 27% to 115%. Carlson and Jaenicke (2016) evaluate a selection of processed foods from
2004 to 2010. Premiums for single-ingredient processed foods (e.g. canned beans) were
decreasing from around 100% to 50% over time, while multi-ingredient processed foods (e.g.
granola) generally had fluctuating premiums between 20% to 70%. He and Bernard (2011)
conducted auctions to compare consumer willingness to pay for organic and non-genetically
modified fresh and processed food pairs. The fresh foods did not necessarily command higher
premiums than the corresponding processed product. Research also indicates consumers are
willing to pay the premium for organic cereals (Batte et al. 2007). Our study adds to this scarce
literature by providing comprehensive insight into the organic processed foods market.

Data

Wholesale price data can be used to estimate organic premiums for field-crops and
ingredients that require little extra processing. For more complex foods, such as snacks, using
retail-level price data for premium estimation is more informative as it represents the market
equilibrium price available to consumers. IRI provides household-based and store scanner retaillevel data. The data includes product information such as package size, brands, nutrition facts,
and label claims. Product information can be linked to price, quantity purchased, purchase date,
location, and store type.
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The IRI consumer panel data is collected through the National Consumer Panel (NCP),
which is a joint project between the Nielsen Company and IRI. Households are recruited
through the NCP and record all UPC-based product purchases with no restrictions on purchase
location. There were 53,621 static households5 in 2008 and between 62,492 to 64,348 static
households from 2009 to 2014. Households with heads under the age of 35, in the lower income
bracket, and with children are less likely to consistently report purchases. Prices for some
products may be derived from the store scan data and not represent the exact value paid by the
household (Sweitzer et al. 2016). However, retail prices are of concern for this study, not the
exact value the household paid; therefore, this is less of an issue for our estimation.
The retail scanner data consists of weekly sales for products from a range of store types.
The retail store scanner data available to the ERS represents a subset of the IRI store data due to
proprietary restrictions. The stores that are restricted also have large organic sales. The number
of stores in the dataset ranges from around 50,000 in 2008 to over 63,000 in 2014. Some
retailers only provide store sales at the retailer-defined market area level instead of at the
individual store level. Due to variation in market area definitions, it is difficult to control by
geographic area. Some retailers also limit the release of data on their private-label products by
UPC (Sweitzer et al. 2016).
The household and store scan data, while both robust, each have specific issues that need
to be considered. After weighing the pros and cons, the household data was used for the

5

Static households refer to households that provide consistent purchase information over a certain time period. To

be included purchases must have been reported at least once every four weeks for 80% of the time periods or 11 of
the 13 four-week periods during the year. The static household panel represents 70-80% of the transaction records
in the IRI household data.
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premium estimates presented in this paper. Household-based data has been used in previous
price premium research (Lin et al. 2008; Smith et al. 2009; Zhang et al. 2009; Carlson and
Jaenicke 2016). The household data is also more compact, allowing for faster computation.
Store scan data will be estimated for comparison to the household data; however, it is
hypothesized the estimates will be similar because organic sales and volume share trends in
addition to attribute percentages were close to those in the household data.
Snack product categories analyzed in this study were chosen based on the 2014 organic
market shares (see Table 4.1). The top four categories were bars, fruit-flavored snacks,
rice/popcorn cakes, and tortilla/tostada chips. Nutritional/health value, granola, and
breakfast/cereal bar categories were combined to form the ‘bar’ group due to similarity in
products. Rice/popcorn cakes can contain either all or a combination of puffed rice or corn.
Fruit-flavored snacks refer to items such as fruit gummies, leathers, and rolls. Out of the total
number of distinct UPCs 11.7%, 5.8%, 7.1%, and 10.4% are organic for bars, rice/popcorn
cakes, fruit-flavored snacks, and tortilla chips, respectively. Organic product percentages are
similar for previous years.

Empirical Methodology

The objective of this study is to determine the effect of organic production on price for
processed snack foods. Directly comparing non-organic and organic prices to calculate the
organic price premium does not control for other characteristics associated with organic and nonorganic products. To isolate the effect of organic on price, the hedonic price model (Rosen
1974) is used to estimate the organic price premiums. This model has been used to estimate
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attribute price effects for a variety of products (Goodman 1978; Landon and Smith 1997;
Costanigro and McCluskey 2011). The underlying theory is based on product differentiation:
when goods within an industry vary in in product attributes. This variation creates different
prices in the market, allowing for implicit price estimation of particular attributes.
Market equilibrium price, P, is a function of individual product attributes, z: P =
P(z1….zn). Each attribute is affected by demand and supply factors. Consumer utility is assumed
to be derived from characteristics rather that the entire product. The consumer maximizes their
utility between consuming the good with attributes z and a representative composite good subject
to a budget constraint. Utility is maximized when the consumer is indifferent between paying
the marginal price for an additional unit of attribute zk or purchasing the composite good. On the
supply side, firms produce the differentiated good to maximize profits given their cost function.
Firms increase attribute zk until marginal revenue equals marginal cost of production. The
marginal price effect of an attribute, zn, is therefore estimated to be the partial derivative of the
price function with respect to zn for continuous variables and P / zn for indicator variables.
When sale prices and product attributes are known the hedonic price function can be
determined and used to estimate implicit prices of attributes. Organic can be included in the
hedonic model because of the differences in organic demand and production from conventionally
produced food. Organic is observable to the consumer because the organic label is presented on
the package. On the demand side, consumers may have a higher willingness to pay for organic
because of health beliefs or environmentalism concerns. Supply of organic can be more
expensive than non-organic products due to regulation standards, certification fees, and lack of
organic farming land.
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The hedonic model does not specify a functional form. The form is determined by the
data and research objective. The most commonly used forms are linear, log-linear, and power
transformations. The linear model was ruled out due to the skewness in prices. The log-linear
form greatly improved the R2 values compared to the linear model. Optimal power
transformation values through a box cox analysis using a partial model ranged from -0.1 to -0.01.
Due to the closeness to zero (indicating a log-linear form), not improving the R2 values, and a
difficulty in premium estimation and interpretability a log-linear functional form was ultimately
chosen. The random-effects model was also used to control for consistent unobservable factors
that affect household preferences and regular shopping patterns.
The model specification for this study is as follows:
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where i indicates observations for household i, t indicates date of purchase, and αi represents the
unobserved household effects. Robust standard errors by clustering on household were used to
account for heteroskedastic correlation. Prices are measured as dollars per ounce.
Explanatory variable descriptions are found in Table 4.2. IRI codes products as organic
if an organic label was indicated on the front of the package. It was not possible to distinguish
100% organic, 95% organic, or ‘made with organic ingredients’ items due to lack of clarification
in the documentation. Other variables such as the UPC description, brand, and flavor were also
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used to find organic products. An indicator variable was used to control for private label items
because of the difference in production and supply from branded products. Private labels are
also not widely available to consumers as they are associated with a particular store.
All distinct UPCs were examined to determine a list of specific attributes for each
product category. Attributes were combined into one variable if it was thought not to make a
difference in price or would signal a similar characteristic to the consumer. For example,
almonds and walnuts were included in the ‘nuts’ variable for bars. Summary statistics are found
in Tables 4.3a and 4.3b. Attribute and private label variables were interacted with organic if it
was hypothesized consumers would choose that attribute given the product is non-organic or
organic. Large differences between the percentage of an attribute out of total non-organic and
organic product transactions were used as an indication for interaction. Indicators for nonorganic minor brands were included as a proxy control for quality. Brands with the largest
market share were excluded to prevent perfect multicollinearity. Since the model is semi-log and
uses indicator variables, price premiums were calculated as 100*(eβi-1) (Halvorsen and
Palmquist, 1980). For products with organic interactions, the average price premium is
calculated as: 100 ∗ (𝑒

𝑓
̅̅̅̅̅̅̅̅̅̅̅̅̅
𝛽1 +∑𝑖=1  f ′attribute

− 1).

Empirical Results

Organic market shares for each product category were calculated using the store scan and
household data for each year (see Figures 4.1 to 4.4). Overall, market share rates followed the
same pattern for both data sets. Bars had the highest market sales and volume share among all
snack categories and generally increased overtime. The organic market share also increased
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overtime for rice/popcorn cakes; however, rice/popcorn cakes had the lowest initial market share
of around 1%. Organic sales rates for fruit-flavored snacks and tortilla chips remained generally
steady at around 4% and 3%, respectively. Organic snack sales represented around 5.6% of
organic food sales nationwide, which is within 0.2% of the average across categories in our
dataset for 2014. Most products experienced a decrease in share from 2008 to 2009. This could
be due to the food price spike throughout 2008, which was caused by a number of factors
including demand growth, rising oil prices, and low stocks (Wright and Bobenrieth 2009).
Selected attribute estimation results for the hedonic price functions across years are
presented in Tables 4.4 to 4.7. Purchase month, store type, location, and some attribute variables
are not reported for space considerations. Organic was positive and statistically significant for
all years and snack products. Private label commanded a significantly lower price for all
estimations. Private labels can be a cheaper alternative to name brand products, which could
account for the lower price effect. The interaction for organic and private for bars and fruitflavored snacks were also significantly negative for all years, indicating the supply chain for
private label organic is less costly or there is less demand for these products. Organic private
labelled tortilla chips had a positive premium across time, suggesting the opposite effect. The
effect of the organic and private label interaction was not consistent for rice cakes. From 2009 to
2012, there was no significant effect and the other years were positive. Products purchased at a
discount were significantly lower in price, which is to be expected. Higher volume products had
an increased negative effect overall, possibly due to savings from buying in bulk.
Implicit price estimates were averaged across all years and compared to the
corresponding baseline for location, store type, and purchase month to summarize the price
effects for these variables. Averages include all non-organic and organic items in the product
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category. For location, market area variables were classified by U.S. census area. Product prices
ranged from being around 6% more expensive to 4% cheaper across the country in relation to
Los Angeles, CA (see Figure 4.5). All products were nearly the same in price or cheaper in the
Central, Mountain, and Pacific states. New England had higher prices on average and
rice/popcorn cakes and tortilla chips were a few percentage points more expensive in the Atlantic
states.
Store type had a larger impact on price estimates (see Figure 4.6). Compared to grocery
stores, club stores were up to 10% more expensive for all products, whereas mass merchandisers
and supercenters were around 10% cheaper. Tortilla chips and bars were more expensive at
convenience stores and drug stores. According to the IRI (2016), convenience stores are driving
sales in small size snacks especially for tortilla chips and bars; therefore, prices may be slightly
higher than at grocery stores. Rice/popcorn cakes and fruit-flavored snacks were the same or
cheaper at drug and convenience stores. Dollar stores were generally cheaper than grocery
stores, which is to be expected.
The effect of purchase month on price in relation to January is shown in Figure 4.7.
Prices generally remained stable throughout the year and were at most 3.5% more expensive.
The snack foods used in this study were not expected to have seasonal fluctuations that can occur
for produce; however, there is a slight upswing in average prices towards the end of the year.
Differences in price throughout the year could occur from changes in ingredient costs or demand.
Average organic premiums were found to be positive for all snack foods (see Figures
4.8 to 4.11). Fruit rolls had the highest price premiums ranging from 91% to 135% while
rice/popcorn cakes had the lowest ranging from 9.86% to 16.57%. The snack bar premium
started off high at 94%, but plateaued to around 35% after 2011. Tortilla chips premiums
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averaged around 19%. These magnitudes are within range of organic estimates for other
products (Carlson and Jaenicke 2016). Premiums were regressed on time to test for trend
significance. Bars were the only snacks to have a statistically significant (p<0.05) downward
trend. Tortilla chips and fruit-flavored snacks were stable except for a couple of fluctuations.
Time trend coefficients for these products were found to be insignificant. Overall, rice cakes did
not have a significant trend due to price premium fluctuations, except from 2009 to 2012 which
did significantly increase.

Snack bars

Nutrition/health bars were the largest subset of products and had the highest organic
penetration rate. According to the Nutrition Business Journal (2011), nutrition bars account for
almost one-third of organic snack food sales. While organic penetration rates increased, the
average estimated organic premiums decreased until reaching around 35% in 2011. Previous
research has shown that organic price premiums are highest when organic market shares are at
their lowest and vice versa (Lin et al.2008). The bar market overall increased during this time,
thus indicating an increase in demand for these products. More firms could be entering the bar
market producing both organic and non-organic selections, making prices more competitive
causing the premium to decrease.
Bars were the most diverse product category in terms of flavors, textures, and health
related claims such as ‘low carb’ and ‘energy’. Organic interactions with energy and chewy
were significantly negative and the interaction with chocolate became negative overtime (see
Table 4.4). These estimations suggest diminishing returns for these characteristics for organic
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products. Due to the complexity and variety of the bars analyzed it is difficult to conjecture on
how organic ingredient supply is affecting the premiums.

Rice/Popcorn cakes

Organic premium estimates were lower than the other snacks products. Premium trends
do not follow the penetration rates except from 2009 to 2012. While organic penetration rates
and amounts did increase, the overall rice/popcorn market contracted during this period. The
upward premium trend could be due to supply factors. Rice needs a large amount of water to
produce. Organic rice is mostly produced in California, where there has been a drought, which
could have caused an increase in rice prices. Growing organic rice also is difficult due to
decreased yields and higher susceptibility to disease, causing a supply shortage because farmers
are hesitant to switch production. However, more sufficient data is needed to test whether these
factors are affecting the price premiums.
Rice/popcorn cakes vary in size and flavor and are also available unsalted. Whole grain
cakes made with alternative ingredients such as whole wheat, millet, and seeds have increased in
the dataset overtime. The marginal effects of unsalted are not consistent and wholegrain tends to
be positive (see Table 4.5). The interaction price effect of organic and unsalted is not significant
in 2008, 2009, and 2011, but is significant and positive for the other years. The organic and
wholegrain interaction implicit prices became significantly more negative overtime. The
ingredients used for wholegrain rice cakes have different supply chains and costs. The lower
premium could be due these supply differences. Producers may have substituted for cheaper
inputs if the rice prices were increasing during this time. Many of the wholegrain cakes are
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associated as a health snack. Consumers may not be willing to pay an extra premium associated
with the organic label because they were already going to purchase the product for health
reasons.

Fruit rolls
Most of the fruit snacks were either variety packs or contained assorted flavors. Specific
fruit flavors were not controlled for in the model. The main distinguishing characteristics were
the shape of the product. The premium trends overall followed the penetration rates. This
category had the highest organic premium estimates. Non-organic fruit-flavored snacks usually
contain sugar, corn syrup, and artificial/natural fruit flavorings. The primary ingredient for most
organic fruit rolls is fruit purée and/or juice. Sometimes vegetable purées are also included.
Production costs and high demand could be contributing to the large premiums. Using real
organic fruit or vegetables as the primary ingredient is much more expensive than sugar and
flavorings. Furthermore, many of the fruit snack products are marketed for children, which
could explain part of the higher demand for these organic products. It has been shown that
consumers with children under the age of 18 in the household are more likely to purchase
organic (Yiridoe et al. 2005; Nasir and Karakaya 2014). The IRI (2016) also indicates that
households with children seek natural or organic snacks that are easy to eat and transport.

Tortilla chips
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Tortilla chip premiums and market shares stayed relatively constant overtime. The
premiums ranged from 16% to 25% and followed the penetration rate patterns closely. These
estimates are higher than the average 12.64% premium found in an auction experiment by He
and Bernard (2011). There is limited data available on organic food corn production because
the majority or organic corn produced is feed for the dairy industry. However, the premiums
follow the organic price trends for organic food corn from 2011 to 2014 (McBride et al. 2015).
This suggests a stable market with possible further potential for growth.
The majority of tortilla chips are corn based, but vary in flavor, shape, and style. There
is a subset of chips made with whole grains, seeds, and alternative ingredients such as quinoa to
attract the health-conscious consumer. The healthy attribute commands a positive price
premium, but is negative when interacted with organic (see Table 4.7). The reduced marginal
effect could be due to differences in organic ingredient costs or less consumer willingness to pay
for these attributes in tortilla chips.

Conclusions

Organic price premiums were estimated for bars, fruit-flavored snacks, rice/popcorn
cakes, and tortilla chips using household based purchase data over a period of seven years.
Positive premiums were found, indicating market opportunities in organic production for the
snack food industry. Bars had decreasing premiums overtime stabilizing at around 35%. Fruitflavored snacks had the highest estimated premiums and the rice/popcorn cakes the lowest.
Tortilla chip premiums were between 16 to 25%. These results suggest organic snack food
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premiums vary depending on the industry and it is important for producers to understand their
specific product before deciding to enter the organic market.
Future work could include estimating premiums for more product categories such as
cookies and other salty snacks and updating the trends as data becomes available. Another next
step is conducting second stage regressions using the premiums as the dependent variable to
investigate how various market factors affect the organic premium levels. Premium estimates
using the store scan data will also be conducted for comparison to the household data.
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Table 4.1. Organic market shares for snack food product categories in 2014
Store Scan Data
Organic
Organic
Total Volume
Product Category
Share
Volume
Sold (oz)
Revenue
Sold (oz)
Bars
365,177,875 3,927,119,814 0.0930 794,853,370 9,546,799,511
Rice/popcorn cakes
7,183,086
152,368,271
0.0471
18,422,625
360,845,707
Fruit-flavored snacks 28,341,119
704,641,602
0.0402
33,362,705
2,605,174,81
Tortilla chips
100,437,064 2,856,861,509 0.0352 331,480,001 12,165,456,608
Organic
Revenue

Total
Revenue

Organic Share
Volume Sold
(oz)
0.0833
0.0511
0.0128
0.0272

Household Data

102

Bars
Rice/popcorn cakes
Fruit-flavored snacks
Tortilla chips

Organic
Sales
179,551
4,167
12,935
44,190

Total Sales
2,144,101
89,104
350,017
1,110,686

Organic
Share
Sales
0.0837
0.0468
0.0370
0.0398

Organic
Volume
Sold (oz)
391,417
11,245
17,478
170,327

Total Volume
Sold (oz)
5,785,514
223,159
1,478,103
5,478,662

Organic Share
Volume Sold
(oz)
0.0676
0.0504
0.0118
0.011

Organic
Share of
Transactions
0.0790
0.0356
0.0273
0.0318

Table 4.2. Descriptions of model explanatory variables
Category

All

Bars

Rice/popcorn
cakes

FruitFlavored
Snacks

Tortilla chips

*

Variable
Organic
Private*
Month
Volume
Store_type
Discount
Location
Variety
Chocolate*/vanilla/caramel
Nuts
Peanut
Oats
Fruit
Marshmallow
Chewy*/crispy/crunchy/soft
Protein/low_carb/gluten_free
Meal_Replacement
Energy*
Fiber
Unsalted*
Wholegrain*
Thin
Mini
Gluten_free
Cheese
Savory
Sweet
Pieces
Roll
Rope
Twist
Sweet
Healthy*
Lime
Cheese
Hot
Vegetable
Triangle/round/rolled
Restaurant_style

Description
Front of package indicates product is organic
Private label product
Month of product purchased by household
Size of product (oz)
Grocery, drug, mass merchandiser,
supercenter, convenience, dollar, club, or other
Indicates product was purchased at a discount
Household geographic market area
Assorted flavors/purchased as a variety pack

Flavor/ingredient attributes

Texture attributes
Health claims

No salt added label on front of package
Alternative grains such as whole wheat

Gluten free label on front of package
Flavored with cheddar or other cheese type
All other savory flavors (e.g. onions, garlic)
Sugar flavoring (e.g. caramel)
Shape attributes

Multigrain, seeds, alternative ingredients

Spicy flavoring
Vegetable flavoring (e.g. onion)
Shape attributes
Style attribute

interacted with organic
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Table 4.3a. Product attribute summary statistics from 2014 for bars and rice/popcorn cakes
Attribute

Bar

Organic
36,468 7.90
Private
61,668 13.35
Variety
29,060 6.29
Chocolate
173,542 37.58
Vanilla
5,077
1.10
Caramel
26,968 5.84
Nuts
93,667 20.28
Peanut
90,881 19.68
Oats
39,394 8.53
Fruit
116,577 25.24
Marshmallow
15,993 3.46
Chewy
149,813 32.44
Crispy
36,464 7.90
Crunchy
46,498 10.07
Soft
10,033 2.17
Protein
58,620 12.69
Low_carb
23,755 5.14
Gluten_free
33,781 7.31
Meal_Replacement 12,472 2.70
Energy
31,424 6.80
Fiber
39,796 8.62

Rice/Popcorn Organic
Cakes
Private
Variety
Unsalted
Wholegrain
Thin
Mini
Gluten_free
Cheese
Sweet
Savory

Total

% of
%
total organic

Category

1064
6511
595
1242
2344
229
930
8966
5899
11844
4548

3.56
21.78
1.99
4.16
7.84
0.77
3.11
30.00
19.74
39.63
15.22
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% out of
% out of
organic
non-organic
transactions transactions

100.00
0.15
4.19
10.81
23.60
1.65
11.36
8.39
5.40
5.71
0.14
2.42
3.64
9.42
2.99
9.27
0.00
8.66
0.68
48.68
0.86

100.00
0.26
4.19
51.46
3.29
1.65
29.17
20.91
5.84
18.24
0.06
9.93
3.64
12.01
0.82
14.90
0.00
8.02
0.23
41.95
0.94

0.00
14.48
6.47
36.39
0.91
6.20
19.52
19.57
8.76
25.84
3.75
34.37
8.26
9.90
2.29
12.50
5.58
7.25
2.91
3.79
9.27

100.00
1.60
0.00
14.73
32.76
19.65
0.00
10.48
0.00
1.06
1.25

100.00
9.77
0.00
17.20
72.18
4.23
0.00
88.35
0.00
11.84
5.36

0.00
22.23
2.06
3.67
5.47
0.64
3.23
27.84
20.47
40.65
15.58

Table 4.3b. Product attribute summary statistics from 2014 for fruit-flavored snacks and tortilla
chips
% out of
% out of
organic
non-organic
transactions transactions

Category

Attribute

Total

% of
total

%
organic

FruitFlavored
Snacks

Organic
Private
Variety
Pieces
Roll
Rope
Twist

2534
16509
66918
75019
13123
1300
1028

2.73
17.79
72.10
80.83
14.14
1.40
1.11

100.00
1.64
0.88
1.90
0.00
59.15
0.19

100.00
10.66
23.13
56.35
0.00
30.35
0.08

0.00
17.99
73.48
81.52
14.54
0.59
1.14

Tortilla
Chips

Organic
Private
Variety
Sweet
Healthy
Lime
Cheese
Hot
Vegetable
Triangle
Round
Rolled
Restaurant_style

14326
69947
665
525
17210
9625
77173
15939
7712
246152
52088
5077
60952

4.04
19.74
0.19
0.15
4.86
2.72
21.78
4.50
2.18
69.48
14.70
1.43
17.20

100.00
9.13
0.00
14.48
15.90
0.52
0.02
0.50
1.52
5.60
0.52
3.17
1.48

100.00
44.60
0.00
0.53
19.10
0.35
0.10
0.55
0.82
96.24
1.88
1.12
6.28

0.00
18.70
0.20
0.13
4.26
2.82
22.70
4.67
2.23
68.35
15.24
1.45
17.66
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Figure 4.1. Organic penetration rates for snack bars using store-based scanner data (left) and
household-based data (right)
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Figure 4.2. Organic penetration rates for rice/popcorn cakes using store-based scanner data (left)
and household-based data (right)
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Figure 4.3. Organic penetration rates for fruit-flavored snacks using store-based scanner data
(left) and household-based data (right)
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Figure 4.4. Organic penetration rates for tortilla chips using store-based scanner data (left) and
household-based data (right)
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Table 4.4. Selected estimation results for bars from 2008 to 2014. Standard errors are presented in parentheses.
Variable
Organic

2008
0.798***
(0.042)

2009
0.574***
(0.009)

2010
0.515***
(0.009)

2011
0.396***
(0.006)

2012
0.401***
(0.006)

2013
0.410***
(0.005)

2014
0.425***
(0.005)

Organic_Private

-0.143***
(0.047)

-0.183***
(0.028)

-0.213***
(0.029)

-0.0181
(0.024)

-0.043**
(0.023)

-0.072**
(0.034)

-0.099**
(0.047)

Organic_Energy

-0.413***
(0.020)

-0.343***
(0.017)

-0.275***
(0.014)

-0.226***
(0.009)

-0.300***
(0.010)

-0.323***
(0.010)

-0.315***
(0.011)

0.014
(0.011)

0.018***
(0.007)

-0.024***
(0.006)

-0.043***
(0.004)

-0.055***
(0.004)

-0.062
(0.004)

-0.057***
(0.004)

Organic_Chewy

-0.274***
(0.014)

-0.211***
(0.015)

-0.189***
(0.011)

-0.199***
(0.009)

-0.147***
(0.009)

-0.138***
(0.014)

-0.261***
(0.01)

Private

-0.141***
(0.036)

-0.257***
(0.004)

-0.295***
(0.005)

-0.381***
(0.004)

-0.351***
(0.004)

-0.314***
(0.004)

-0.287***
(0.004)

Energy

0.163***
(0.016)

0.121***
(0.015)

0.072***
(0.011)

0.012**
(0.006)

0.083***
(0.008)

0.108***
(0.008)

0.098***
(0.010)

Chocolate

0.003***
(0.002)

-0.016***
(0.002)

-0.16***
(0.002)

0.001
(0.002)

0.013***
(0.002)

0.026***
(0.002)

0.018***
(0.002)

Chewy

0.023***
(0.005)

-0.035***
(0.003)

-0.047***
(0.003)

-0.032***
(0.003)

-0.039***
(0.005)

-0.044***
(0.003)

0.001
(0.003)

Variety

0.026***
(0.003)

0.010***
(0.002)

-0.007***
(0.002)

-0.009***
(0.002)

0.031***
(0.003)

0.031***
(0.003)

0.041***
(0.003)

Volume

-0.015***
(0.000)

-0.015***
(0.000)

-0.016***
(0.000)

-0.015***
(0.000)

-0.016***
(0.000)

-0.016***
(0.000)

-0.016***
(0.000)

Discount

-0.067***
(0.002)

-0.057***
(0.001)

-0.060***
(0.001)

-0.053***
(0.001)

-0.056***
(0.001)

-0.066***
(0.001)

-0.085***
(0.002)

0.71

0.74

0.75

0.75

0.73

0.72

0.74

Organic_Chocolate
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R2

*Significant at the 10% level, **Significant at the 5% level, ***Significant at the 1% level

Table 4.5. Selected estimation results for rice/popcorn cakes from 2008 to 2014. Standard errors are presented in parentheses.
Variable
Organic
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2008
0.146***
(0.034)

2009
0.104***
(0.032)

2010
0.114***
(0.032)

2011
0.144***
(0.032)

2012
0.164***
(0.031)

2013
0.077**
(0.030)

2014
0.129***
(0.025)

Organic_Private

0.057*
(0.032)

-0.0272
(0.030)

0.000
(0.043)

-0.022
(0.036)

0.016
(0.033)

0.171***
(0.045)

0.136***
(0.027)

Organic_Unsalted

0.016
(0.031)

0.001
(0.026)

0.107***
(0.031)

0.068
(0.028)

0.060**
(0.024)

0.072**
(0.030)

0.104***
(0.028)

Organic_Wholegrain

-0.023
(0.040)

-0.135***
(0.041)

-0.153***
(0.039)

-0.203***
(0.034)

-0.267***
(0.031)

-0.354***
(0.033)

-0.410***
(0.035)

Private

-0.315***
(0.006)

-0.329***
(0.008)

-0.272***
(0.007)

-0.263***
(0.007)

-0.266***
(0.008)

-0.257***
(0.013)

-0.203***
(0.012)

Unsalted

0.062***
(0.012)

0.040***
(0.013)

-0.072***
(0.018)

-0.022
(0.014)

-0.003
(0.015)

0.033**
(0.017)

-0.022
(0.015)

Wholegrain

-0.127***
(0.0176)

0.067***
(0.022)

0.000
(0.026)

0.127***
(0.020)

0.205***
(0.020)

0.273***
(0.023)

0.243***
(0.024)

Variety

0.305***
(0.039)

0.482***
(0.113)

0.285***
(0.009)

0.353***
(0.016)

0.229***
(0.018)

0.204***
(0.030)

0.311***
(0.030)

Volume

-0.086***
(0.002)

-0.080***
(0.002)

-0.093***
(0.002)

-0.109***
(0.003)

-0.087***
(0.003)

-0.062***
(0.003)

-0.061***
(0.003)

Discount

-0.068***
(0.004)

-0.042***
(0.004)

-0.071***
(0.004)

-0.070***
(0.004)

-0.079***
(0.005)

-0.145***
(0.006)

-0.141***
(0.006)

0.61

0.52

0.51

0.57

0.54

0.46

0.48

R2

*Significant at the 10% level, **Significant at the 5% level, ***Significant at the 1% level

Table 4.6. Selected estimation results for fruit-flavored snacks from 2008 to 2014. Standard errors are presented in parentheses.
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Variable
Organic

2008
0.692***
(0.028)

2009
0.919***
(0.022)

2010
0.921***
(0.022)

2011
0.855***
(0.016)

2012
0.923***
(0.017)

2013
0.941***
(0.018)

2014
0.864***
(0.016)

Organic_Private

-0.260***
(0.043)

-0.336***
(0.031)

-0.489***
(0.030)

-0.454***
(0.023)

-0.419***
(0.025)

-0.648***
(0.024)

-0.247***
(0.038)

Private

-0.210***
(0.006)

-0.240***
(0.006)

-0.283***
(0.004)

-0.280***
(0.005)

-0.226***
(0.005)

-0.209***
(0.006)

-0.217***
(0.006)

Piece

-0.161***
(0.009)

-0.105***
(0.010)

-0.246***
(0.011)

-0.275***
(0.012)

-0.260***
(0.013)

-0.329***
(0.011)

-0.327***
(0.011)

Roll

0.125***
(0.009)

0.181***
(0.010)

0.034***
(0.010)

0.050***
(0.012)

0.095***
(0.012)

0.020*
(0.011)

0.025**
(0.017)

Rope

0.205***
(0.034)

0.031
(0.028)

-0.166***
(0.031)

-0.116***
(0.026)

-0.219***
(0.026)

-0.285***
(0.023)

-0.147***
(0.017)

Twist

0.618***
(0.042)

0.210***
(0.011)

0.241***
(0.013)

0.349***
(0.015)

0.554***
(0.022)

0.476***
(0.021)

0.421***
(0.018)

Variety

-0.124***
(0.004)

-0.139***
(0.004)

-0.099***
(0.003)

-0.098***
(0.003)

-0.039***
(0.003)

-0.037***
(0.004)

-0.045***
(0.004)

Volume

-0.015***
(0.000)

-0.013***
(0.000)

-0.013***
(0.000)

-0.012***
(0.000)

-0.014***
(0.000)

-0.015***
(0.000)

-0.015***
(0.000)

Discount

-0.078***
(0.004)

-0.070***
(0.003)

-0.089***
(0.003)

-0.073***
(0.003)

-0.085***
(0.003)

-0.078***
(0.003)

-0.082***
(0.003)

0.67

0.65

0.72

0.69

0.72

0.68

0.68

R2

*Significant at the 10% level, **Significant at the 5% level, ***Significant at the 1% level

Table 4.7. Selected estimation results for tortilla chips from 2008 to 2014. Standard errors are presented in parentheses.

113

Variable
Organic

2008
0.118***
(.007)

2009
0.184***
(0.007)

2010
0.105***
(0.008)

2011
0.093***
(0.008)

2012
0.099***
(0.007)

2013
0.083***
(0.006)

2014
0.128***
(0.005)

Organic_Private

0.478***
(0.012)

0.272***
(0.009)

0.370***
(0.009)

0.349***
(0.010)

0.338***
(0.009)

0.337***
(0.008)

0.310***
(0.006)

Organic_Healthy

-0.195***
(0.013)

-0.146***
(0.013)

-0.177***
(0.013)

-0.135***
0.013

-0.059***
(0.011)

-0.060***
(0.09)

-0.060***
(0.007)

Private

-0.839***
(0.008)

-0.667***
(0.003)

-0.689***
(0.003)

-0.652***
0.003

-0.631***
(0.003)

-0.674***
(0.003)

-0.634***
(0.003)

Healthy

0.302***
(0.007)

0.230***
(0.005)

0.231***
(0.005)

0.141***
0.004

0.107***
(0.004)

0.130***
(0.004)

0.128***
(0.004)

Variety

0.158**
(0.032)

-

-

0.777**
0.040

0.321**
(0.053)

0.479**
(0.026)

0.541***
(0.018)

Volume

-0.022**
(0.000)

-0.023***
(0.000)

-0.021**
(0.000)

-0.020**
0.000

-0.021***
(0.000)

-0.021***
(0.000)

-0.079***
(0.002)

Discount

-0.087**
(0.002)

-0.112***
(0.001)

-0.111***
(0.001)

-0.106**
0.001

-0.099***
(0.001)

-0.102***
(0.001)

-0.018***
(0.000)

0.58

0.71

0.72

0.72

0.71

0.70

0.71

R2

*Significant at the 10% level, **Significant at the 5% level, ***Significant at the 1% level
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Figure 4.5. Impact of U.S. census region on price. Each dot represents the average percent
change in price for that product compared to Los Angeles, CA.
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Figure 4.6. Impact of store type on price. Each dot represents the average percent change in
price for that product compared to grocery stores.
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Figure 4.7. Impact of month on price. Each dot represents the average percent change in price
for that product compared to January.
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Figure 4.8. Organic price premiums from 2008 to 2014 for snack bars
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Figure 4.9. Organic price premiums from 2008 to 2014 for rice/popcorn cakes
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Figure 4.10. Organic price premiums from 2008 to 2014 for fruit-flavored snacks
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Figure 4.11. Organic price premiums from 2008 to 2014 for tortilla chips
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CHAPTER FIVE
DISSERTATION CONCLUSIONS

The objective of this dissertation is to gain a deeper understanding of organic and
sustainable food and beverage markets. Price premiums for red wine and snack products and
willingness to pay for beer are estimated. Claims and certifications of organic and sustainable
production for wines are found to command positive price premiums. Marginal effects for noncertified sustainable and organic wines have grown over time. Furthermore, the results suggest
official certification may not always be necessary to receive premiums. Having multiple
certifications is also found to either have an insignificant impact on wine prices or diminishing
returns.
In studying consumers’ responses to information about organic status for beer, the
consumer panels are not to be willing to pay higher prices for organic production. This result
could be mimicking the organic bias that has been found in the wine industry. However,
consumers who prefer craft beers and/or are more open to new food experiences are willing to
pay more for organic beer. Therefore, there could be market opportunities for microbreweries to
add organic production to their product lines.
Organic premiums vary in magnitude and growth over time for the four snack product
categories analyzed in the third study. Demand and supply conditions can explain the
differences in premiums received by producers. Therefore, it is important that snack food
producers research product categories separately before deciding to enter the organic market.
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Overall, the results from this dissertation show consumer perception and prices received by
producers of organic and sustainable products depends on the product being analyzed.
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