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Abstract

The organic produce market has commanded significant market share, occupying a stable and
strong 11.4 points of the conventional produce market. Despite the significant growth and market
share that organic produce commands in produce sector, price premiums remain high. This study
seeks to understand the price behavior and structure of the organic produce market in the United
States. While the largest price premium was expected to be applied at the retail level, the results
found that the largest percent price differentials are observed at the wholesale level, although
decreasing. This study also proved that the organic produce market operates much like a
category of its own with the results revealing that organic prices at the retail level could largely
not be explained by conventional prices. This suggests that organic price behavior is divergent
from conventional produce at both markets, most notably at retail. This thesis attempts to reveal
pricing behavior and structure of the organic produce market across two points in the supply
chain in order to focus greater attention on the origins of organic price premiums and the factors
that may explain them.
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1. Introduction

The organic foods market has proved to be stable and strong, even outperforming the
conventional foods market during the years of the worst economic downturn since the Great
Depression. The Organic Trade Association [OTA] (2010, para. 2) reveals that while total U.S.
food sales only grew by 1.6% in 2009, organic food sales grew by 5.1% to $24.8 billion. The
stable growth of the organic foods market was not as impressive as the double digit growth of the
organic produce category — long the top-performing organic category. The largest percentage of
organic food sales in the U.S., approximately 38%, is attributable to fruits and vegetables totaling
$9.5 billion in 2009 — an 11.4% increase from 2008 sales. This represents an 11.4% market share
of total U.S. produce sales (Laux, 2010, para. 13).

The organic produce category has taken a firm root. From 2000 to 2009, organic food
sales have grown from $6.1 billion (1.2% of total U.S. food sales) to $24.8 billion (3.7%),
whereas organic produce has grown from $2.55 billion (3% of total U.S. produce sales) to $9.5
billion (11.4%) during the same time period (OTA, 2010, para. 4). In fact, fresh produce retail
sales have averaged 15% annual growth from 1997 to 2007 (Economic Research Service [ERS],
2009b, p. 14) Despite the impressive growth of organic foods sales, particularly produce, in the
last decade the establishment of a viable organic foods market was extremely challenging. And
after centuries of organic farming, organic food consumption is only now beginning to make a
comeback.

Taking into consideration the massive growth of the organic produce market, this paper
explores what factors are contributing to the observed organic price premium and where
specifically this price premium originates from.

1.1 Research Question




Little research has been conducted analyzing price premium differences across the
distribution channel in order to prove rather than speculate the true sources of organic premiums.
Specifically, the topic will explore price differentials across the supply chain and regions
between conventional and organic varieties. Second, this study will analyze organic price
differentials observed across the supply chain from wholesaler to retailer across time to establish
where organic market power lies. In summary, this study seeks to answer the following research
questions:

Where does the organic price premium originate from in the supply chain?

What factors contribute to the organic price observed at the wholesale and retail

markets?

The research is needed to empirically demonstrate where and how resources, including
economic and political pressure, should be placed in the distribution channel in order to
strengthen the organic produce industry in the United States. In addition, the research attempts to
demonstrate divergent organic price behavior signifying organic produce as a distinct and
separate category from conventional produce. The performed analyses will holistically analyze
the premium pricing trends and market structure in the organic produce sector from 2007 to
2010. The results of this study will help to reveal important market structure changes that took
place during the economic recession.

The paper is divided into seven parts. The Introduction concludes with a brief history of
the organic foods movement to contextualize the organic foods movement in modern times.
Section two will be a literary review of current research that has explored the current organic
foods market from various angles. The third section will lay out the study design for collecting

and analyzing the data and results. Following the methodology, the results will be revealed. The



fifth section will discuss the results. The final section of the paper will be split between further
discussion points to be explored and concluding remarks.

1.2 Brief History of Organic Farming

Organic farming is a particular method that avoids using genetically modified compounds
and most chemicals from agricultural production (Heiman & Peterson, 2008, p. 729). Essentially
since the beginning of human time, the only form of farming was organic and largely
subsistence. It was not until the rise of modern technology and science from the Industrial Age
and the environmental impacts of the World Wars that a modified farming approach took root
(Vogt, 2007, p. 10). The term “organic” farming was not largely defined and distinguished until
the 1890°s (Vogt, 2007, p. 12). Precisely because there were no alternative farming methods, no
distinction and definition was made.

At the end of the nineteenth century reform movements developed and centered on an
organic and healthier living style that rejected an industrialized and “modern” approach to
farming and nature (Vogt, 2007, p.12). Rachel Carson’s Silent Spring (1962) was a “great blow
to industrial agriculture and a big boost for an organic alternative (Sligh & Cierpka, 2007, p. 33).
The United States was slower to embrace organic movements than Europe and it was not until
the 1970’s that an earnest change movement took root (Lockeretz, 2007, p.1). Even then the
organic movement was grouped with the countercultural revolution of the time and given a
“hippie” connotation (Lockeretz, 2007, p.5). The organic food movement in the United States
had to jump through social, political, and economical hurdles through the late twentieth century
before it would shed its public skepticism and become a viable market alternative.

In the 1970’s non-profit organizations began to establish standards for organic

production, which by the 1980’s led some states to offer certification services (ERS, 2009a, p. 2).



It was not until the implementation of the National Organic Standards through the 2002 Farm
Act that a uniform set of standards and labels was required in order to designate a product as
organic (ERS, 2009a, p. 2). Most notably, the 2002 standards require farms converting to organic
production a three year transition period, in which products cannot be labeled as organic, in order
to allow the soil to completely transition (ERS, 2009b, p. iv)*. A three year lag is necessary to
protect the integrity of the organic standards. However, this is a lengthy and detrimental lag
between retail demand increases and supply in addition to a financial impediment for farmers
converting to organic production. In the last decade strong growth has carved a place in the mass
market for organic foods; however the industry still faces challenges in order to continue its

growth.

2. Literature Review

There is a plethora of research on the trends of price and cost for organic foods. However,
the research proves disjointed among varying agricultural agencies, supply chain point emphasis,
and across categories. Current research has not succeeded in analyzing price trends across the
supply chain utilizing systematically and nationally collected data. And finally the recent
economic downturn may in fact reveal a market structure shift towards the very strong yet
inactive retailer power.

The following literature review seeks to synthesize key research across disciplines. The
literature review is divided into four parts. First, a discussion on the research conducted
surrounding price differentials. The second and third sections synthesize research on the factors
that are impacting the organic industry. Lastly, a discussion on the recent market structure shifts

seen in the organic industry concludes the literature review. The novelty and importance of this

! See ERS (2009a; 2009b) for more information on the distinguishing organic products.



research paper’s question will be weaved throughout the literature review. The literature review
will lead into the methodology that derives the hypotheses and details the study design.

2.1 Price Differentials observed across Regions and Time

Very little research has been conducted in the past decade to measure price differentials
between organic and conventional varieties across various produce types and regions at the retail
and wholesale level. Research by Smith, Huang, and Lin (2009, p. 197) confirms that
discrepancies in price differentials vary across products and locations, yet the topic has yet to be
explored in depth.

Much of the information cited lacks substantial or market-wide data to support observed
price differentials. For example, Smith et al. (2009, p.198) cites a study that reports price
premiums ranging between 40 to 175% in Arizona depending on the type of produce. Major
(2009, para. 2) claims that organic produce can still be two to three times the cost of
conventional counterparts. Other studies support that organic and conventional products can be
available at the same price or organics may exceed a 100% premium (Pearson & Henryks, 2008,
p. 100). The most comprehensive study conducted by the ERS (20093, p. iv) analyzed retail
prices of 18 fruit and 19 vegetable varieties, finding that two-thirds of the items had organic
price premiums less than thirty percent. Needless to say, there is a lack of systematic research on
the actual price differentials observed across the United States.

An aggregation of the United States market provides valuable insight on price
differentials in the organic foods industry; however price differentials may be explained to some
degree by region. Research by Smith et al. (2009) is one of the few studies that goes into depth
on the regional and seasonal price discrepancies observed in the fluid milk market. In the case of

milk, prices fluctuated in a regular and cyclical way according to the season. In addition,



research found that milk prices were significantly higher in the South and the lowest in the
Central United States (p. 201). The research also studied regional price differences in the fluid
milk market through a demographic lens. In regards to organic produce, there is a lack of price
differential analysis that goes into depth to account for regional and season factors.

This research paper seeks to understand if regional price differences are experienced in
the organic produce category as well. In addition, the research will lead into the next topic that
price premiums observed vary across the organic supply chain, which may have varying
constraints across regions. Pearson et al. (2008, p. 100) suggest that “premiums tend to relate to
the additional costs involved at all stages in the organic supply chain”. The results from this
research paper will aid in targeting the points in the supply chain and across regions where the
largest price differentials are observed.

2.2 Upstream Contributors to Organic Price Premiums

There appears to be confusion on the responsibility that downstream versus upstream
parties play in the largest price premium due to demand/supply, marketing, and risk aversion.
The ERS (200943, p. iv) asserts that “organic food costs more to produce and commands
significant price premiums at the farm level.” However, ERS research on carrots indicates that
prior to the economic recession handlers and wholesalers were responsible for the largest
premiums attached to organic produce from 2004-2006 (p. 15). This section seeks to understand
what factors in the organic industry may be contributing to the price premium observed.

The literature review indicates that a lagging United States supply contributes to observed
price differentials in the market. The ERS (2009b, p. iii) stated that in the organic market “only
one segment has not kept pace — organic farms” in response to the rapid growth in demand,

despite organic farmland doubling from 1997 to 2005. The Economic Research Service explains



that organic cropland growth rates are more sporadic and volatile than retail sales growth?(ERS,
2009b, p. 10). As aresult, in 2007 57% of handlers reported limited supply of needed ingredients
and 16% reporting critical produce shortages (ERS, 2009b, p. 9).

Recently, a number of large retailers detailed strategic plans to increase organic offerings
in stores, including Wal-Mart in 2006 planning to double its offerings (Gogoi, 2006, para. 4).
The news was not heralded by small farmers, who were critical that the emergence of large
retailers would shift the supply sources of organic products from small farms to mega-farms and
drive down costs pushing small farmers out of production. It is too early to say, yet as of 2007,
approximately 23% of farms contained 60% of certified organic farmland with 500 or more acres
per farm (ERS, 2009b, p.11). It is still unclear if larger, supposedly more efficient, mega-farms
are able to drive down costs. It is clear that current organic production is a bottleneck to supply,
however steep conversion barriers do not hold a promising outlook for improved future organic
supply.

Supply is a critical concern and price factor for organic produce, but a number of barriers
continue to prevent more conversion of farmland to organic production in order to meet demand.
The ERS (2009b, p. 1) states that negative stigma and financial burden are the main inhibitors to
organic acreage conversion. There is a lack of literature on stigma associated with organic
production, yet it is suggested that there is an underlying community social pressure towards
conventional farming and a stigma associated with organic conversion. Farmers face a
significant financial burden when converting to organic due to a three-year transition period, in
which farmers face lower yields while produce can only be sold at lower conventional prices

until the conversion is complete (ERS, 2009a, p. 9).

2 See ERS (2009b) for more information detailing organic production growth by category and state.



However, it is important to note that research demonstrates a lack of support from
purchasers to certify farmland and the government has demonstrated a “hands-off” policy or
“free-market approach” towards organic farm certification (Dimitri & Oberholtzer, 2009, p. 139;
ERS, 2009b, p. 12). The 2002 Farm Act provided some provisions to help defray the conversion
costs, but it wasn’t until the 2008 Farm Act that a fivefold increase in government spending was
provisioned, with $22 million dedicated to cost-share programs (ERS, 2009a, p. 20). This is in
stark contrast to Europe where “government policies encourage farmers to adopt organic
farming” particularly through “green payment” subsidies (ERS, 2009b, p. 12). Rather than
recommend a particular political stance, this thesis seeks to understand and reveal price behavior
of organic produce perhaps organically directing attention to areas in the industry that are
impacting growth.

The volatile and inconsistent growth rates in organic acreage as well as growing demands
have placed pressures on the organic produce supply chain. The couriers of the organic produce
and foods are referred to as organic “handlers.” Organic handlers are defined as “firms that buy
organic products from farmers and other suppliers, process or repack the goods, and then sell the
value-added resulting products to retailers, institutions, and other handlers, or directly to
consumers or restaurants” (ERS, 2009b, p. 8). Handlers are critical in maintaining the “organic
integrity of a product as it moves along the supply chain” (ERS, 2009a, p. 6). Specifically,
organic produce requires temperatures maintained to certain standards and separated from
conventional produce during shipping, in all likelihood contributing to increased organic costs
(ERS, 2009b, p. 14). Distinct and separate distribution channels can clearly add cost to
distribution, especially in the early development stages when economies of scale are not yet

reached.



One of the factors that may contribute to larger price differentials upstream is Heiman &
Peterson’s (2008) research which reveals that buyers are willing to pay higher premiums for
long-term and consistent supply relationships. It is due to the intense competition upstream that
buyers rely on contracts versus spot-market sales (ERS, 2009b, p. 9). The ERS (2009b, p. 9)
reports that in 2007 60% of all conventional agricultural products were spot-market purchases
while 65% of the organic product volume purchased from organic handlers was through written
or verbal contract. Pearson et al. (2008, p. 98) supports this research indicating that the organic
foods industry faces a twofold challenge of the sourcing and continuity in supply. The
phenomena of supplier relationships in the organic market further illustrates why handlers “move
nearly all organic products from the farm to the retailer” and explains an observed increase in
certified organic facilities from 2,790 in 2004 to 3,225 in 2007 (ERS, 2009b, p. 8). Retailers and
handlers have also confronted domestic conversion barriers and supply bottleneck by importing
organic agriculture from certified farms in foreign countries.

The shortage of supply to meet the increasing demand for organics food has resulted in
larger retailers, such as Wal-Mart, to look into importing to meet demand. The ERS (20093, p.
iv) suggests that although handlers rely primarily on domestic suppliers, some 38% of organic
products are imported. Research shows that in 2007, USDA-accredited groups certified 27,000
producers and handlers worldwide, 16,000 in the U.S. and 11,000 in over 100 foreign countries
(ERS, 20094, p. 8). The estimated value of said organic imports as of 2009 is $1-1.5 billion
(ERS, 20094, p. 8). Despite initial domestic small farmer concerns with Wal-Mart’s organic
expansion, the literature review indicates that domestic supply has not been displaced by
international imports, but rather supplemented to meet growing demand.

2.3 Downstream Contributors to Organic Price Premiums
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The organic market has been long-heralded as a “niche market” (Pearson et al., 2008, p.
96). In a sector where profit margins are extremely low if non-existent for commodities, the high
organic premiums on produce appear to bring profitability back to the American grocery basket.
However, research indicates that hesitance to expand organic offerings and poor marketing fail to
realize potential sales volume. The ineffective marketing of organic produce is detrimental
taking into consideration the recent distribution shift.

Since the emergence of the organic foods industry over two decades, organic varieties
have often been limited to specialty and/or natural foods stores. Consumers can be expected to
have a particular knowledge and education of organic produce if they willingly chose to shop at
the natural food store. 2010 Mintel consumer survey research highlights that the primary
motivators for organic consumers are the perceived health and environmental benefits. Also,
according to the ERS (2009b) and Mintel consumer research (2010) education is a significant
attribute of the organic consumer.

Research indicates that the majority of organic food sales, particularly produce sales, are
made at conventional retail outlets. In order for true market power to turn the tide in the organic
foods industry through increased supply and ultimately lowered cost premiums, organic foods
must increase convenience through placement in mass retailers and supermarkets nationwide,
where it is estimated that over 70% of groceries are purchased in supermarkets (Pearson et al.,
2008, p. 106). Despite the increasing number and variety of organic retail outlets, consumers
may not be seeing lower prices. For example, retailers passed on higher commodity and energy
costs to consumers in the form of higher retail prices in 2008 (ERS, 2009a, p. 16). Furthermore,
poor promotion may be keeping high price premiums in order to maximize profits for the niche

market.
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Qualitative research by Pearson et al. (2008, p. 102) provides significant insight into the
marketing shortcomings of the organic foods industry. From the onset the organic food industry
failed to give rise to a strong global brand that could effectively communicate the benefits of
organic foods (Pearson et al., 2008) to the grocery shopper and build consumer loyalty.
Furthermore, many retailers fail to effectively market and realize sales of organics by placing
organic foods in a separate section in the store, thus reaffirming its status as a niche product
(Batte et al., 2007). This strategy effectively cripples the growth of organic foods by not placing
organic foods in-line with their conventional counterpart which would enable more competition
and consumer decision power. While shelf-talkers, in-store educational displays, and additional
marketing tactics may in fact contribute to higher perceived category management costs and
retailers may then justify higher premiums, the benefits of educating consumers may pay for
itself with better category performance on a high mark-up item.

2.4 Shifting Market Structure during a Recession

The downstream factors impacting organic sales are further compounded by research
revealing a recent shift in the retailer portfolio. The Organic Trade Association released in a
2010 press release (para. 4) that the “mass market channel had the lion’s share of organic food
sales in 2009, with 54% of organic sold through mainstream grocers, club stores, and retailers.”
Natural retailers were the second largest retail outlet with 38% of organic volume, and smaller
percentages for farmers markets, co-ops, and CSA (community-supported agriculture) programs
(OTA, 2010, para. 4). The OTA’s press release addressed this in terms of sales volume, while the
ERS (2009b, p. 6) notably observes that organic food was available in 82% of retail food stores
as of just 2007. Even in the organic produce category; conventional channels are the primary

outlet. Since 1991 research has shown a consistent growth in the sales volume of organic foods
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through conventional marketing channels; whose potential impact on the market structure and
price behavior needs to be explored.

Current research alludes to a gradual shift in the market structure at the start of the
economic downturn in 2007. These findings show a completely different picture of the organic
industry as compared to two decades ago. The ERS (20093, p. 5) explains how in the “carly
1990s, organic farmers identified lack of consumer demand as a major marketing problem, and
organic farmers frequently sold organic productions into conventional markets.” Within a decade
the organic industry experience an enormous transformation from a supply-driven to a demand-
driven sector (ERS, 2009b, p. 10).

Prior to the economic recession, the organic handler played a critical role in transporting
organic produce from farm to plate, however recent literature suggests a shift towards more
direct procurement. Still, current research is contradictory on the current power of the wholesale
market. Studies from the ERS (2009b, p. 8) revealed that from 2004 to 2007 the share of handler
sales decreased 13 points with conventional markets, club stores, and other outlets making large
gains. However, 63% of handlers in 2007 reported converting all or part of their business to
organic, many adapting production to support a “mixed” operation (ERS, 2009b, p. 8). This shift
would make sense in the organic industry because “market needs can be more effectively met
through vertically coordinated transactions” (ERS, 2009b, p. 9). In 2004, the majority of handler
sales, 37%, were coordinated by small handler companies of annual sales of less than $500,000
(ERS, 2009b, p. 11). The ERS (2009b, p. iv) points out that the structural change at both the
retail and manufacturing levels has resulted in more and larger firms participating in the sector.

It is important to note that despite the increasing volume and size of firms in the organic

sector, small farms have not been pushed out of the sector, but rather have seen an increase in
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direct outlets. It appears that “local” food trends have increased consumer demand for locally
sourced food. A 2008 Organic Production Survey found that the majority, 44%, of U.S. organic
producers actually sell their products within 100 miles of the farm (Laux, 2010, para. 10). As a
whole, 75% of organic products are sold locally or regionally within 500 miles of the farm
(Laux, 2010, para. 10). In the organic produce category specifically, an estimated 48% of 2007
sales were made regionally, an 8 point increase over 2007 (ERS, 2009b, p. 14).This trend has
also quelled fears of small farmers voiced in 2006 with the public announcements of large
retailers entering the organic industry. Internationally, the strongest growth of organic foods in
2009 was actually exhibited at the farmer market level with sales increasing an estimated 19%
(Laux, 2010, para. 16). It would appear from the literature review that despite a supply
bottleneck, an unmet demand and shifting market structure towards farmers markets and
conventional retailers would yield stronger demand for the organic produce market.

Based on the literature review, this thesis hypothesizes that the significant stake that
retailers have in the organic produce market and increasing demand would lend to their favor,
thus resulting in the largest price premiums being observed at the retail level. Second, based on
the unique and particular production factors of organic produce and recent economic trends, this
thesis also hypothesizes that the organic price premiums have distinct price behavior from
conventional produce. The hypotheses can be summarized as follows;

Hypothlesisll: The largest price premiums on organic produce are observed at the retail

evel.

Hypothesis 2: Organic produce market exhibits divergent price behavior from
conventional produce.

The following study design will detail the methods in which this quantitative research will be

conducted to test the hypotheses.
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3. Study Design and Methodology

This study evaluates what the conventional and organic produce prices and the
corresponding organic price premiums across regions in the United States for both the retail and
wholesale markets. The prices observed at the retail and wholesale level are analyzed utilizing a
variety of statistical models to test for market and type association. These results will be further
supported by a time-series regression and additional models to account for other explanatory
factors. The following steps will be followed in completing the research:

3.1 Data Collection

The United States Department of Agriculture (USDA) employs its Agricultural
Marketing Service (AMS) agency systematically to collect and publicly report price data at the
terminal® and retail markets in addition to shipping and movement volume data. The data is
readily available through the AMS website specifically under the Fruits and Vegetables Market
News Portal®. It is important to note that the USDA’s Economic Research Service (ERS) arm
conducts valuable research on farm-gate, wholesale and retail level prices. However, the studies
are concentrated to particular time periods and rely on samples. In contrast, AMS wholesale data
is much more complete and comprehensive. Studying data across product categories requires
collecting data from varying databases that do not have consistent or similar variables. Thus,
only the produce category data is analyzed in the research.

Wholesale data is much more comprehensive compared to retail price data. Retail price
data reported through the AMS reports organic and conventional prices observed in weekly retail

ads for six regions. Terminal data reports daily and across 16 cities. However, for the purposes of

3 Terminal Markets: “A central site, often in a metropolitan area, that serves as an assembly and trading place for
agricultural commodities. Terminal markets are usually at or near major transportation hubs.” (Glossary of Agricultural
Terms, Programs and Laws published by the US House Committee on _Agriculture) Also, understood as the first wholesale market
in the supply chain.

4+ USDA: AMS Fruit and Vegetables Market Portal website: http://www.marketnews.usda.gov/portal/fv
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cross-examining terminal to retail price associations, terminal data will be aggregated to a
regional level and on a weekly basis. These prices will also be controlled monthly to explain any
seasonal/time variances.

It is important to note the rationale behind the selected categories. Supply Section
Reports Head Barbara Maxwell of the AMS (personal communication, February 24, 2011)
explains that prior to October 2010, data for organic produce was very limited and collected
manually in Excel. It wasn’t until funding available in October 2010, as a result of the 2008
Farm Act, that the AMS was able to switch to more advanced data collection software that has
recently enabled greater data collection across produce commaodities. Only six varieties are
studied in this report because they have consistently reported organic and conventional prices at
the retail and terminal level prior to the October 2010 information technology shift. Weekly data
was collected as far back as possible for organic and conventional prices from October 2007 to

December 2010, about a three year period. Table 1 summarizes the collected data.

Table 1: Data collected for six varieties and aggregated to six regional levels.

Regions Observed®  Produce Varieties Analyzed

Northeast U.S. Tomatoes

Southeast U.S. Grape-type Tomatoes
South Central U.S.  Carrots

Southwest U.S. Broccoli

Northwest U.S. Strawberries
Midwest U.S. Bananas

The data was further controlled on the dimensions of USDA grade and package size.
Only data that included both organic and conventional prices for an observed grade or package
size was considered in order to preserve the integrity of price observations. Retail price data

reported weighted average price in addition to low and high price ranges. However, AMS data

> Regions defined according to the AMS standard: http://www.ams.usda.gov/mnreports/fvwretail. pdf
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proved disjointed with shipping and movement data pulls only reporting on volume while
wholesale data information only reported low and high price ranges at the wholesale level not
incorporating volume level. Maxwell indicated that tying volume to the price observations at the
terminal level was one of the next priorities for the Agricultural Marketing Service as a result of
more funding and resource allocations. However for the purposes of this study, the weekly low
price was taken at the terminal point since there was no weighted average provided or possible to
calculate. This then serves as a conservative estimate.

3.2 Price Differentials

In order to measure price premiums across produce commaodities at both the retail and
wholesale level for each observation, I use the following equation;

Priceorganic — Priceconventional

% Price Premium =
Priceconventional

(1)
Unique identifiers were created to accurately compare and calculate organic and
conventional price observations for each reporting week. These price premiums as a percent of
corresponding conventional prices are observed and analyzed over time and in contrast to

absolute price analysis.

3.3 Linear Regression Model

The reported conventional and organic prices are further analyzed using linear regression.
The first two regressions will analyze the relationship of changes in the conventional price on the
organic price for a reported week at both markets. Month, region, and variety, if applicable, will
be included as dummy variables to potentially distinguish seasonal, regional, and variety specific
variations. All statistical tests will be tabulated using STATA/IC software. The regression

equations are expressed as follows;
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Unit Pricelermnal — p 4 p. Unit Priceférmindl = 1 p. (month dummies) + -+ +

Organic Conventional
b,4(region dummies) + --- + b,o(variety dummies) + ¢ 2
Unit Pricefetsl,. = b, + byUnit Pricefeesontionai+b2(month dummies) + - +
bi4(region dummies) + -+ + byo(variety dummies) + € 3)

Evaluating organic and conventional prices within their respective markets is valuable to
understand price behavior within each market. However, to understand organic price behavior
across the supply chain, an additional regression modification is to be performed, in which type,

organic or conventional, is understood as a dummy variable. Such equation can be expressed as

follows;
Unit Pricefiiur;. = b, + byUnit Pricelfimii® + b,(month dummies) + -+ +
bi4(region dummies) + b, (variety dummies) + -+ +
b,,(type dummies) + ¢ 4)

3.4 Alternative Specifications

To test the robustness and further explain the first regression tests, an additional
modification of the dataset and regression testing is employed to determine the impact of time
lags on the observed prices. In the dataset, two additional variables are added, Py, and Py.,. Py
representing the price observed in an observed week (t). This modified regression test assumes
the following formula;

Terminal Market:

Unit Price/™ 9™ = b, + b,Unit Priceforventional 4 p, ynit Pricef°pventional 4
bsUnit Pricefopventional 4 b, (month dummies) + -+ +
b,¢(region dummies) + -+ + b,,(variety dummies) +
b,4(type dummies) + ¢ (5)

Retail Market:
Unit Pricefrganic =
b, + byUnit Pricefomventional 4 . Unit Pricefomventional 4
by Unit Pricefopventional 4 p, (month dummies) + - +
bic(region dummies) + -+ + by, (variety dummies) + -+ +
by, (type dummies) + ¢ (6)
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Terminal to Retail Association:
Unit PriceR = b, + b,Unit Pricel + b,Unit Pricel_, + b;Unit Pricel_, +
b,(month dummies) + -+ + byc(region dummies) + --- +
b,,(variety dummies) + --- + by, (type dummies) + ¢ (7)
The time lag multivariate regression serves as a robustness test, because adding two
variables structures the data into a hierarchical approach only increases the correlation

coefficient, thus strengthening the regression’s goodness-to-fit.

3.5 Auto-Regressive Integrated Moving Average (ARIMA) Model

The ARIMA model, also known as the Box Jenkins model, essentially fits univariate
regression with time-dependent factors. The ARIMA model specifically specifies weights or lags
of p, d, and g. P is a number from 0 to 1 determined by the appropriate number of autoregressive
terms. D is the number of nonseasonal difference with 0 implying constant, 1 linear growth, and
2 quadratic growth behavior. Q is the desired number of lagged forecast errors. Q essentially
models the data so that future forecasts build on and account for g previous errors. The ARIMA
model is to be modeled in a variety of combinations of (p, d, q) to test whether time-dependent
factors explain and fit better the observed price trends and behaviors from the linear regression

models.

4. Results and Analysis

4.1 Price Differential Analysis

The price differential analysis was conducted a number of ways to understand better the
price premium structure applied to organic produce. Figures 1 and 2 illustrate the price premium
differences between the retail and wholesale markets as a percentage of the conventional price. It
is interesting to note that terminal price differentials are larger virtually throughout the last three

years with an exception in June 2010. Furthermore, in Figure 2 it can be observed that retail
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price differentials are relatively stable from year to year, with the exception to tomatoes, whereas

at the wholesale they are much more sporadic. Hypothesis one proves incorrect, in that the price

differentials as a percent of conventional price are clearly greatest at the wholesale market with

the exception of tomatoes.

Figure 1: % Organic Price Differential at Wholesale
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Figure 2: % Organic Price Differential at Retail
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To understand the price differentials in context, Figures 3 and 4 depict absolute average

price/unit for three years from 2008 to 2010 with conventional prices on the horizontal axis and

organic prices on the vertical axis.

Figure 3: Average Price/Unit Scatter Plot at Wholesale
Note: Each plot point represents a year (2008-2010)
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Figure 4: Average Price/Unit Scatter Plot at Retail
Note: Each plot point represents a year (2008-2010)
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Figure 5 presents the organic price differential alternatively across time from October

2007 to December 2010. A fitted trend line in Excel reveals a gradual decreasing in the price

differential at the wholesale (terminal) level whereas the retail level remains largely constant.

While it is clear that the largest price premiums are not applied at the retail level it is interesting

to note that over three years, there has been no observed decrease in the premium level.

Figure 5: % Price Differential Over Time with Trend Lines

Note: % Price differential averaged for all six commodities monthly and trend line calculated by Excel.
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4.2 Linear Regression Results and Analysis

The results observed at both the wholesale and retail markets are confirmed statistically
through linear regression tests. Table 2 summarizes the impact that a $1 increase in the
conventional price of each commodity has on the organic price. The largest price increases were
observed at the wholesale level. Smaller price premiums were observed at the retail level. With
the exception of carrots at wholesale and tomatoes at retail, all of the results were statistically

significant, often to a high degree.

Table 2: Linear Regression Test Summary

Commodity Bananas  Strawberries Grape Tomatoes Broccoli Carrots
Tomatoes
WHOLESALE
Coefficient 0.21 0.68 0.34 0.66 0.65 0.11
P-Value 0.001 0 0.023 0.001 0.007 0.262
R’ 0.45 0.6 0.43 0.65 0.54 0.7
Time Lag None 2 Weeks None None  1Week  None
RETAIL

Coefficient 0.29 0.21 0.18 0.13 0.18 0.13
P-Value 0.001 0.007 0.023 0.521 0.042 0.001
R? 0.35 0.033 0.09 0.34 0.34 0.28
Time Lag None None None None 1Week  None

WHOLESALE TO RETAIL DIFFERENCES
Coefficient 0.08 0.47 016  -053 047 002
Difference
R2 Difference -0.1 -0.567 -0.34 -0.31 -0.2 -0.42
Note: Regression controlled for region, month, and produce variety. Wholesale and retail
regressions were conducted separately. The week time lag that exhibited the strongest statistical

significance is listed in the table. The difference summary serves merely as a comparison
between the results.

From Table 2 we can also see that the correlation coefficient (R?) was not exceptionally
high, particularly at the retail level. For example, at the retail level only 35% of Banana organic

and conventional prices can be explained by variation. The last section in Table 2 summarizes
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the differences observed between the wholesale and retail level. The linear regression tests
disprove hypothesis one by showing that the largest price premiums can be predicted to occur at
the wholesale, and not the retail level. Additionally, the linear regression tests prove hypothesis
two correct to a degree in that organic produce does appear to exhibit diverging price behavior,
most notably at the retail level.

It is interesting to note that for most commodities, a time lag is not observed at the
wholesale market level. This can be interpreted that pricing decisions are made within the same
week. However, for Strawberries and Broccoli, a two week and one week time lag respectively
best explained the data. The results suggest that with some exceptions, pricing decisions are
made in tandem to current weekly price behavior.

It is also important to note that at both the retail and wholesale levels there is observed
correlation with regions. Some commodities do not trade actively through particular regions and
thus were omitted from the observations. At the retail level, with the exception of tomatoes
whose results proved not statistically significant, regions exhibited higher prices on average than
the base-line Midwest U.S. region for all commodities. This could reflect added transportation
costs to distribute produce to particular regions. At the terminal level, the results were more
confounding with some commodities, such as Strawberries exhibiting no regional association.
Many of the commaodities exhibited fluctuating or non-statistically significant associations.
These results may suggest that at the wholesale level, regional effects do not impact or factor
into the organic price.

Similarly, seasonality was largely non-statistically significant. However, Strawberries
and Broccoli results revealed monthly seasonal factors did impact to the organic price. Perhaps

seasonal associations were not observed in commodities, such as bananas and both tomato
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varieties because these commodities could be largely imported from other international regions
and are thus less sensitive to seasonal factors.

4.3 Box Jenkins Time-Series Analysis

The Box Jenkins, or ARIMA model, is a valuable and complex tool to understand the
observations of price when dependent on time factors. At the retail level, the results were
inconclusive, with multiple models exhibiting strong statistical significance. Although multiple
models showed significance, bananas, broccoli, tomatoes and grape tomatoes only showed
significance for models in which g was weighted as 0. It is surprising to interpret how over a
three year time frame there could be virtually no linear growth observed by the models.

At the terminal level the results are even more confounding. Grape tomatoes, broccoli,
and bananas showed strong significance for all models. The results of the Box Jenkins were
inconclusive and a more comprehensive study in the future comparing more commodities could
potentially generalize fruit and vegetable price behavior over time. However, in this study time-

dependent factors were inconclusive.

5. Further Discussion

Limited data across categories and over time leaves much to be researched and explored.
Recent federal measures, specifically, the 2008 Farm Act include a number of provisions to
support the organic agriculture industry. One of the most notable provisions in the bill is a
fivefold increase over the 2002 Farm Act for data collection expansion on production and
marketing (ERS, 2009a, p. 20). Increased funding for data collection will help open new doors

for research, currently limited by the data.
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Research by the ERS reveals that conventional price behavior may impact organic
production conversion. A three year transition for a farm previously using conventional methods
to organic is required to be certified. Only three years of data on organic produce and its
conventional counterpart were available for this study. However, such an analysis would require
at least six years of historical data on both organic and conventional volume and price levels.
Volume was also lacking from terminal point data. When volume can be attached to prices at the
terminal levels, important research can be conducted to study the impact of conventional prices
on organic conversion rates over time.

Initially, this paper had hoped to explore price differentials across categories. However,
the datasets were not easily comparable and only the produce market had consistent weekly data.
With the systematic collection of organic price data at the terminal and retail level across
virtually all produce commaodities, a more comprehensive analysis could be conducted to make
larger conclusions on each class. In addition, the growth of other organic categories may permit
analysis of cross-category organic price behavior. This paper looked in depth at the produce
market and other literature has also looked into depth at the meat and milk markets, however
greater breadth analysis would be valuable to understand the interplay of categories.

While consumer behavior could demonstrate that conventional is not a substitute for
organic, other research from the ERS (2009b) suggests growing competition in the organic
industry from food labeled as “local” and “natural.” However, “local” food could not be
controlled for in this research because although the data lists “marked local” as a variable, none
of the data reported being “marked local.” Ideally, with improved data collection and improved
tracking, further research could control price behavior along local and regional distance

dimensions.
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This research revealed divergent price behavior for organic versus conventional produce.
While this distinct market structure and price behavior is observed, it was out of scope to explore
if and by how much the cost of the distinct markets compare. Observed vertical integration shifts
in the organic industry and larger firms should hypothetically realize lower procurement and
distribution costs. Further research on pricing of organic foods based on firm size and degree of
vertical integration could reveal compelling results on ideal market structures to maximize
efficiency.

This research showed distinct price behavior of the organic produce market. Further
research could test the price inelasticity of organic consumers. Especially considering that the
literature revealed that organic consumers did not rein in spending habits amidst the worst
economic recession since the Great Depression. Only an estimated 3% of organic consumers
reported that they stopped purchasing organic as a result of the recession (Mintel, 2010). In fact,
the same consumer research showed that consumers were twice as likely to state an increase in
organic product purchases rather than a decrease. The Organic Trade Association (2009) echoed
these results, indicating that organic consumers reduced their expenditures in several other
categories before cutting down on organic consumption. While this paper explored price
behavior at the wholesale and retail markets, further research on price elasticity among
consumers and additionally consumer purchasing behavior would be particularly telling.

Little to no research has been conducted to analyze the purchasing behaviors of
consumers across categories and over time. Considering that produce maintains a sizeable
market share of the conventional produce market, further analysis would be insightful to test
whether and perhaps to what extent produce or other categories may serve as a gateway to other

organic food or product purchases. Such an analysis would be intensive requiring analysis of
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organic consumers prior to significant organic consumption over long time periods. The results
could be profound, arguing that strong organic categories can generate additional organic sales in
store. Obtaining consumer sales data was not feasible in this examination due to the government
only reporting on price, distribution, and volume. Purchasing household level data or partnering
with a retailer would be necessary to access the sales data for a purchasing behavior study.

This paper was particularly confined by limited data, however with increased funding and
momentum developing around the organic market new research will be critical to dispel myths,

redirect critical resources for development, and increase consumption in the United States.

6. Conclusion

The organic produce industry exhibits very strong demand and largely price inelastic
consumers. The significant growth of the organic produce market during the recession years of
2008-2010 further cements this sector’s place in the United States market. This thesis posed two
questions. If there is an observed price premium in the marketplace, where does this organic
price premium originate from in the supply chain? Second, the thesis sought to explain what
factors contribute to the organic price observed at both the wholesale and retail levels. The
literature review revealed a lack of consensus on price premiums observed across the organic
supply chain. This thesis hypothesized that the largest price premiums were applied at the retail
level.

Hypothesis one proved incorrect, where in fact the largest price premiums are applied at
the wholesale level. Observing the price behavior across time at both markets did show that
while the organic price differential at the wholesale level is decreasing, it still remains much

higher than the stable price observed at retail. It is interesting to observe that at the retail market
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the changes in the organic price as a result of increases in the conventional price were smaller
than at the wholesale market. Contrary, to the first hypothesis it appears that the price differential
between organic and conventional produce decreases as the product moves downstream.

The second hypothesis sought to test the independence of organic pricing behavior at
both the wholesale and retail markets. The results reveal that much of the variation and
fluctuation in organic prices is not explained by conventional prices, most notably at the retail
level. This suggests that at the wholesale level some, but not all of the variation in organic price
can be attributed to changes in the conventional price. The surprisingly low correlation
coefficients at the retail level reveal that changes in the conventional price bear minimal impact
on the observed organic prices. In effect, the results reveal that the organic produce category is
treated as distinct and flexible at the retail level. For example, at the retail level the results would
not necessarily support that organic prices are determined by placing a flat and static premium in
addition to the conventional counterpart.

Furthermore, running time lags as variables confirms that there is no observed time lag in
the organic pricing decision determined at the retail level. These results are telling in
understanding the organic price decision behavior at each market over time. Considering the
robustness of the correlations observed separately at the terminal and retail markets, to not see
any correlation between markets suggests that the wholesale and retail markets do not work in
tandem and operate divergently.

These conclusions suggest that upstream factors continue to plague organic produce
production, and perhaps contribute to a notable market structure shift in which retailers, and
wholesales to a lesser extent, make divergent pricing decisions for organic versus conventional

produce. The research and results foreshadow continued hurdles for the persistent and stable

28



growth of the organic produce market should upstream production hurdles not be addressed
immediately. While price premiums do not appear to be increasing at the retail level for
consumers, the sporadic and disjoint behavior between the wholesale and retail markets places a
burden on largely conventional retailers to provide sufficient and stable supply at a reasonable
price. The unique challenges and pricing behavior of organic produce establishes it as a category

of its own requiring unique attention and support for it to continue to grow.
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