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Abstract

Governments worldwide discuss the possibility of so-called greedflation - the fear of retailers
exploiting uncertainty about inflation rates to increase their profits. In our paper, we show the
opposite using minimum wage increases — varying across states — as a case in point. We find
that retail prices increase due to higher costs, for instance, higher labour costs from minimum
wages. Our methodological contribution is to combine a difference-in-differences approach with
a structural model to identify the effect of minimum wage increases on retail markups and prices.
The mechanism is as follows. Higher minimum wages in grocery retail increase retail prices for
two reasons. First, higher minimum wages increase labour costs. This likely leads to incomplete
pass-on of labour cost to retail prices. Second, higher minimum wages increase the purchasing
power and income of “poor” consumers. This, in turn, leads to an expansion of demand and
thus to higher retail prices.
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1 Introduction

Due to inflation, U.S. households spend at least $8,500 more each year (or 700 Euros each month)
to buy the same goods and services.! This is alarming given that 63% of Americans would not be
able to pay for an $500 emergency expense.? Higher minimum wages are a popular tool to fight
inflation by increasing the purchasing power of poor households; with the intention of reducing
income inequality. The Economic Policy Institute estimates that incrementally raising the federal
minimum wage to from 7.25 Dollars to 15 Dollars an hour would directly lift the annual wages by
3,900 Euros for 28.1 million workers (Cooper, 2019). In our paper, we analyze unintended effects
of such minimum wage policies. We answer two policy-relevant questions: “Do consumers benefit
from minimum wages as much as they should?” and “What is the effect of minimum wages on the
profits of firms?”

Minimum wages can have unintended effects on prices and retail profits, which we analyze in our
study. The first unintended effect of minimum wage policies is that consumer prices may increase for
two reasons: because of higher demand and because of higher costs. On the one hand, firms could
pass-on the cost increase caused by higher minimum wages to their consumers. On the other hand,
higher minimum wages increase the income of households, which may lead to a demand expansion
effect and, in turn, higher to prices. Thus, if firms raise their prices in response to minimum wage
policies, then the increase of households’ real income is not as high as policy-makers intended. The
second unintended effect is the effect of minimum wages on firm profits, which is ambiguous: profits
may increase due to higher demand or decrease due to higher costs (if firms are not able to pass-on
fully the higher costs to their consumers). Furthermore, there has been an active debate surrounding
“greedflation,” and the belief that some companies may take advantage of the economic turmoil to
increase prices excessively and earn record-high profits.?

Our main contribution is to estimate the unintended effects of minimum wages on consumer
prices and firm profits. We aim to provide empirical evidence for policymakers on the (i) efficiency
of minimum wage legislation to bolster households’ purchasing power and (ii) identify whether firms
win or lose from higher minimum wages.

We focus on grocery retailing, which is is disproportionately affected by the current inflation:
prices of food and other items in the US have increased by 25% over the past four years.* Gov-

ernments are concerned of higher grocery retail prices because households spend around 11-30% of

1See, e.g., https://edition.cnn.com/2023/08/11/economy/inflation-rate-spending/index.html

2 See, e.g., https://www.forbes.com/sites/maggiemcgrath/2016/01/06/63-of-americans-dont-have-enough-savings-to-cov
er-a-500-emergency/?sh=6d57b60d4e0d

3 See, e.g., https://wuw.nytimes.com/2022/06/14/briefing/inflation-supply-chain-greedflation.html.

4See https://www.washingtonpost . com/business/2024/02/02/grocery-price-inflation-biden/



their disposable income on food.® We use a big retail shopping data set from NielsenIQ covering
all grocery items in the US from 2010 through 2020 to analyze the effect of minimum wages on
retail prices for consumer and the profits of retailers. To analyze our research question, we exploit
minimum wage increases in half of US federal states from 2010 through 2020. We quantify the
unintended effects of minimum wages on consumer prices and retail profits using (i) novel insights
from the literature on difference-in-differences estimation and (ii) a structural model of demand and
supply.

We find that minimum wage hikes cause retailers’ marginal costs and prices to increase, but
retailers” mark-ups generally decrease as a result of minimum wage hikes. We estimate an incom-
plete minimum wage pass-on into retail prices of approximately 70% for milk products. Therefore,
although minimum wage policies are not as effective as intended, retailers absorb at least part of
the minimum wage hikes in their mark-ups and protect consumers from even larger price increases.
Our results suggest that retailers share at least part of the burden of minimum wage increases with
consumers. This is in contrast with previous literature on the price effects of minimum wages (see,
Renkin et al., 2022; Leung, 2021). Overall, our paper provides empirical evidence for policymakers
on the side effects of minimum wage policies intended to increase households’ income and reduce
inequality.

Although a large body of the economic literature has analyzed the effects of higher minimum
wages on employment (see, e.g., Card and Krueger, 2000; Belman and Wolfson, 2014; Cengiz et al.,
2019), only a few studies focus on price effects. Theoretical economic literature predicts that the
implementation of minimum wages could be offset by higher prices from increases of costs and
increases of demand (see, e.g., Stigler, 1946; Hamermesh, 1993). For example, if a minimum wage
increase leads to higher labor costs for retailers—and higher input costs (if producers increase their
prices)—retailers could transmit the lost margin into the prices of the products they sell. On the
demand side, income hikes can generate substantial spending responses and increases in demand for
certain products from workers with a greater spending capacity, which in turn elevate the prices of
those products. As such, the overall effect of minimum wage policies on real income and welfare
is unclear. How much prices increase due to minimum wages depends on demand conditions and
local competition (Weyl and Fabinger, 2013). To better understand the efficiency of these minimum
wage policies, it is necessary to analyze empirically the impact of these income increases on prices,
marginal costs, and mark-ups, which is what we do in our study.

Empirical evidence on the price effects of minimum wages is scarce, and even fewer papers have

5See, e.g., https://www.ers.usda.gov/data-products/ag-and-food-statistics-charting-the-essentials/food-prices-and
-spending/ and https://nbcmontana.com/news/nation-world/new-analysis-shows—how-much-of-americans-paychecks-go-to-f
ood-and-rent-groceries-finances-necessities-income-usda-walmart-kellogs-housing-costs



focused on grocery prices specifically—a sector of crucial relevance for poor households. Lemos
(2008) conducts a review of available studies in the literature that have estimated the effect of the
minimum wage on prices in non-consumer industries (see, e.g., Machin et al., 2003; Wadsworth, 2010;
Werner and Sell, 2015). A few studies focus on food consumed away from home, which are usually
less relevant for low-wage workers (see, e.g., Aaronson, 2001; Aaronson et al., 2008; Allegretto and
Reich, 2018). Studies that bear a closer similarity to the subject of this paper are Renkin et al. (2022)
and Leung (2021), who study how U.S. minimum wage increases are passed-on to local grocery retail
prices. Renkin et al. (2022) find that the change in retail prices is consistent with a pass-on of higher
wages. Leung (2021) also finds evidence for a pass-on but disentangles the sources of pass-on into
two economic forces: higher retailers’ costs and increased consumer demand (e.g., in lower-income
regions). However, these papers do not consider the effect of minimum wages on retail mark-ups
and profits, which is our contribution.

Very few studies have analyzed the impact of minimum wage increases on firms’ profits.® Higher
minimum wages translate into higher input costs for firms and so, would be expected to lead to
declines in their profitability. Nevertheless, if supply and demand effects shift prices up (as described
above), firms may be able to maintain (or even increase) profits. A couple of papers have used firm-
level accounting data and found that minimum wage increases caused a decline in firms’ profits (see,
e.g., Draca et al., 2011; Harasztosi and Lindner, 2019).” However, because these studies rely on
accounting data, they cannot establish a relationship between prices, marginal costs, and mark-ups,
and thus cannot identify the different channels of pass-through on prices.

Finally, our paper makes a methodological contribution by incorporating a structural model of
supply and demand within a difference-in-differences framework in order to evaluate all channels of
pass-through into prices. The difference-in-difference estimation method has been used in previous
literature to estimate the effect of minimum wages (see, e.g., Card and Krueger, 1995; Renkin et al.,
2022; Leung, 2021). However, Lemos (2008) explains that “empirical models are only loosely related
to theory,” and that it is generally difficult to identify which channel of the transmission mechanism
is being estimated by empirical equations. Incorporating a structural model of supply and demand
allows us to recover estimates of retailers’ marginal costs and mark-ups. Analyzing movements in
retailers’ mark-ups caused by minimum wage hikes provides insights on the extent to which retailers
increase prices, and whether these increases go beyond a simple pass-through of marginal costs into

prices. Therefore, our approach extends the previous literature because we do not only analyze the

6See Belman and Wolfson (2014), Chapter 10 for a literature review.

"Draca et al. (2011) find that the introduction of the U.K. national minimum wage in 1999 reduced firm prof-
itability, specifically in industries with high market power. Harasztosi and Lindner (2019) use balance sheet data from
Hungary and find that firms employing minimum wage workers experienced an important increase in labor costs, but
this increase was mainly absorbed by higher output prices and revenue. In turn, firms’ profits fell slightly, which
suggests that the incidence of the minimum wage fell mainly on consumers.



effect of the minimum wage on prices, but we also identify the sources of the price increases.

Incorporating a structural model of demand and supply allows us to recover estimates of demand
and supply effects. In particular, by combining a structural model with a difference-in-differences,
we can separate (i) higher demand due to minimum wage increases, (ii) cost pass-on to retail prices,
and (iii) market power effects, i.e., changes in retail profits. Notably, the model allows to isolate
local retail costs and markups from nationwide producer prices.

Methodology This paper exploits the fact that more than half of the states in the U.S. enforced
minimum wage increases between 2010 and 2020. Our empirical strategy follows four steps: (i)
estimate a difference-in-differences for the effect of higher minimum wages on all retail prices, (ii)
develop a structural demand and supply model with the difference-in-differences idea, (iii) apply the
model to a milk case study, (iv) apply the model to 15 selected product categories. For our analysis,
we use U.S. NielsenlQ retail scanner data from 2010 to 2020.

In a first step, we rely in new insights from the literature on difference-in-differences (see, e.g.,
de Chaisemartin and D’Haultfoeuille, 2024; Goodman-Bacon, 2021; Callaway and Sant’Anna, 2021)
to infer the effect of higher minimum wages on prices of all product categories and brands of the
retailers. Specifically, we compare the retail prices of brands in states affected by minimum wage
increases to those that are unaffected.

In a second step, we develop a structural model of demand and supply in order to obtain price
elasticies along with retail markups and costs. We show how to estimate demand for each product
category with a random coefficient logit model using prices, quantities, and consumer demographics.
Price elasticities are obtained by product category, brand, state and quarter. Estimates of mark-
ups and marginal costs can be recovered assuming Bertrand-Nash price competition under profit
maximization. Having obtained markups and costs, we show how to use the difference-in-differences
approach to obtain changes of retail markups and costs—per state, product category, and brand—
due to raise of minimum wages in half of the US states.

In a third step, we apply our novel model to US NielsenlQ retail scanner data from 2010 to
2020. Before we present the results of 15 product categories (each containing hundreds of brands),
we present the results and robustness checks from a detailed case study on milk. Specifically, we es-
timate a random coefficient model combined with by a Bertrand-Nash pricing model. Then, having
obtained estimates for marginal costs and markups from the structural model, we run a difference-
in-difference estimation to obtain how minim wage increases affect marginal costs and markups.
We use recent insights from the difference-in-differences literature (see, e.g., de Chaisemartin and
D’Haultfoeuille, 2024; Goodman-Bacon, 2021; Callaway and Sant’Anna, 2021) to compare quar-

terly retail prices, marginal costs, and mark-up movements across affected and unaffected states—



exploiting time variation in state-level minimum income hikes. We deem milk a good case study for
a market with local prices of retailers and producers given that milk is delivered to different retailers
from regional producers.

In fourth step We extend our results from the milk case study to 15 other product categories,
using a random coefficient demand model combined with a Bertrand-Nash pricing model.

Our findings carry important implications for ongoing policy debates about the effectiveness and
design of minimum wage legislation. In a context where inflation has already stretched household
budgets—especially for low-income families—policymakers are under pressure to deliver measures
that genuinely raise real incomes and reduce inequality. However, our results show that the intended
gains from higher minimum wages are partially offset by higher consumer prices, as retailers pass on
a significant share of increased costs to shoppers. Crucially, we document that retailers do not fully
pass on cost increases, absorbing part of the burden in the form of lower mark-ups, which partially
protects consumers from even larger price hikes. This nuanced evidence suggests that minimum wage
increases do benefit low-wage workers but not as much as a simple comparison of wage increases
and living costs would imply. Moreover, the impact on firm profits is ambiguous, depending on
the balance of cost, demand, and competitive effects. By providing detailed evidence on both price
and profit channels, our study highlights the importance of considering market structure and firm
behavior when evaluating minimum wage policy. These insights can help inform the design of future
wage policies, for example, by pairing minimum wage hikes with targeted food or price stabilization
measures to ensure that the benefits reach those most in need. Overall, our results caution against
viewing minimum wage policies as a “silver bullet” for inequality, underlining the need for a broader
set of tools to support household welfare in times of high inflation.

While our analysis focuses on grocery retail, the underlying mechanisms we identify are likely
to extend to other sectors with large numbers of low-wage workers, such as fast food, restaurants,
and bars. In these sectors, competitive pressures and consumers’ limited willingness to pay may fur-
ther constrain owners’ ability to increase prices in response to minimum wage hikes. For example,
restaurant and bar owners often operate in highly competitive local markets where even small price
increases can lead to significant declines in customer traffic. As a result, businesses in these indus-
tries may be even less able than grocery retailers to pass on higher labor costs to consumers, leading
owners to absorb a larger share of minimum wage increases through reduced profit margins or oper-
ational adjustments. This suggests that the unintended effects of minimum wage policy—including
incomplete pass-through and pressures on firm profitability—may be particularly pronounced in
sectors characterized by elastic consumer demand and intense price competition. Therefore, our

findings provide valuable insights not only for policymakers concerned with grocery retail, but also



for those considering the broader implications of minimum wage increases across the service sector.

This paper is organized as follows. We first present the data used in this paper, including the
NielsenIQ scanner data, in Section 2. Next, we discuss the empirical strategy in Section 3, including
how we use a difference-in-differences approach to identify the effect of the minimum wage on retail
prices, marginal costs, and mark-ups. We present the structural model of supply and demand for
retail grocery products sold in the U.S. in Section 4. Section 5 outlines our estimation results
and robustness checks for the detailed case study on milk, using a random coefficient model and
a Bertrand-Nash pricing model. Section 6 extends our results from the milk case study to other

top-selling product categories. Section 7 concludes.

2 Data Description

To estimate the effects of the minimum wage on consumer prices, retail costs, and retail mark-ups,
we exploit a household panel survey dataset and regional information from additional sources. We

describe the minimum wage data in Section 2.1, and the consumer panel data in Section 2.2.

2.1 Minimum Wage Data

We use the dataset compiled by Vaghul and Zipperer (2022), which provides state-level and federal-
level minimum wage historical data from 1974 to 2022.% State-level minimum wages are necessarily
bound by minimum wage legislation changes implemented at the federal level. As of January 2024,
the federal minimum wage was set at $7.25 per hour and had not changed since 2009. For this reason,
our analysis focuses on the period between 2010 and 2020. Figure 1 below presents the variation in
minimum wage increases across the U.S. from 2010 to 2020. State minimum wage increases ranged
from $0 to $6.75 during that period (see Figure 1a). Interestingly, some states raised the minimum
wage every year (above the national minimum wage level), while others never did so (see Figure
1b). For example, Colorado and Vermont increased their minimum wage level 10 times between
2010 and 2020, while New Mexico only raised it once, in 2020. Overall, we count 186 increases in
local minimum wages between 2010 and 2020. Therefore, our sample period includes substantial

variation in minimum wages across states and years.

8The Vaghul and Zipperer (2022) dataset is available at https://github.com/benzipperer/historicalminwage
/releases/tag/v1.4.0.



Figure 1: Distribution of Minimum Wage Increases Across States (2010-2020)
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(a) Increases in Dollars ($) by State (b) Number of Increases by State

Notes: The left panel of this figure presents the dollar increase in the minimum wage between 2010 and 2020, by
state. The right panel of this figure presents the number of increases in the minimum wage between 2010 and 2020,
by state.

2.2 Retail Prices Data

For retail prices, we use Retail Scanner Data and Consumer Panel Data spanning from 2006 to
2020; provided through the NielsenI(Q Datasets at the Kilts Center for Marketing Data Center at
The University of Chicago Booth School of Business. The Retail Scanner Data provide weekly
unit sales and revenue by store and product (by universal product code (UPC)), generated by
retail store point-of-sale systems. The data include approximately 35,000 stores (including drug,
merchandising, and grocery stores) and 2.5 million UPCs, further aggregated into 120 product
groups and 1,100 product “modules” (i.e., product categories). For instance, within the milk product
group, there are several modules, including dairy-milk-refrigerated, dairy-buttermilk-refrigerated,
and dairy-cream-refrigerated. The NielsenI(3 Consumer Panel Data contain the weekly purchases of
a sample of approximately 50,000 panelists, who track the location and the items of their purchases
using personal scanners. The data also include demographic information on the households, including
size, income, number of children, education, employment, occupation, type of residence, etc.

For the purpose of our estimation, we aggregate prices at the quarterly level, as well as at the
brand, product group, and state levels. Outliers are excluded by dropping the top and bottom
percentile of prices for each product group. Figure A.2 in Appendix presents, for each treated state,

average prices over time for one product group—milk, along with minimum wage legislation.

3 Empirical Strategy

This section describes our empirical strategy, which follows four steps. First, we derive a structural

model of supply and demand for retail grocery products sold in the U.S. Second, we incorporate our



structural model into a difference-in-differences approach in order to estimate the effect of minimum
wage hikes on retail prices, marginal costs, and mark-ups. Third, we apply our framework to a milk
case study. Finally, we extend our framework to 10 top-selling product groups in the NielsenlQ
database.

First, we derive a structural model of supply and demand for retail grocery products sold in the
U.S. Indeed, this paper aims to estimate the impact of minimum wages on retail prices, marginal
costs, and mark-ups. Because retailers’ mark-ups and marginal costs are unobserved in the NielsenlQ
data, we construct a structural model to recover demand estimates of mark-ups and costs under
profit maximization (see, e.g., Villas-Boas, 2007; Bonnet and Dubois, 2010). On the demand side,
we estimate consumer demand using a random coefficient logit model per product group using
prices, quantities, and consumer demographics (see Section 4). Price elasticities are obtained by
state s(r) (containing a different sets of retailers r), brand j, and quarter ¢t. On the supply side,
we derive (i) profits of retailers for products with national producer prices and (ii) channel profits
of retailers and producers for products with local producer prices. For this purpose, we assume
Bertrand-Nash pricing competition between retailers to obtain a measure of the total retail cost
(Cs(r),jst = Cs(r),jt T We(ry,jt), Where ¢y ;¢ is the retailer-specific cost and wg(,y ;¢ is the producer
price per state, brand, and quarter. The total retail cost Cy(,) ;; simplifies to cy() j,+ + wj ¢ in the
case of national producer prices. Subtracting costs from observed prices, we obtain, for each product
group, mark-ups m(,),;+ per state, brand, and quarter.

In our second step, we rely on new insights from the recent literature on difference-in-differences
(e.g., de Chaisemartin and D’Haultfeeuille, 2020; de Chaisemartin and D’Haultfoeuille, 2024; Goodman-
Bacon, 2021; Callaway and Sant’Anna, 2021) to compare the retail prices, marginal costs, and
mark-ups of brands in states affected by minimum wage increases to those that are unaffected. The
treatment is staggered (i.e., states raise the minimum wage at different time periods) with heteroge-
neous treatment intensity (i.e., states raise the minimum wage by different amounts). To control for
potential biases of the difference-in-differences estimation, we run several versions of the regression
and exclude (i) early-treated states that would otherwise be in the control group for late-treated
states and (ii) distinguish between low- and high-intensity treatment groups.

We use a two-way fixed effects difference-in-differences methodology to quantity the effect of
minimum wage increases on retail prices, marginal costs, and mark-ups. Prices can be observed in
the NielsenlQ retail scanner data. Thus, the following equation can be estimated to analyze the

effect of the minimum wage on retail prices for each product group:

I (Ps(ry.jit) = Qs(ry + @+ a + Bin (MINwage,(ry 1) + tg(r) 5. (1)



The logarithm of price In (ps(r),j,t) varies by state s(r), brand j, and time period t. We regress
prices on the treatment variable MINwageg,, which is a continuous variable equal to the loga-
rithm of the minimum wage in dollars in each state and quarter. The coefficient § represents the
treatment effect with respect to the minimum wage. Each state s(r) contains a different set of retail-
ers r. The reason is that we define uniform retail prices within states, which is consistent with zone
pricing. Section A.1 of the Appendix summarizes the literature on retailers’ pricing strategies, which
justifies our assumption.? Our specification includes state fixed effects ai(r), brand fixed effects o,
and time fixed effects a;. Standard errors are clustered by state.

After recovering supply-side estimates from our structural model, we can estimate a similar

two-way fixed effects equation to analyze the effect of the minimum wage on marginal costs ¢ + w:
ln(cs(rm,t +wjy) = Qg(ry + iy + 0y + Bln(MINwages(T),t) + Ug(ry it (2)

The minimum wage pass-through to prices can be calculated as the ratio of prices changes to marginal
cost changes 1) = %, following Friberg and Romahn (2018).

As discussed above, marginal costs include both the retailers’ local marginal costs ¢ and the
producer prices w. In the case of products with producer prices set at the national level, the
national producer prices w;; cancel out in the difference-in-differences estimation, which exploits
regional changes of affected and unaffected states. Indeed, any national variations in producer prices
would be captured by the time fixed effects a;. Thus, in the difference-in-differences estimation of
total retail costs ¢ + w for national products, we likely capture exclusively the changes stemming
from local retail costs c. In other words, for national products, any impact observed on marginal
costs is only stemming from retailers’ increased labor costs following minimum wage hikes. On the
other hand, for local products with producer prices set at the local level, the difference-in-differences
estimation captures the effects of higher retailer costs and higher producer prices. In other words,
the difference-in-differences estimation captures the effects of higher labor costs for both the retailer
and the producer.

Finally, to analyze the effect of the minimum wage on retailers’ mark-ups m, we estimate:
In(my(r) j,t) = Qs(ry + i + aj + BIn(MINwagey ) ¢) + Us(ry,jt (3)

As above, for product groups with national producer prices w, the difference-in-differences on
mark-ups in Equation 3 isolates the effect of local retail costs from national wholesale prices. Thus,

assuming national producer prices, any measured effect on mark-ups is only due to retailers’ changes

9See also DellaVigna and Gentzkow (2019) and Dépper et al. (2023) for an overview of the literature.



in local price setting.

In our third step, we estimate our structural model with the U.S. NielsenlQ) scanner data from
2010 to 2020 and estimate the difference-in-differences equations for the 50 largest milk brands. We
deem milk a good case study for a market with local prices of retailers and producers.'® As shown
in Figure A.5 in Appendix, most states in the U.S. produce milk. Since milk is more likely to be
produced locally, we expect the difference-in-differences estimation to capture the effects of higher
labor costs stemming from both retailers and producers. Therefore, we expect higher price effects
from minimum wage increases in such a market.

As a last step, we extend our framework to 10 top-selling product groups in the NielsenlQ
database. Some of these products include national brands with producer prices set nationally.
Therefore, we expect that the difference-in-differences estimation is more likely to isolate the effects

of higher labor costs incurred by retailers alone.

4 Structural Model

In this section, we present and estimate the structural model of demand and supply. Because mark-
ups and marginal costs are unobserved, we use demand estimates to recover the mark-ups under
profit maximization. For the purposes of demonstration, we focus on one specific product group
and conduct a case study for milk. Milk is an homogeneous product with relatively low variety. In
Section 6, we extend our analysis of demand and supply to other product categories and show that

our main conclusions hold.

4.1 Model of Consumer Demand

For the purposes of this analysis, we aggregate the data at the level of the brand j and market
(i.e., the state-quarter combination s(r)t). We restrict the sample to the 50 largest brands of milk
in terms of national sales between 2010 and 2020. Table A2 in Appendix displays the price mean
and variation across states and time. We estimate a random coefficient logit model of demand as in
Berry et al. (1995). The Berry—Levinsohn—Pakes model allows for asymmetric substitution patterns
and has been widely used in the literature. The model allows consumer preferences to vary with
observable and unobservable demographic characteristics.

There are j = 0, ..., J; milk brands available for purchase in market s(r)t, including an outside

101n the NielsenIQ data, we observe that the variation of milk prices across states is larger compared to other types
of products. For example, the standard deviation of milk prices across states for the top-1 brand is around $0.52 (see
Table A2 in Appendix). In comparison, the standard deviation of soda prices across states for the top-1 brand is
around $0.26. The top brands of milk and sodas both have an average price of $2.2.
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option j = 0. Each consumer chooses the brand that maximizes her utility. The indirect utility that

consumer 7 obtains from purchasing brand j in market s(r)t is:

Ui,j,s(r),t = — /Bpj,s(r),t + gs(r),j,t + €i,5,s(r),t

= 0js(r)t T €ijs(r)t

where ;) captures the unobserved characteristics of brand j and pj ), is the price for that
brand. The parameter «; is a consumer-specific coefficient that depends on observed and unobserved
demographics such that:

a; = a+1ID; + ov; (4)

where D; is the matrix of the observed demographics and v; ~ N(0, 1) includes an unobserved
consumer demographic. Following Dopper et al. (2023), we restrict the unobserved demographics
to affect only the constant rather than also prices, and therefore we include a random coefficient
on the constant to capture preferences between the inside good and the outside good. The model
estimates the structural parameters 6 = (o, 11, 0).

We integrate over heterogeneous individuals to obtain the aggregate market share:

N exp[(sj s(r) t]
8;s(mt(a,0) = 3 — o;|0 5
Jus(r).t (@, 0) /1+ - exp[dj,sm,t]f( 10) (5)

The own-price elasticities of demand E for product j in state s(r) at time ¢ are derived as:

j,s(r aA's T
Pj,s(r),t « Sg,s(r),t (6)

B, =2
PO st OPrs(r

We follow a similar approach as Dopper et al. (2023) to calculate the market size. We use a
market size that is proportional to the annual population within each state and to the number of

retailer chains within each state by quarter.'’ We calculate the average quantity-to-base ratio across

J
Z_,’:l 9j,s(r),t

years for each state: vs = mean, + Pope s X NRooy s

> where pop,,, is the population in state s and
year y and N Ry, is the number of retailer chains in market st. We set the market size such that
the combined share of the inside brands is on average 0.45, allowing the market size to scale with
population and number of retailers. Thus, the market size is estimated for each state, quarter, and

year as:

1
Qs(r),t,y = @’Vspops,y X NRs(r),t (7)

M Contrary to Dépper et al. (2023), our estimated market size is not proportional to the number of retail stores
operated by the chain within each region.
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The model is estimated using the Instrumental Variable-Generalized Method of Moments.!? We
choose a cost-shifter instrument that impacts milk prices through costs only, and that is uncorrelated
with demand shocks — the commodity producer price index (PPI) for pulp, paper, and allied
products.'® This paper price reflects the costs for milk packaging, and is thus used as a proxy
for retailers’ input costs, which likely affect milk supply, but not its demand. We also choose an
Hausman instrument — the number of milk UPCs in other states, exploiting the panel structure
of the data. Indeed, the level of competition in other states for the same quarter should affect the
price of milk in the state studied through national marginal costs, but should have no impact of the

demand for milk products in this state.

4.2 Model of the Supply Side

On the supply side of the model, we only consider price differences across states and time, and
assume uniform pricing per brand across retailers within states. Retailer r’s profit H:(T) , for brand

j in state s(r) at time ¢ is given by:

W = D [Pstryge = Wsge = Csmga] Gseyge = 0 ¥ G=1,...7
es(r).t
where p is the retail price, w the producer price, ¢ the retail cost, and ¢ is the quantity sold (which
is equal to the total market size @) times market share s).

Let us define retail mark-ups as m = p—w—c. We are interested in getting the effects of minimum
wage hikes on costs, mark-ups, and profits, comparing states before and after implementations of
minimum wage increases with a Difference-in-Differences analysis:

t=post t= t=post t=
(Cs:z?;ge - CSZZ’Z:;QS) - (Cs;ézzfjge - Csyél;z’)’:ge)

t=post __ t=pre )_ t=post __ t=pre
(ms:wage ms:wage ms;éwage ms;éwage

(8)

As we consider the entire market for groceries, including large multi-national brands (e.g., Coca
Cola, Procter and Gamble, and Nestle) as well as local brands (e.g., found dairy markets), we
estimate different profit functions.

Assuming Bertrand-Nash competition in retail prices, conditional on—or independent of—producers’

1270 estimate the demand and supply structural model, we use the PyBLP Package from Conlon and Gortmaker
(2020).

13Producer price indices are published by the U.S. Bureau of Labor Statistics at https://www.bls.gov/ppi/tabl
es/.
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decisions, we get the following system of first-order conditions:

aH:(r),t
aps(?"),j,t

Jq kot .
= qs(r),j,t + Z aSL [ps(r),k,t = Ws(r),k,t — cs(r),k,t} =0V j=1.,J
k€0a(ry ¢ Ps(r),jt
where w cancels out at the national level, and only retail costs are affected by changes of marginal
effects of minimum wage hikes.

A detailed derivation of the marginal costs and markups of the supply model—in matrix and

vector notation—is provided in Appendix A.4.

5 Estimation Results: A Case Study on Milk

This section presents our empirical findings for the milk products. We first discuss the results of the
demand model in Section 5.1, before turning to the results of the supply model in Section 5.2. We

present a series of robustness tests in section 5.3.

5.1 Results of the Demand Estimation for Milk

Table 1 presents the results for the random coefficient logit model of demand estimated with the
50 largest milk brands from 2010 through 2020. Our main variable of interest is the price py(, ;¢
measured in dollars, which we instrument with a producer price index for paper and a Hausman-
type instrument. We incorporate households’ demographics into the estimation, including household
income, household size, and a variable measuring the presence and age of children. Those variables
capture the relationships between consumers’ types/grocery budgets and their purchase patterns.
We also include a random coefficient on the constant to measure the substitution effects between
the inside goods (i.e., the 50 largest milk brands) and the outside option (i.e., not purchasing the
inside goods).

As expected, the price coefficient 8 is negative and statistically significant, which implies a
downward-slopping demand curve for milk: households purchase less when milk prices are higher.
The random coefficient o captures the substitution between inside and outside goods, and is a
function of household demographics. Most notably, the coefficient on household income is positive
and statistically significant. This means that with higher income, e.g., due to an increase in the
minimum wage, households are more likely to switch from not purchasing to purchasing one of the

50 largest milk brands.
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Table 1: Random Coeflicient Logit Estimation for Milk

Mean Standard Deviation Interactions with Demographic Variables II
B 4 Household Income  Age of Children Size of Household

Price -2.500%**

(0.558)
Constant -1.393%** 0.463%* -1.747FF* 2.640%**

(0.348) (0.258) (0.818) (0.173)

Observations 53983
Instrument 1 Paper Price Index

Instrument 2 Nb UPCs in Other Markets

Notes: This table summarizes the results of the random coefficient logit demand estimation for the milk category. The unit of
observation is the market share per brand, state, and quarter. The sample is restricted to the 50 largest brands in terms of national
sales between 2010 and 2020. There is a random coefficient on the constant. We integrate using Halton draws for 50 individuals.
Household Income is measured as an index taking a value between 3 and 30. The variable Age of Children is a measure of the
presence and age of children (taking a value between 1 and 9). The variable Size of Household measures of the household size
(taking a value between 1 and 9). Brand fixed effects are included. Standard errors are shown in parentheses. * p < 0.05, **
p < 0.01, ¥** p < 0.001.

Table 2: Summary Statistics and Estimation Results for Milk

Group and Timing Mean Standard Deviation N
Elasticity -7.2 2.4 23,359
Household Income 20.8 3.4 23,359
Marginal Cost (Dollar) Control 2.5 0.9 23,359
Mark-Up (%) 1.2 1.9 23,359
Market Share (%) 1.6 0.1 23,359
Price(Dollar) 3.0 0.9 23,359
Elasticity -6.7 2.4 8,694
Household Income 20.8 3.5 8,694
Marginal Cost (Dollar) 2.4 0.9 8,694
Mark-Up (%) Treated - Before 1.2 1.1 8,694
Market Share (%) 1.8 0.1 8,694
Price(Dollar) 2.8 0.9 8,694
Elasticity -7.4 2.4 21,930
Household Income 21.1 3.4 21,930
Marginal Cost (Dollar) 2.6 0.9 21,930
Mark-Up (%) Treated - After 1.2 0.2 21,930
Market Share (%) 1.5 0.1 21,930
Price(Dollar) 3.1 0.9 21,930

Notes: This table summarizes the average price, market share, elasticity, marginal cost, mark-up,
and household income for the treated and control groups. Elasticities, marginal costs, and mark-ups
are estimated using the random coefficient specification in Table 1. The statistics are averaged across
quarters, states, and brands. The “Before” and “After” periods are relative to the first increase in
the minimum wage in each state. The sample is restricted to the 50 largest brands in terms of
national sales between 2010 and 2020. Household income is measured as an index taking a value
between 3 and 30. An index of 21 corresponds to a household income between $50,000 and $59,999.
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5.2 Results of the Supply Estimation for Milk

Table 2 presents the averages and standard deviations of the statistics derived from our structural
model—along with observed prices and household wages—for the control and treated groups before
and after the first minimum wage increase in each state. The table shows that prices increased by
11% on average in the states with a minimum wage implementation compared to the time before
the minimum wage hike. Similarly, we observe an increase in household income of 1.4% after the
implementation of minimum wage policies. Estimated marginal costs increased by 8% in the treated
states, while mark-ups remained unchanged, on average.

Figure A.1 in Appendix plots the distribution of estimated elasticities, marginal costs, and mark-
ups derived from our results of the random coefficient logit estimation for milk. We find that 90%
of the estimated demand elasticities range between -1 and -10, which yields plausible estimates for
marginal costs and mark-ups. The mean elasticity is around -7, which is consistent with the own-price
elasticity estimates found by Bonnet and Bouamra-Mechemache (2016) for milk brands. '# Indeed,
our analysis is at the brand level and estimates one elasticity per brand. The brand variable in the
NielsenlQ data is granular and includes brands such as “BLUE DIAMOND ALMOND BREEZE”
and “NESTLE COFFEE-MATE NTRL BL.” The large majority of marginal costs is concentrated
between 1.8 and 3.8, and the large majority of mark-ups lies within the interval of 1.1 and 1.3.

When estimating the difference-in-differences on milk retail prices, we find a positive pass-through
of the minimum wage into retail prices. As shown in Table 3 below, milk retail prices increased as
a result of minimum wage hikes. According to our first specification in column (1), across the U.S.,
a 1% increase in the minimum wage has the effect of raising milk prices by an amount of roughly
0.068% (Table 3). Table A4 in Appendix confirms that our results are robust to running the price
regression on the entire sample of milk brands (i.e., beyond the top-50 milk brands included in the
structural model). We also run the difference-in-differences estimation on all 120 product groups
included in the NielsenlQ dataset together. We find a positive effect of the minimum wage into
retail prices in the magnitude of 0.01% (see Table A5 in Appendix). These findings are of similar
magnitude to the results from the previous literature, which find pass-on coefficients between 0.02%
and 0.06% (see, e.g., Renkin et al., 2022; Leung, 2021). The reason that we find a higher coefficient
on milk products is that in the milk market, the difference-in-differences estimation is more likely
to pick up price changes from higher labor costs from both retailers and producers. On the other

hand, in the sample of all products, producers’ prices are more likely to be set nationally for some

14 Thus, our elasticity estimates are larger in magnitude than elasticities estimated in studies using more aggregated
data. For example, a USDA study from 2010 analyzes dairy products and aggregates data by broad categories of
milk. The study finds an own-price elasticity of -1.65 for whole milk, of -1.26 for reduced-fat milk, and of -1.31 for
canned milk. USDA Economic Research Service (2010), An Analysis of U.S. Household Dairy Demand, available at
https://www.ers.usda.gov/webdocs/publications/47575/8030_tb1928.pdf.
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Table 3: Difference-in-Differences on Prices: Milk

(1) () 3) @)

Main Excl. Early-Treated Excl. Low Treatment Excl. Early and Low Treatment

Log of Minimum Wage  0.0679** 0.0815** 0.0946** 0.1003**
(0.0303) (0.0361) (0.0383) (0.0387)

Observations N 53983 40491 35348 32900

R? 0.45 0.46 0.46 0.46

Notes: This table estimates the effect of minimum wage increases on milk prices, from 2010 through 2020. The
dependent variable is the log of price of milk per quarter, state, and brand. Log of Minimum Wage is the log of
quarterly minimum wage in each state. The sample is restricted to the 50 largest brands in terms of national sales
between 2010 and 2020. In column (2), the difference-in-differences is run on 16 treated states only because states
for which the first increase in minimum wage was before the third quarter of 2013 are excluded from the sample.
In column (3), the difference-in-differences is run on 11 treated states only because states for which the average
percentage increase in minimum wage was lower than the average increase across other states are excluded from the
sample. In column (4), the difference-in-differences is run on 9 treated states only. Time fixed effects, state fixed
effects, and brand fixed effects are included in all specifications. Standard errors are clustered at the state level and
shown in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001.

products, and, therefore, cancel out in the difference-in-differences estimation.

Recent literature has revealed some issues with the traditional two-way fixed effects estimator in
a staggered difference-in-differences setting.'® Specifically, if there is variation in treatment timing
across units, the two-way fixed effects estimator may be biased in the presence of dynamic treatment
effects. In our case, because states implement minimum wage increases at different times, the two-
way-fixed-effects estimator could improperly use the “already treated” states as a comparison to
“not-yet treated” states. In specification (2), we estimate the difference-in-differences equation
excluding early-treated states from the sample. States for which the first increase in the minimum
wage was before the third quarter of 2013 are dropped.'® The exclusion of early-treated states

“not-

ensures that the “already treated” states are not improperly used as a comparison to the
yet treated” states. As shown in Table 3, the price effect is even larger when we correct for the
two-way-fixed-effects bias. Thus, our specification in column (1) tends to underestimate the true
effect.

As an alternative specification, we exclude low-intensity treated states from the sample in col-
umn (3). States for which the average percentage increase in the minimum wage was lower than
the average increase across other states over the 2010-2020 period are excluded from the sample.
As expected, the magnitude of the minimum wage effect on prices is larger than in the baseline
specification. The specification in column (4) excludes both early-treated and low-intensity states.

We then estimate the difference-in-differences equation on marginal costs and mark-ups and

assess how these variables change after the implementation of minimum wage increases. Table 4

15See for instance de Chaisemartin and D’Haultfceuille (2020), de Chaisemartin and D’Haultfoeuille (2024),
Borusyak et al. (2022), Callaway and Sant’Anna (2021), and Sun and Abraham (2021).
16From 2010 to 2020, 2013q3 is the average date of the first increase in the minimum wage across treated states.
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Table 4: Difference-in-Differences on Marginal Costs: Milk

(1) () 3) @)

Main Excl. Early-Treated Excl. Low Treatment Excl. Early and Low Treatment

Log of Minimum Wage  0.0923** 0.1005** 0.1209** 0.1281**
(0.0385) (0.0464) (0.0483) (0.0488)

Observations N 53975 40483 35340 32892

R? 0.45 0.46 0.46 0.46

Notes: This table estimates the effect of minimum wage increases on marginal costs for milk, from 2010 to 2020.
The dependent variable is the log of marginal cost per quarter, state, and brand. Log of Minimum Wage is the
log of quarterly minimum wage in each state. The sample is restricted to the 50 largest brands in terms of national
sales between 2010 and 2020. In column (2), the difference-in-differences is run on 16 treated states only because
states for which the first increase in minimum wage was before the third quarter of 2013 are excluded from the
sample. In column (3), the difference-in-differences is run on 11 treated states only because states for which the
average percentage increase in minimum wage was lower than the average increase across other states are excluded
from the sample. In column (4), the difference-in-differences is run on 9 treated states only. Time fixed effects, state
fixed effects, and brand fixed effects are included in all specifications. Standard errors are clustered at the state
level and shown in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001.

presents the results for the two-way-fixed-effects estimation run on marginal costs for milk. As
expected, we find that marginal costs increase after minimum wage hikes. In this specification, we
likely capture the effect of higher labor costs for both retailers and producers. Indeed, in the market
for milk, local producers are less likely to set their prices nationally, and therefore price increases
by local producers are captured in the difference-in-differences estimation. According to our first
specification, across the U.S., we find that a 1% increase in the minimum wage has the effect of
raising retailers’ marginal costs by approximately 0.09%. As above, excluding either early-treated
states or states with a low-intensity treatment from the estimation results in a larger effect.

The minimum wage pass-through to prices for milk products can be calculated as the ratio of
the change in prices to the change in marginal costs found in Table 4 (Friberg and Romahn (2018)):

By 0.0679

=3 = o0z =~ 0T 9)

Finally, we run the two-way-fixed-effects regression on mark-ups for milk. On the supply side, if
retailers pass on 100% of their labor costs increases to end-consumers through higher prices, then
mark-ups are not expected to change substantially. If retailers retain some of the costs of higher
minimum wages, then mark-ups are expected to decrease. On the demand side, higher income and
increased demand may allow retailers to charge higher prices and increase their mark-ups. The
net effect on retailers’ mark-ups is unclear. Results of the difference-in-differences estimation on
retailers’ mark-ups for milk are presented in Table 5. We find that an increase in the minimum wage
tends to reduce retailers’ mark-ups on milk products.

Our result that retailers have an incomplete pass-through of minimum wage into prices and that
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Table 5: Difference-in-Differences on Mark-ups: Milk

) 2 ®3) (4)

Main Excl. Early-Treated Excl. Low Treatment Excl. Early and Low Treatment
Log of Minimum Wage  -0.0244** -0.0190 -0.0263** -0.0277**
(0.0110) (0.0116) (0.0110) (0.0113)
Observations N 53975 40483 35340 32892
R? 0.50 0.50 0.50 0.49

Notes: This table estimates the effect of minimum wage increases on mark-ups for milk, from 2010 to 2020. The
dependent variable is the log of mark-up per quarter, state, and brand. Log of Minimum Wage is the log of
quarterly minimum wage in each state. The sample is restricted to the 50 largest brands in terms of national sales
between 2010 and 2020. In column (2), the difference-in-differences is run on 16 treated states only because states
for which the first increase in minimum wage was before the third quarter of 2013 are excluded from the sample.
In column (3), the difference-in-differences is run on 11 treated states only because states for which the average
percentage increase in minimum wage was lower than the average increase across other states are excluded from the
sample. In column (4), the difference-in-differences is run on 9 treated states only. Time fixed effects, state fixed
effects, and brand fixed effects are included in all specifications. Standard errors are clustered at the state level and
shown in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001.

their mark-ups tend to decrease after minimum wage hikes implies that retailers absorb at least
part of the minimum wage hikes in their mark-ups. Therefore, retailers protect consumers from
even larger price increases. This result is in contrast to Renkin et al. (2022), who find a complete
pass-through and who find that consumers, rather than firm-owners or workers, bear the bulk of the

burden of minimum wage increases in the grocery sector.

5.3 Further Robustness Checks

A potential threat to our identification strategy could be reverse causality. Indeed, policymakers
may implement minimum wage increases in states with higher inflation in an attempt to maintain
households’ purchasing power. In such a case, the minimum wage increase (“the treatment”) would
be related to retail prices (“the outcome”), and the treated and control states would not have parallel
trends in retail prices. Figure 2 tests for the parallel trends assumption and plots the estimated
treatment effects on retail prices, marginal costs, and mark-ups of milk products 12 quarters (3
years) before minimum wage increases. The Figure provides no evidence for heterogeneous trends in
prices between the treated and control states in the 3 years leading up to the implementation of the
minimum wage increase. There is neither evidence for heterogeneous pre-trends in marginal costs
and mark-ups between the treated and control states. Furthermore, in some states, the minimum
wage is indexed to national inflation rates, such as the national Consumer Price Index. This could
be another reason for reverse causality. However, the inclusion of time fixed effects in our regression
controls for changes in national inflation.

As discussed above, recent literature has revealed some issues with the traditional two-way-fixed-

effects estimator in a staggered difference-in-differences setting if there is variation in treatment tim-
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Figure 2: Testing the Parallel Trends Assumption: Quarterly Effects of the Minimum Wage for Milk
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Notes: The figure presents estimates for each of the 12 quarters before the first minimum wage increase in treated
states. The dependent variable is at the quarter, state, and brand level. The treatment variable is a dummy variable
equal to one after the first implementation of a minimum wage increase in the treated state, and including leads of
the treatment variable. The estimation includes time, state, and brand fixed effects. The figure also shows the 95%
confidence intervals based on standard errors clustered on the state level.

ing across units and dynamic treatment effects. As a robustness check, we run our main specification
for each state separately, to ensure there is only one treated unit. Results by state are presented
in Table A6 in Appendix for milk. For almost all states, we find a positive pass-through of the
minimum wage into retail milk prices, with an effect of similar magnitude as our main specifica-
tion pulling all treated states together. In addition, using a discrete treatment variable, we apply
the estimator presented in de Chaisemartin and D’Haultfoeuille (2024) to compare the evolution
of prices, marginal costs, and mark-ups of switcher states and never-switcher states. This estima-
tor addresses several complexities of our case: heterogeneous treatment timing, potential dynamic
treatment effects (prices may not react immediately after minimum wage hikes), and heterogeneous
treatment intensities (different magnitudes of minimum wage increases). Regression results using
the de Chaisemartin et al. (2024) estimator confirm our conclusions, and are presented in Table A1l
in Appendix.

We also verify that our results are robust to alternative specifications of the demand model. Table
A3 in Appendix presents the nested logit demand estimation for milk products, along with a simple
logit.!” In columns (2) and (4), we incorporate households’ demographics and as expected, the
coefficient of the interaction variable between price and income is positive, meaning that the effect
of price on demand is less important for richer households. In other words, demand is less elastic for
higher incomes. Table A7 in Appendix presents the results of the difference-in-differences on prices,
marginal costs, and mark-ups for milk based on a nested logit estimation that includes demographics
interactions (i.e., column (4) of Table A3). Results are consistent with our main specification using
the random coefficient logit model: minimum wage hikes cause prices and marginal costs to increase,

while mark-ups tend to decrease. The minimum wage pass-through into prices is of similar magnitude

17Sections A.2 and A.3 in Appendix provide the indirect utility equations for the simple and nested logit models.
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as for our main specification.

6 Estimation Results for Other Products

In this section, we extend our analysis to other top-selling product groups covered by NielsenlQ.
Results confirm our previous findings for the milk case study.

We estimate the structural model on 10 other product groups—fresh products, frozen prepared
food, snacks, candy, pet food, bread & baked goods, medications, cheese, dressings & salads, and
vitamins. Milk and these other 10 grocery products together account for almost 30% of consumers’
basket of goods (i.e., the total spent at the grocery store) in 2020. These 10 products are among
the 12 largest spending items for consumers in 2020. For two of the 12 largest product groups, the
random coefficient demand estimation resulted in implausible and nonsensical elasticity estimates,
and were thus excluded from our analysis.'®

As above, we estimate the random coefficient logit model of demand with demographic inter-
actions on the constant. We aggregate the data at the level of the brand and market (i.e., the
quarter-state combination), and we restrict the sample to the 50 largest brands in terms of national
sales between 2010 and 2020 for each product group. We also use a market size that is proportional
to the annual population within each state and to the number of retailer chains within each state by
quarter. We choose cost-shifter instruments that are specific to each product group. For example,
we use the fresh fruits & vegetables Producer Price Index for fresh products; and we use the candy
& nuts Producer Price Index for candy products. As for the milk case study, we use the number
of UPCs in other states as a second instrument. Table A8 in Appendix presents the results of the
demand estimation for each of the product groups.

To estimate mark-ups and marginal costs for each of the product groups, we retain the as-
sumptions of the random coefficient logit and of Bertrand competition for differentiated products.
Because these assumptions may be inappropriate for some products, we follow Dépper et al. (2023)
and mitigate any misspecification bias by presenting results aggregated across product groups.

In Table 6, we present the results of the difference-in-differences estimation on prices for the 11
product groups combined (i.e., milk and the other 10 product groups). Tables 7 and 8 present the
effect of the minimum wage on mark-ups and marginal costs for these 11 product groups. Results
confirm our previous findings for the milk case study. Even for other product groups, mark-ups
generally decrease while prices and marginal costs increase as a result of minimum wage hikes.

The minimum wage pass-through to prices for these 11 product groups can be calculated as the

18The random coefficient demand estimation for packaged meats-deli and condiments & sauces resulted in positive
price elasticities.
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Table 6: Difference-in-Differences on Prices: 11 Products

(1) (2) 3) 4)
Main Excl. Early-Treated Excl. Low Treatment Excl. Early and Low Treatment
Log of State Minimum Wage  0.0271 0.0440** 0.0561*** 0.0557**
(0.0165) (0.0186) (0.0204) (0.0208)
Observations N 1033074 779742 675837 632273
R? 0.40 0.40 0.40 0.40

Notes: This table estimates the effect of minimum wage increases on prices for 11 product groups, from 2010 to 2020. The dependent
variable is the log of price per quarter, state, brand, and product group. Log of Minimum Wage is the log of quarterly minimum
wage in each state. The sample is restricted to the 50 largest brands in terms of national sales between 2010 and 2020. In column
(2), the difference-in-differences is run on 16 treated states only because states for which the first increase in minimum wage was
before the third quarter of 2013 are excluded from the sample. In column (3), the difference-in-differences is run on 11 treated
states only because states for which the average percentage increase in minimum wage was lower than the average increase across
other states are excluded from the sample. In column (4), the difference-in-differences is run on 9 treated states only. Time fixed
effects, state fixed effects, brand fixed effects, and product group fixed effects are included in all specifications. Standard errors are
clustered at the state level and shown in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001.

Table 7: Difference-in-Differences on Marginal Costs: 11 Products

(1) (2) (3) (4)
Main Excl. Early-Treated Excl. Low Treatment Excl. Early and Low Treatment
Log of State Minimum Wage 0.0381 0.0639%* 0.0605** 0.0598*
(0.0239) (0.0273) (0.0288) (0.0295)
Observations N 887092 668623 579700 542016
R? 0.40 0.40 0.40 0.40

Notes: This table estimates the effect of minimum wage increases marginal costs for 11 product groups, from 2010 to 2020. The
dependent variable is the log of marginal cost per quarter, state, brand, and product group. Log of Minimum Wage is the log of
quarterly minimum wage in each state. The sample is restricted to the 50 largest brands in terms of national sales between 2010
and 2020. In column (2), the difference-in-differences is run on 16 treated states only because states for which the first increase in
minimum wage was before the third quarter of 2013 are excluded from the sample. In column (3), the difference-in-differences is
run on 11 treated states only because states for which the average percentage increase in minimum wage was lower than the average
increase across other states are excluded from the sample. In column (4), the difference-in-differences is run on 9 treated states
only. Time fixed effects, state fixed effects, brand fixed effects, and product group fixed effects are included in all specifications.
Standard errors are clustered at the state level and shown in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001.

ratio of the change in prices to the change in marginal costs (Friberg and Romahn (2018)). Based
on our main specification, the pass-through is equal to:

_ By 0.0271
V= Be  0.0381 T (10

This result is similar to the pass-through coefficient estimated for milk products, and further confirms

that retailers generally absorb at least part of the minimum wage hikes in their mark-ups.

7 Conclusion

This paper studies the effect of minimum wage increases on retailers’ prices, mark-ups, and marginal
costs, and aims to provide empirical evidence for policymakers on the efficiency of minimum wage

legislation to bolster households’ purchasing power. In practice, even after the implementation of

21



Table 8: Difference-in-Differences on Mark-ups: 11 Products

(1) () ©) (4)

Main Excl. Early-Treated Excl. Low Treatment Excl. Early and Low Treatment
Log of State Minimum Wage  -0.0075 -0.0193 -0.0110 -0.0110
(0.0113) (0.0128) (0.0121) (0.0125)
Observations N 887092 668623 579700 542016
R? 0.53 0.53 0.53 0.53

Notes: This table estimates the effect of minimum wage increases mark-ups for 11 product groups, from 2010 to 2020. The
dependent variable is the log of mark-up per quarter, state, brand, and product group. Log of Minimum Wage is the log of
quarterly minimum wage in each state. The sample is restricted to the 50 largest brands in terms of national sales between 2010
and 2020. In column (2), the difference-in-differences is run on 16 treated states only because states for which the first increase in
minimum wage was before the third quarter of 2013 are excluded from the sample. In column (3), the difference-in-differences is
run on 11 treated states only because states for which the average percentage increase in minimum wage was lower than the average
increase across other states are excluded from the sample. In column (4), the difference-in-differences is run on 9 treated states
only. Time fixed effects, state fixed effects, brand fixed effects, and product group fixed effects are included in all specifications.
Standard errors are clustered at the state level and shown in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001.

a minimum wage increase, it could be the case that real income remains at the same level if the
nominal wage increase is offset by increases in prices of goods and services consumed. This offset
could be due to both supply and demand effects, since minimum wage hikes result in higher marginal
costs for firms that can pass them on into retail prices, but can also generate substantial spending
responses from workers with higher revenues, which in turn elevate prices.

By introducing the difference-in-differences approach into a structural model, our approach en-
riches and expands previous literature to disentangle more precisely supply-side effects related to
the pass-through of minimum wage increases into retail prices. We are able to recover an estimate
of how minimum wages affect firms’ marginal costs and mark-ups and we can isolate price increases
stemming from higher input costs at the level of the product.

We find that minimum wage hikes cause retailers’ marginal costs and prices to increase, but
retailers’ mark-ups generally decrease as a result of minimum wage hikes. We estimate an incomplete
minimum wage pass-through into retail prices of approximately 70%. This implies that minimum
wages are not as effective as intended, but retailers absorb at least part of the minimum wage hikes
in their mark-ups and protect consumers from even larger price increases. Our results suggest that

retailers share at least part of the burden of minimum wage increases with consumers.
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A Appendix

A.1 Overview of the Literature on Retailers’ Uniform Pricing and Pricing

Strategies

This paper also bears relation to the literature on price rigidity of retail chains and brands across
the U.S. As described in further detail below, the economic literature has found substantial price
stickiness and uniformity across retail stores of the same chain in the U.S. Although retailers offer
frequent promotion discounts around the holiday periods, they minimally adjust their prices in
reaction to unpredictable demand or supply shocks. Overall, retailers seem to play a dominant role
in price-setting decisions, and price fluctuations do not seem to be driven by manufacturers’ imposed
constraints or wholesale prices.

There is a consensus in the economic literature that most retail chains in the U.S. tend to
adopt uniform pricing across stores in the same chain and that this rigidity attenuates retail prices’
responses to local, non-predictable economic shocks. DellaVigna and Gentzkow (2019) introduce
measures of pricing similarity, and find that most food, drugstore, and mass-merchandise chains in
the U.S. charge uniform prices. Using calibration, they also show that price uniformity dampens
the overall response of prices to local economic shocks. The authors discuss various reasons for such
uniform pricing, including managerial inertia,'® brand image concerns, tacit collusion, menu costs,
and engineering or IT costs of varying prices. Hitsch et al. (2019) find that prices and promotions
are substantially more similar within stores that belong to the same chain than across stores that
belong to different chains, within local markets. Gagnon and Lépez-Salido (2020) show that large
demand shocks triggered by labor conflicts, population displacement, and weather events translate
into minimal price changes in local supermarkets, which coordinate on both the price levels and
the price adjustment timings across stores belonging to the same retail banner and regional market.
Cawley et al. (2018) find that the pass-through of a Philadelphia beverage tax into supermarket
prices was larger for independent stores than for chain stores. Older literature also discusses uniform
pricing in retail chains (see, e.g., Nakamura, 2008; Hoch et al., 1995; Chintagunta et al., 2003).

Despite uniform pricing within chains, Renkin et al. (2022) and Leung (2021) both find a positive
pass-through of minimum wage hikes into retail prices—but their results are mainly triggered by the
price effect in regional or local chains, rather than by the price effect in interregional chains. Renkin
et al. (2022) find that chains try to maintain uniform prices across drug and grocery stores in the

U.S. and that retail prices are more responsive to local minimum wage increases in regional chains

19According to the authors, managerial inertia prevents retailers from implementing optimal pricing policies even though
they would result in substantial benefits. Managerial inertia includes organizational barriers, budgeting constraints, and
reporting constraints.
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than in national chains.?° Leung (2021) finds that most grocery chains either operate only in a few
states or adopt regional pricing, while most drug and merchandise retail chains adopt rigid pricing
across the country.?! He also estimates that within-chain price rigidity attenuates the impact of
an increase in local minimum wages on retail prices by almost 60%. In stores belonging to chains
with rigid pricing and that are located across the U.S., the estimated minimum wage pass-through
elasticity is zero.??

The finding that retailers deviate minimally from their usual pricing strategies in reaction to
economic shocks seems to contrast with the finding that retail prices decrease substantially during
periods of peak demand and around holidays (see, e.g., Warner and Barsky, 1995; MacDonald, 2000;
Chevalier et al., 2003). This could be explained by the fact that demand peaks during holidays
are recurring, predictable, and anticipated by retailers and producers. Holler and Rickert (2022)
find that retailers follow loss-leader motives during national holidays and temporarily deviate from
collusive prices: they set low coffee prices to stimulate sales of more profitable goods. Price responses
during these periods of high-demand peaks are therefore less informative about how retailers respond
to unpredictable demand or supply shocks.

The economic literature has also investigated the use of promotional sales by retailers in response
to macroeconomic shocks. Anderson et al. (2017) find that 95% of the retail price variation is due
to temporary sales, even though transactions at the regular price account for 75% of the retailer’s
revenue. They find that temporary sales fail to react to commodity cost shocks and that retailers
respond to cost and demand shocks by adjusting regular prices instead of sale prices. Gagnon
and Lépez-Salido (2020) also show that retailers maintain frequent promotional sales, even as they
experienced large changes in demand. The authors find that retailers seek to match movements in
their local competitors’ recourse to promotional sales.

The economic literature is not conclusive on the exact price-setting mechanisms used in su-
permarkets and retail stores, but several articles show that retail price fluctuations are not driven
by manufacturers’ imposed constraints or wholesale prices.?> Nakamura (2008)’s results suggest
that demand and supply shocks affecting retail prices arise at the retailer-level rather than at the
manufacturer-level. It follows that retailers, rather than manufacturers, play a dominant role in

price-setting in retail stores. DellaVigna and Gentzkow (2019)’s findings on price uniformity and

20The authors define regional chains as chains with stores in less than 3 distinct states on average. They find that within
interregional chains, an increase in the minimum wage in one state affects prices in stores within the same chain located in
another state. The estimated spillover effect is estimated to approximately half of the within-state minimum wage impact
on prices.

21Leung (2021) also explains that data from the Economic Census show that the grocery store industry is less concentrated
than the drug and merchandise store industries. Market shares of the 4 largest firms were 30.7%, 54.4%, and 73.2% for grocery
stores, drug stores, and merchandise stores respectively in 2007.

22Merchandise stores, which do not raise their prices in response to local minimum wage increases, exhibit large nominal
and real sales responses to minimum wage hikes.

231 the U.S., the Robinson-Patman Act restricts the ability of manufacturers to price discriminate across retailers located
fewer than 200 miles apart.
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stickiness also apply to store brands, which further suggests that the results are not driven by
manufacturers’ decisions. The economic literature has provided evidence that grocery prices are
decorrelated from movements in underlying agricultural input costs (see, e.g., MacDonald, 2000; Li
and Sexton, 2013) or wholesale prices (see, e.g., Hosken and Reiffen, 2004; Chevalier et al., 2003;
Levy et al., 1997). Rather, this literature shows that price fluctuations are associated with changes
in retail margins.

Very few empirical studies have been conducted to analyze the importance of resale price main-
tenance (RPM) agreements on prices. Using NielsenIQ data, MacKay and Smith (2014) show that
retail prices increased in states where RPM contracts were less restricted, which suggests that man-
ufacturers do play a role in retail pricing decisions. In contrast, Bailey and Bailey and Leonard

(2010) find no statistically significant effect of minimum RPM on video games prices.
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A.2 Logit Demand Estimation

The indirect utility that consumer ¢ obtains from purchasing brand j in market s(r)t is:

Ui s(r),jt = —s(r)j,t T BXs(r), gt + Es(r),gt T €is(r) it

= Os(r),4t + €is(r)it

where £,y .+ captures the unobserved characteristics of brand j in market s(r)t, py(,) ;¢ is the price
for that brand, and X, ;. are the observed demand-side characteristics for that brand. The mean

utility of the outside brand is normalized to zero. The estimating equation is as follow:

lnss(r),j,t - lnss(r),t,o = —QPs(r),j,t + ﬁXs(r),j,t + gs(r),j,t (]-1)

where, 54, ;¢ is the market share of brand j in market s(r)t, and sy, is the market share of the
outside brand in market s(r)t.

The own-price elasticities of demand are derived as:

ooy o = L2 035(r). 5.t
IR St OPs(ry gt

= —QPs(r),j,t X (1 - §s('r),j,t) (12)

el‘p[és(r),jﬁt]
1+ Zjejg exp[(ss(r),j,t]

where the estimated market share 8., ;; =

A.3 Nested Logit Demand Estimation

We assume two nests g of brands: private labels and branded milk. The indirect utility that consumer

i obtains from purchasing brand j in market s(r)t is:

Ui,s(r),j,t = —QPs(r),j,t + ﬂXs(r),j,t + gs(?‘),j,t + Ci,g,s(?"),t(p) + (1 - p)ei,s(T),j,t

= 6s(r),j,t + gi,g,s(r),t(p) =+ (1 - p)ei,s(r),j,t

where (; g s(r),¢(p) is the unobserved specific valuation of consumer i for all brands in nest g in market
s5(r)t, &s(r),j,¢ captures the unobserved characteristics of brand j in market s(r)t, py(, ;¢ is the price
for that brand, and X, ;. are the observed demand-side characteristics for that brand. The mean

utility of the outside brand is normalized to zero. The estimating equation is as follow:

lnss(r),j,t - lnss(r),O,t = —QPs(r),j,t + /BXS(T),j,t + plnsj\g,s(r),t + gs(r),j,t (13)
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where, sy, ;¢ is the market share of brand j in market s(r)t, Ss(r),0,¢ is the market share of the
outside brand in market s(r)t, and s;4 5(r),¢ is the market share of brand j in nest g.

The own-price elasticities of demand are derived as:

DPs(r),j,t % aés(r),j,t o

€s(r),j,t = = = - Ps(r),j,t X 1_P§ ,sr,_l_pgsr,', 14
00t = G By T pPrat X (L= Pitgaea = (1= Pdsmge) - (14)

where the estimated market share of brand j is:

1—p

oo s p) [Er o]
s(r).d.t 2jes, €@Psry g/ (L=p)] 4 | 5, [Zjng explFury g0/ (1 — P)ﬂ =

= 5jlg,s(r),t X Sg,s(r),t

and where 05(r) .t = —ODs(r) 4t + BXs(r) .t T Es(r), 5t

A.4 Detailed Derivation of the Supply Model

Using vectors and matrices, the first order conditions can be written as:

O s(r).1.t Osrs(r). 0.t
ST,S(T),l,t OPr,s(r),1,t ODr,s(r),1,t pT,S(T),l,t — Wr1,t — cr,s(r),l,t
Qs(r),t : + Qu(r), e 2% : : : =0
08y s(r),1,t 08y s(r), J,t
Sr,s(r),J,t Bra(ry. it Bra(r) st Dros(r),Jt = WrJt = Crs(r),Jit

(15)

where €2 is the J x J ownership matrix and x the Hadarmard product. We obtain a measure of
marginal costs (¢ + w) per product category, brand, state, and quarter that rationalize observed
prices. The marginal costs derived are the ones of an integrated firm, and include both the retailer’s

marginal cost ¢ and the producer price w.

08y s(r),1,t 08y s(r), gt
Cr,s(r),1,t + Wyt Pr,s(r),1,t ODrs(r),1,t ODr,s(r),1,t Sr,s(r),1,t
= : +Qx : : (16)
08y s(r),1,t 08y s(r), J,t
Crys(r),Jit T Wr,Jt Pr.s(r),J.t bty gt Bbroary gt Srs(r), gt

Mark-ups can be estimated as the difference between prices and marginal costs, m = p— (w+c¢).

Those mark-up estimates account for local preferences and and market size.
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A.5 Figures

Figure A.1: Distribution of Prices, Elasticities, Marginal Costs, and Mark-ups for Milk
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Notes: This Figure presents histograms of prices, estimated elasticities, marginal costs, and mark-ups for the milk
product category. Elasticities, marginal costs, and mark-ups are estimated using the random coefficient specification
in Table 1. The sample is restricted to the 50 largest brands in terms of national sales between 2010 and 2020. Mark-

up estimates included a few outliers, which are excluded from this figure by dropping the top and bottom second
percentiles of observations. Source: NielsenlQ Scanner Data.
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Figure A.4: Average Milk Prices in Treated and Control States 2010 - 2020 (Continued)

Price ($)
Price ($)

26

T
i i i i LI HE S L
2014h1 2018h1  2020h1 2R10n1 2016h1

L
%10?’\1 2012h1

i | | i | i | i |
22%10?11 2012h1 2014h1 2016h1 2018h1 2020h1 2016h1 2012h1 2014h1

2018h1

2020h1

Control States — VERMONT Control States — WASHINGTON Control States — WEST VIRGINIA

(a) Vermont (b) Washington (c) West Virginia

Notes: This Figure presents, for each treated state, average milk prices over time along with minimum wage legislation.
The federal minimum wage over this period was $7.25/hour. Vertical dashed bars indicate when local minimum
wage increases were implemented. The control group includes the following 21 states: Alabama, Georgia, Idaho,
Indiana, Iowa, Kansas, Kentucky, Louisiana, Mississippi, New Hamshire, North Carolina, North Dakota, Oklahoma,
Pennsylvania, South Carolina, Tennesse, Texas, Utah, Virginia, Wisconsin, and Wyoming. Source: Nielsenl(Q Scanner
Data; State-Level Minimum Wage data from Vaghul and Zipperer (2022).

Figure A.5: Milk Production, by State (2020)
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Notes: This figure presents the level of production of milk per state in 2020. Source: United States Department of

Agriculture, National Agricultural Statistics Service.
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A.6 Tables

Table Al: de Chaisemartin et al. (2024) Estimator for Milk

(1) 2) ®3)
Price Marginal Cost Mark-up
Log of Minimum Wage 0.017** 0.023** -0.006**
(0.008) (0.011) (0.003)
Observations 5872 5872 5872

Notes: This estimation uses the did-multiplegt-dyn command, which
computes the event-study estimator presented in de Chaisemartin et al.
(2024). This table presents the results of this estimation on prices,
marginal costs, and mark-ups for milk, from 2010 to 2020. Treated
states are compared to control states. The dependent variable is at the
quarter, state, and brand level. The treatment variable is a discrete
variable taking a value between 0 and 10 based on each state’s aver-
age percentage increase in minimum wage over the 2010-2020 period.
The sample is restricted to the 50 largest brands in terms of national
sales between 2010 and 2020. Time fixed effects, state fixed effects, and
brand fixed effects are included in all specifications. Standard errors are
clustered at the state level and shown in parentheses. * p < 0.05, **
p < 0.01, *** p < 0.001.
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Table A2: Mean Price of Milk for the Top-50 Brands (in Dollars)

Across Time Across States

Mean  Standard Deviation Mean Standard Deviation

1 2.31 0.29 2.25 0.52
2 2.55 0.66 2.58 0.13
3 3.06 0.18 3.06 0.18
4 2.87 0.11 2.88 0.16
5 3.25 0.23 3.27 0.33
6 2.81 0.21 2.75 0.39
7 2.45 0.41 2.78 0.70
8 2.93 0.32 2.83 0.38
9 2.75 0.27 2.78 0.64
10 2.45 0.35 2.46 0.69
11 2.64 0.23 2.64 0.27
12 2.51 0.53 1.97 0.77
13 2.47 0.32 2.42 0.56
14 2.82 0.57 2.90 0.49
15 2.07 0.31 2.03 0.52
16 2.36 0.45 2.19 0.57
17 2.21 0.64 2.77 0.30
18 3.10 0.22 3.09 0.20
19 3.37 0.37 3.48 0.15
20 2.84 0.26 2.42 0.59
21 2.72 0.35 2.54 0.53
22 2.43 0.22 2.46 0.56
23 3.07 0.12 3.05 0.33
24 4.59 0.40 4.59 0.35
25 3.15 1.26 3.44 0.30
26 2.41 0.23 2.37 0.42
27 2.55 0.54 2.16 0.15
28 4.22 0.32 4.22 0.29
29 2.72 0.23 2.72 0.16
30 3.08 0.45 2.82 0.46
31 3.00 0.34 2.95 0.28
32 2.74 0.69 2.75 0.15
33 1.95 0.79 2.11 0.28
34 2.53 0.56 2.56 0.73
35 2.42 0.33 2.49 0.69
36 4.07 0.26 4.07 0.32
37 2.55 0.54 2.16 0.15
38 2.60 0.16 2.58 0.37
39 2.77 0.40 2.83 0.40
40 2.67 0.30 2.78 0.70
41 1.99 0.32 1.95 0.50
42 3.28 0.12 3.28 0.19
43 3.08 0.28 3.09 0.17
44 3.14 0.62 2.88 0.40
45 3.00 0.39 2.71 0.61
46 3.01 0.46 3.03 0.70
47 3.59 0.20 3.60 0.40
48 3.05 0.36 3.15 0.27
49 2.55 0.45 2.64 0.95
50 2.49 0.33 2.38 0.69
N 2083 2083 2180 2180

Notes: This table presents the mean prices of milk for the top-50 brands. The unit of observation in the first column
is the average price per brand and per quarter. The unit of observation in the second column is the average price per
brand and per state. The dataset is restricted to the 50 largest brands in terms of national sales between 2010 and
2020.
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Table A3: Other Demand Estimations for Milk

(1) ) (3) (4)

Logit Logit with Interactions Nested Logit Nested Logit with Interactions
Price -0.270%F* 0.002%** -0.035%%* 0.001%**
(0.042) (0.000) (0.015) (0.000)
Price x HouseholdIncome 0.067*** 0.045%**
(0.017) (0.009)
Price x Age of Children -0.330%** -0.212%%*
(0.070) (0.038)
Price x Size of Household 0.117%** 0.075%**
(0.025) (0.014)
p 0.990%** 0.700%**
(0.059) (0.007)
Observations 53983 53983 53983 53983
Instrument 1 Paper Price Index Paper Price Index Paper Price Index Paper Price Index
Instrument 2 Nb UPCs in Other Markets Nb UPCs in Other Markets Nb UPCs in Other Markets Nb UPCs in Other Markets

Notes: This table summarizes the results of the alternative logit demand estimations for the milk category. The unit
of observation is the market share per brand, state, and quarter. The sample is restricted to the 50 largest brands
in terms of national sales between 2010 and 2020. For the nested logit estimations, there are two nests of brands:
private labels and milk brands. The variable Price x Household Income is an interaction variable between price and
household income (measured as an index taking a value between 3 and 30). The variable Price x Age of Children
is an interaction variable between price and a measure of the presence and age of children (taking a value between
1 and 9). The variable Price X Size of Household is an interaction variable between price and a measure of the
household size (taking a value between 1 and 9). Brand fixed effects are included in all specifications. Standard errors
are shown in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001.

Table A4: Difference-in-Differences on Prices: All Milk Brands

(1) ) ®3) (4)
Main Excl. Early-Treated Excl. Low Treatment Excl. Early and Low Treatment
Log of Minimum Wage  0.0572%** 0.0669*** 0.0687*** 0.0739%**
(0.0184) (0.0204) (0.0230) (0.0225)
Observations N 144147 108081 95330 88622
R? 0.63 0.64 0.65 0.64

Notes: This table estimates the effect of minimum wage increases on milk prices, from 2010 to 2020. The dependent
variable is the log of price of milk per quarter, state, and brand. Log of Minimum Wage is the log of quarterly
minimum wage in each state. The sample includes all milk brands. In column (2), the difference-in-differences is run
on 16 treated states only because states for which the first increase in minimum wage was before the third quarter of
2013 are excluded from the sample. In column (3), the difference-in-differences is run on 11 treated states only because
states for which the average percentage increase in minimum wage was lower than the average increase across other
states are excluded from the sample. In column (4), the difference-in-differences is run on 9 treated states only. Time
fixed effects, state fixed effects, and brand fixed effects are included in all specifications. Standard errors are clustered
at the state level and shown in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001.
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Table A5: Difference-in-Differences on Prices: All Products

(1) (2) ®3) (4)
Main Excl. Early-Treated Excl. Low Treatment Excl. Early and Low Treatment
Log of Minimum Wage  0.0095% 0.0119** 0.0149** 0.0151%*
(0.0048) (0.0059) (0.0059) (0.0060)
Observations N 29802758 22027888 19586445 18109422
R? 0.78 0.78 0.79 0.79

Notes: This table estimates the effect of minimum wage increases on prices for all NielsenIQ 120 product groups, from 2010 to
2020. The dependent variable is the log of price per quarter, state, and brand. Log of Minimum Wage is the log of quarterly
minimum wage in each state. The top and bottom percentiles of price observations per product category are excluded. In column
(2), the difference-in-differences is run on 16 treated states only because states for which the first increase in minimum wage was
before the third quarter of 2013 are excluded from the sample. In column (3), the difference-in-differences is run on 11 treated
states only because states for which the average percentage increase in minimum wage was lower than the average increase across
other states are excluded from the sample. In column (4), the difference-in-differences is run on 9 treated states only. Time fixed
effects, state fixed effects, brand fixed effects, and product group fixed effects are included in all specifications. Standard errors are
clustered at the state level and shown in parentheses.* p < 0.05, ¥* p < 0.01, *** p < 0.001.

Table A6: Difference-in-Differences on Milk Prices by State

(1) (2) (3) (4) (5) (6) (7) (8) ) (10)
AR AZ CA co cT DC DE FL 1L MA
Log of Minimum Wage ~-0.0926***  0.0563**  0.0538**  0.0276 0.0162  0.2004***  -0.0398  0.2037**  0.0029  0.1926***
(0.0300)  (0.0229)  (0.0227)  (0.0207) (0.0345) (0.0211)  (0.0515)  (0.0741)  (0.0419)  (0.0213)
Observations N 24376 24545 24647 24456 24478 24072 24348 24969 24733 24523
R2 0.45 0.45 0.45 0.45 0.46 0.45 0.45 0.45 0.46 0.46
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
MD ME MI MN MO MT NE NJ NM NV
Log of Minimum Wage  0.0404 -0.0124  0.0093 -0.0059  -0.2134***  0.3710%%*  0.0228  0.1280%**  -0.0425  0.4634%**
(0.0297)  (0.0197)  (0.0396)  (0.0346) (0.0395) (0.0804)  (0.0359)  (0.0287)  (0.0335)  (0.0529)
Observations N 24647 24257 24663 24420 24606 24146 24209 24646 24298 24433
R2 0.45 0.45 0.45 0.45 0.46 0.45 0.45 0.46 0.46 0.45
(1) (2) (3) (4) (5) (6) (7) (8)
NY OH OR RI SD VT WA wv
Log of Minimum Wage ~ 0.1618%¥*  0.0446  0.0887** 0.1779%**  -0.0217 0.0504  0.0441%  -0.1260%*
(0.0248)  (0.0756)  (0.0351)  (0.0292) (0.0393) (0.0384)  (0.0247)  (0.0471)
Observations N 24767 24775 24288 24283 24173 24198 24368 24352
R2 0.46 0.45 0.45 0.46 0.45 0.45 0.45 0.45

Notes: This table estimates the effect of minimum wage increases on milk prices, from 2010 to 2020, by state. The
dependent variable is the log of price of milk per quarter, state, and brand. Log of Minimum Wage is the log of
quarterly minimum wage in each state. The sample is restricted to the 50 largest brands in terms of national sales
between 2010 and 2020. Time fixed effects, state fixed effects, and brand fixed effects fixed effects are included in all
specifications. Standard errors are clustered at the state level and shown in parentheses. * p < 0.05, ** p < 0.01, ***
p < 0.001.
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Table A7: Difference-in-Differences Estimation Based on the Nested Logit for Milk

(1) 2) ®3)

Price Marginal Cost Mark-up
Log of Minimum Wage  0.0679** 0.0887* -0.0253
(0.0303) (0.0521) (0.0369)
Observations N 53983 50423 50423
R? 0.45 0.24 0.15

Notes: This table estimates the effect of minimum wage increases
on retailers’ prices, marginal costs, and mark-ups for milk products,
from 2010 to 2020 across the U.S., using the nested logit estimation
in column (4) of Table A3. The dependent variable is aggregated at
the level of the quarter, state, and brand. Log of Minimum Wage
is the log of quarterly minimum wage in each state. The sample is
restricted to the 50 largest brands in terms of national sales between
2010 and 2020. Time fixed effects, state fixed effects, and brand fixed
effects are included in all specifications. Standard errors are clustered
at the brand-state level and shown in parentheses. * p < 0.05, **
p < 0.01, *** p < 0.001.
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Table A8: Demand Estimation on 10 Other Products

(1) (2 (3) (4) (5)
FRESH PRODUCE FROZEN PREPARED FOODS SNACKS CANDY PET FOOD
Price -2.206%F* ST T4 -0.453%F* -0.568%F* -1.252%F*
(0.068) (0.079) (0.201) (0.004) (0.082)
o 0.256%** -0.344%** 0.148%%* -0.015%%* 0.171%%%
(0.098) (0.008) (0.041) (0.000) (0.009)
Demographic Interactions
Household Income x Constant 0.124%%* -0.044 0.052 -0.028%** -0.685%%*
(0.031) (0.225) (0.077) (0.007) (0.070)
Age of Children x Constant -0.104 5.392%%* -1.105%+* -0.030%** 0.542%%*
(0.104) (0.027) (0.129) (0.002) (0.129)
Size of Household x Constant 0.021 -6.287F* -3.124%%* 0.035%** 1.294%%*
(0.029) (0.091) (0.041) (0.001) (0.115)
Observations 99371 105785 104611 106462 96276
1st Instrument UPCs in Other Markets UPCs in Other Markets UPCs in Other Markets UPCs in Other Markets UPCs in Other Markets
2nd Instrument (PPI) Fresh Fruits/Veggies Processed Fruits/Veggies Chips, Plastic Candy/Nuts Pet Food
Average Elasticity -6.17 -21.77 -1.26 -1.22 -5.22
Average Marginal Cost 2.36 2.94 0.58 0.39 3.40
Average Mark-up 0.19 0.06 0.92 0.97 0.45
©) @) ® ) (10)
BREAD & BAKED GOODS MEDICATIONS CHEESE DRESSINGS & SALADS VITAMINS
Price -0.998+%* -0.136%*F* -0.477FF* -4.231%%% -2.211%FF
(0.156) (0.018) (0.041) (0.105) (0.747)
o 0.293+%* -0.346%+* -0.279%%* 0.918%%* -1.109%**
(0.023) (0.004) (0.000) (0.031) (0.203)
Demographic Interactions
Household Income x Constant 0.030 -0.117%%* -0.365%** 0.564%** 1.234%%*
(0.032) (0.014) (0.016) (0.030) (0.326)
Age of Children x Constant 1.093%** 0.197%%* -0.362%** 2.664%** 3.835%**
(0.066) (0.021) (0.007) (0.234) (0.523)
Size of Household x Constant, 0.921%%* 0.389%** 0.755%#* 1.930%** -0.301
(0.071) (0.007) (0.003) (0.063) (1.184)
Observations 82148 99605 94581 98397 91855
1st Instrument UPCs in Other Markets UPCs in Other Markets UPCs in Other Markets ~ UPCs in Other Markets ~ UPCs in Other Markets
2nd Instrument (PPT) Flour Plastic Milk, Dairy Prepared Sauce Plastic
rerage Elasticity -2.75 -1.08 -1.80 -14.16 -20.85
Average Marginal Cost 177 0.59 1.69 3.19 9.15
Average Mark-up 0.41 1.52 0.63 0.09 0.08

Notes: This table summarizes the results of the random coefficient logit demand estimation for 10 product categories.
The unit of observation is the market share per brand, state, and quarter. The sample is restricted to the 50 largest

brands in terms of national sales between 2010 and 2020. The instruments are product-specific PPIs and the number
of UPCs in other states for the same quarter. There is a random coefficient on the constant. We integrate using
Halton draws for 50 individuals. Household Income is measured as an index taking a value between 3 and 30. The

variable Age of Children is a measure of the presence and age of children (taking a value between 1 and 9). The
variable Size of Household measures of the household size (taking a value between 1 and 9). Brand fixed effects are
included in all specifications. Standard errors are shown in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001.
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