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Amin, M.D., S. Badruddoza, and J.J. McCluskey. 2020. “Predicting Access to
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Badruddoza, S., and M.D. Amin. 2019. “Personal and Social Effects in Food Choice:
The Case of GMO and Non-GMO Foods.” Western Economic Association Interna-
tional, selected Paper, Session: Consumer Preferences for Environmental Goods. San
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Badruddoza, S., and M.D. Amin. 2019. “Agricultural Production and Farmer’s
Access to Finance: A Bayesian Approach.” Academy of Economics and Finance Con-
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EARThS Conference, Selected Paper, Washington State University, Pullman, WA.
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Retail Markets for Organic Dairy
Dissertation Summary
Syed Badruddoza

Chapter 1: How Social Influence Affects U.S. Demand for Milk

In the United States, per capita consumption of fluid milk dropped by about 40 per-
cent since 1975, whereas the popularity of plant-based milk products has been growing.
The study explores consumer valuation of fluid milk and its beverage alternatives when
there is a social influence. I use retail scanner data (2008-2017) to examine the social in-
fluence on milk demand and its plant-based alternatives. A random coefficient discrete
choice framework provides evidence that the popularity of a milk type affects individ-
ual consumption choices–where the popularity is identified by the number of consumers
bought a particular brand in the previous year. The difference in consumer valuations
of cow’s milk, almond milk, soymilk, goat’s milk, rice milk, and coconut milk falls when
social influences are absent. Social influence affects both mean and variance of milk
preferences, willingness to pay, own- and cross-price elasticity, and price-cost markup.
However, consumer preferences for organic and no-added-sugar product attributes are
growing over time, even after accounting for social effects.

Chapter 2: Long-Term Dynamics of Organic Dairy Premiums in the United States

Producing organic milk has been an alternative for conventional farmers who are strug-
gling with low prices. However, organic dairy prices recently collapsed along with non-
organic prices when several large producers entered the organic market. The current
study explores the patterns and determinants of organic dairy premiums. We estimate
monthly price premiums for organic whole milk, other fluid milks, yogurt and eggs over
the period 2008 to 2017 using U.S. retail scanner data. The premiums were 53%, 47%,
21%, and 44%, respectively, with the annual growth rates of 3.77%, 5.22%, 2.53%,
and -1.77%. We identify the determinants of price premiums with a dynamic-factor
model to account for endogeneity and autocorrelation, and a machine-learning algo-
rithm—extreme gradient boost—to avoid dimensionality issues. We also derive Shapley
values to interpret the predictions. Our findings suggest that agricultural services, feed,
fuel, and transportation costs have positive associations with organic price premiums,
whereas supercenter sales have a negative association. Store brands encourage organic
sales for all four products, and a growth in working population increases the sales of
organic milk.

Chapter 3: Assessing the Importance of an Attribute in a Demand System: Structural
Model versus Machine Learning

Firms can prioritize among product attributes based on consumer valuations using
market-level data. However, a structural estimation of the market demand is challeng-
ing, especially when the data are updated in real-time and instrumental variables are
scarce. I compare the discrete choice model with random forests in assessing the im-
portance of a product attribute in a demand system. Theoretical work and simulation
suggest that the importance factor of an attribute derived by random forests corre-
late with its marginal utility estimated by the discrete choice model, in rank (68%)
and magnitude (79%), and the correlations increase with the sample size. Random
forests rank the attributes without requiring instrumental or demographic variables.
Consumer sensitivity to endogenous variables (price) and variables with random coef-
ficients are overemphasized by random forests due to their volatile nature, but ranking
of variables with non-random coefficients match between the two models in 96% of
cases.
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