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Abstract

We study a nationwide welfare program in Mexico in which the government, in an effort to
eliminate hunger, sells milk to households at subsidized rates via a network of thousands
of specialized “ration stores.” Existing in many countries, such direct-provision programs
often appear puzzling to economists, as it seems unlikely that the government would have
any comparative advantage over the private market in procuring and distributing milk. To
understand direct provision, we develop and estimate an equilibrium model of the market, then
use the model to compare this program against natural (budget-neutral) alternatives, such as
milk vouchers or unrestricted cash transfers. Using rich household-level panel data and the
variation generated by the staggered introduction of new government stores, we show that
market power by private milk suppliers is an important concern and that government-sold
and privately-sold milk are close (though imperfect) substitutes. Consequently, direct provision
plays an important role in the milk market in Mexico by disciplining private-milk prices. Indeed,
our results suggest that in the absence of government milk, private market prices would be 3%
higher. Moreover, direct provision generates 4% more gains in consumer welfare relative to
milk vouchers and 2% more relative to unrestricted cash transfers.

JEL: H42, 133, L44, L66, O15.
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1 Introduction

Governments across the world expend considerable resources providing or subsidizing essential
goods and services: from food and public housing, to schools and healthcare. In many cases, they
provide goods directly, often despite the existence of privately-supplied alternatives. An example of
this are the “ration stores” widely used in low- and middle-income countries, at which households
can typically purchase staple foods or basic household consumption goods at subsidized prices.!
Economists often find direct-provision systems of this kind puzzling, as it seems unlikely that
the government would have any comparative advantage over the private market in procuring and
distributing goods.

To justify the use of direct provision rather than natural alternatives, such as vouchers or cash,
its proponents argue that when incomes are difficult to observe, in-kind provision is an effective
redistributive policy as it encourages consumption among needy households while the less-needy
consume elsewhere.? Its opponents argue that such programs constrain choice and may be weakly
dominated either by vouchers (if the goal is to maximize consumption) or unrestricted cash (if
the goal is to maximize consumer surplus).> One often ignored aspect, however, is that private
suppliers in low- and middle-income countries may have disproportionate pricing power and large
markups.* In such cases, the government option acts as an extra competitor, with ambiguous effects

on private market prices and welfare.5

In this paper, we study the nationwide provision of subsidized milk via ration stores in Mexico.
The setting provides an ideal context in which to understand the general effects of direct provision,
as well as offering insights into similarly functioning systems in other countries. A common feature
of these direct-provision systems (and one also present in our setting) is near-universal access in
which governments use an “ordeal mechanism” to screen out richer households and reduce errors

of inclusion.® Using ration stores, the government provides a low-cost, low-quality milk consumed

! Ration stores exist in Bangladesh, Ethiopia, India, Indonesia, Mexico, Pakistan, and Sri Lanka (Gadenne, 2020). For
instance, the Indian Public Distribution System serves 65 million individuals, while government spending on it accounts
for 1% of GDP (Bhattacharya et al., 2017; Nagavarapu and Sekhri, 2016). In Mexico, around 7 million individuals benefit
from this type of store and the corresponding government spending accounts for 0.7% of the GDP.

2 The “targeting benefit” is documented in Blackorby and Donaldson (1988); Besley and Coate (1991); and Gadenne (2020).
Other reasons cited include paternalism (Cunha, 2014), shielding households from price volatility (Gadenne et al., 2020),
and political feasibility (Epple and Romano, 1996; Bearse et al., 2000).

3 For instance, one oft-cited reason is that redistribution through income taxes dominates commodity taxation when
income is observable, firms are price takers, and consumer preferences are homogeneous (Atkinson and Stiglitz, 1976).

# Firms in low- and middle-income countries often exercise their ability to price above costs (see Appendix 1 of Ivaldi
et al., 2016) in product markets (e.g., food and pharmaceuticals) consumed disproportionately by the poor (Goldberg,
2018).

5 Cunha et al. (2019) show experimentally that in-kind provision leads to lower prices than in-cash. A government
competitor can increase private market prices if the most elastic consumers substitute towards the government good,
thereby segmenting the market. Atal et al. (2020) document such behavior in pharmacies in Chile.

¢ Ordeal mechanisms impose a small cost to qualify for a transfer (Nichols and Zeckhauser, 1982). Dupas et al. (2016) and
Alatas et al. (2016) show how, in practice, “micro-ordeal” mechanisms work as an effective tool to weed out the non-poor.



by 18% of urban households. Government milk coexists alongside private alternatives in a setting
in which firms are able to set prices above their costs, another common feature of low- and middle-

income countries.”

We show that direct provision decreases the price of private milk, increases consumption,
and “disciplines” market power in the industry. Quantitatively, we find that the indirect gain in
consumer surplus as a result of lower prices appears to more than offset the cost of the government
providing a lower-quality good. These results are important because they shed much-needed
light on whether direct provision can effectively increase welfare, vis-a-vis giving cash directly
or providing subsidized vouchers. Most of the surplus gains are concentrated among lower
socioeconomic status households, which suggests that direct-provision systems may be effective

tools with which to redistribute to those in need.

To study such a system, we use rich panel data on household consumption of milk from both
public and private sources, combined with administrative data on the location of ration stores over
time. Our analysis proceeds in three steps.

Webegin by using a widespread, staggered introduction of new government stores to document
(imperfect) substitution towards the government good and a decrease in the price of private milk.
Using an event study framework, we show that a year after opening, households are 10 pp more
likely to purchase from the government and 3 pp less likely to purchase private milk. The increase
in purchases is concentrated among poorer households. Turning to prices, the average price per
liter in the private market decreases by 25¢ (2.3% of the mean), and since households substitute
towards the (cheaper) government good, the total price per liter falls by 40¢ (3.8%).

The effects of the direct-provision system are also evident in the cross section. The government
opened stores in census tracts with the highest number of eligible households in previously selected
municipalities. Using the residual variation induced by the store-opening rule and controlling for
household characteristics, we show that households closer to ration stores consume more milk
and pay less per liter for their private-market purchases. Being one standard deviation closer to
the government store implies a 13% increase in the monthly consumption of milk, a 3% decrease
in the price of private brands, and a 7% decrease in the overall price. Using other consumption
goods (e.g., sodas) as placebos, we show that the above-described patterns are only present in the
milk market, which suggests that our results are not driven by unobservable differences across
households.

In the second step, we ask whether the direct-provision system is welfare improving. Although
prices decrease and consumption increases, the government uses taxes to fund the direct-provision
system, which requires us to understand how households value lower prices in the private market

and what market outcomes would be like if the government intervened differently. To do so, we

7 Several papers document prices consistent with the use of market power (to price above costs) in agricultural markets in
Kenya (Bergquist and Dinerstein, 2020), wheat flour markets in South Africa (Mncube, 2014), pharmaceuticals in Chile
(Atal et al., 2020), and fertilizers in Sub-Saharan Africa (Hernandez and Torero, 2013).
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develop a supply and demand model for the milk market. Through this model, we explore the
impact of the existing direct-provision system compared to several “budget-neutral” scenarios —
counterfactual exercises which, in equilibrium, generate the same government spending as in our

observed government-as-a-seller arrangement.

We follow the discrete choice literature and have households with heterogeneous preferences
choose which milk to buy each month, trading off utility from product characteristics against
prices. Purchasing the government good entails an additional utility cost that increases the further
a household is from the nearest ration store and one that induces households farther away to
consume elsewhere. On the supply side, we extend the standard static model of oligopolistic
price competition with differentiated goods to a setting in which profit-maximizing firms coexist
with a government firm that sells milk up to a budget constraint. We estimate this model using
our household consumption data, the variation induced by the staggered store introduction, and

additional data on within-firm heterogeneity in supply costs to separate demand from supply.

We use the model to perform three sets of counterfactual exercises. In the first, we study
what happens when we remove the direct-provision system and transfer the government budget
to households via unrestricted cash transfers. In the absence of the government good, we find that
the private market price would increase by 3% and consumer surplus decrease by 2%. Even though
cash dominates direct provision when prices are fixed, we show that it is the additional benefit
from lower private market prices that makes direct provision more attractive than cash. Although
average consumer surplus increases, direct provision comprises a large redistribution component.
The increase in surplus is borne by poorer households (7%), with richer ones preferring to have
the cash instead (—3%). The decrease in prices partially offsets the decline in surplus among richer

households. In the absence of the price effect, the consumer surplus of the rich would fall by 7%.

The second set of counterfactuals focus on vouchers that households can redeem in the private
market. We find that universal vouchers induce similar consumption levels to direct provision, but
at the expense of an imperfect pass-through of the subsidy (18%) to posted prices. Vouchers that
subsidize a subset of goods — even if they are potentially better targeted to poorer households —
generate even larger price increases, as they induce the subsidized firms to exert greater market
power.? Compared to direct provision, consumer surplus is 3.6% to 3.8% lower depending on
which goods households can purchase with the vouchers. Decomposing the sources of consumer
surplus losses, we show that the lower-price benefit of ration stores more than offsets the loss
in the surplus from the reduced variety in subsidized alternatives with direct provision (i.e., the

government good is the only subsidized option).

In the third set of counterfactuals (which is also the final step of our analysis), given that we

In the United States, voucher availability is often correlated with higher retail prices. Leung and Seo (2019) document
a pass-through of voucher benefits to prices in the Supplemental Nutrition Assistance Program, while Hastings and
Washington (2010) and Meckel (2020) do the same for the Supplemental Nutrition Program for Women, Infants, and
Children.



established that ration stores can increase consumer surplus, we turn to the question of how to
improve the direct-provision system. For instance, the government could increase the price of
the government good, trading off price spillovers to the private market against having to use less
money to fund direct provision (and thus the ability to transfer cash to households). We show that
the consumer surplus obtained from the current intervention is 95% of what would be feasibly
achievable by modifying the price of the government good. Overall, our results highlight the
importance of market power in the design of redistributive policies.

This paper connects with several strands of literature. The first set of papers looks at how
to optimally redistribute resources to households in need and focuses on the cash versus in-kind
debate (Aker, 2017; Hidrobo et al., 2014; Cunha, 2014; Cunha et al., 2019).° From these papers, we
learn that both cash and in-kind transfers increase the consumption of goods (a finding that we
replicate in our setting), and that in-kind transfers of food empirically decrease prices. We add to
the literature by quantifying the consumer benefit provided by the lower private market prices. We
show that the mechanism underlying this result is market power and provide a detailed assessment
of who benefits from these transfers. We are also, to our knowledge, the first paper to study how

ration stores coexist with private market alternatives and to consider their effect on prices.?

The second set of papers deals with the effect of public provision on private market outcomes.
A small but nascent literature has shown that suppliers may reoptimize their prices to capture
part of the subsidies originally intended for consumers (Hastings and Washington, 2010; Meckel,
2020; Collinson and Ganong, 2018; Leung and Seo, 2019). Since competition drives prices down,
our paper (similar to Handbury and Moshary, 2020) documents positive price spillovers to other
consumers in the market. We add to the literature by directly modeling and quantifying the

supply-side response, especially in terms of the size of the markups of private suppliers.

The last strand of literature we contribute to deals with the effect of increased competition
on retail prices.!! Interestingly, prices often decrease in settings where the government fosters
competition, either by soliciting more offers in the procurement process or by inducing more
competition in the retail market (Banerjee et al., 2018; Busso and Galiani, 2019; Handbury and
Moshary, 2020). One important exception is Atal et al. (2020), who document how the entry of
public pharmacies increased the prices of their private counterparts in Chile. In the context of a
public school construction program in the Dominican Republic, Dinerstein et al. (2020) account for
the intensive (i.e., prices) and extensive margin (i.e., entry and exit) with non-monotonic gains in
the size of the intervention. We consider an intervention in a food market in which the entrant

is a government competitor with substantially lower prices than those charged by the privately-

° See Currie and Gahvari (2008) for a review of the previous literature.

10Besley and Kanbur (1988) describe the theoretical impact of ration stores on poverty. Tarozzi (2005) uses a subsidy rate
change to document no nutritional changes in India. Gadenne (2020) and Gadenne et al. (2020) document how ration
stores can improve welfare by redistributing via taxes and subsidies, and by insuring the poor against price fluctuations.

11 A subset of these papers examines the entry into the retail market of large, private, for-profit competitors (Atkin et al.,
2016; Moshary and Ilanes, 2020). In contrast, our paper’s focus is on government-sponsored competition.



provided alternatives. We complement this literature by measuring consumer surplus and welfare.

The rest of the paper is organized as follows. Section 2 provides the institutional background
to our setting. Section 3 documents the data sources and provides a positive description of supply
and demand in the market for milk. Section 4 provides motivating evidence on the effect of direct
provision on market outcomes. Section 5 introduces a supply and demand model, which we
estimate in Section 6. Section 7 evaluates counterfactual policies to make welfare assessments of
the direct-provision system. Finally, Section 8 concludes. Additional tables and figures relevant to
the fine detail of the paper are included in the Appendix and are prefixed by an “OA-" in the main
text of the paper.

2 Setting: Direct Provision of Milk Through Ration Stores

This section describes the intervention through which the government sells milk to households
in Mexico. To ensure access to milk, the government operates their own company called Liconsa.
According to government records, this company is considered a key element in their mission to
achieve food security in Mexico (Diario Oficial de la Federacién, 2014). Through this firm, the
government sells milk in government-run ration stores at a low, subsidized price.'? In 2010 — the
first year in our observational period — the program had 5.8 million recipients and the government
ran 7.8 thousand ration stores nationwide.

The flagship government brand is a low-cost, fortified milk with the same name as the company.
In our sample period, “the government milk” — the name that we use for ease of exposition —
accounted for 13% of the total retail value in the urban milk market.® It is sold in plastic bags, and
is only available in ration stores as a 2-liter option (see Figure 1(a) for an example). Government
milk is quite cheap: its price represents roughly a third of the average price of private brands, and
about half the price of the cheapest brands available. The government funds between 40% to 50%
of the total production and distribution cost, keeping constant the nominal price to consumers.
The program’s budget is often under attack, with opponents arguing that these funds should be
reallocated to other anti-poverty schemes such as cash transfer programs.>

While fortified and cheap, government milk tastes worse than private alternatives. The govern-

ment production process has as a main objective to produce inexpensive fortified milk, with taste

2The current version of this company dates from 1994. The program started circa 1944. For a complete recollection of its
history and the different interventions in the milk market through time, see Losada et al. (2000); Ytifiez-Naude (2003).

13 Historically, the government exclusively sold this flagship milk. In the last years, Liconsa introduced additional brands
of milk (11 in total). Even so, the flagship product represents 94% of the retail value of government sales in our data.

14]n 2015, Liconsa’s budget was of 514 million USD, roughly 12% of the budget of one of the largest anti-poverty programs
in the world, the cash transfer program (Progresa/Oportunidades/Prospera).

15Before 2003, Liconsa had tortivales (tortilla vouchers), eliminated to rellocate funds to cash grants. In 2003, public officials
debated whether to remove the government milk (Aragén Mladosich and Gémez-Ibafiez, 2004).



being a lower priority.’ To keep production costs low, one fourth (24%) of the total government
milk distributed in the country is produced by rehydrating powder milk, which is cheaper to im-
port than raw milk (see Appendix B for more information on procurement). Government milk is
often regarded by consumers as having lower quality relative to its private counterparts, which we
confirmed through a double-blind tasting study (see Appendix C).

Despite the existence of eligibility criteria, and because of the composition of households in
Mexico, access to government milk is quasi-universal. Per 2010 census data, more than 90%
of households have at least one eligible individual (i.e., children or elderly adults).”” On the
first visit of a potential customer to a ration store, they fill up a questionnaire that details the
household’s characteristics, backed up through proper documentation (e.g., birth certificates). If
eligible, customers get a ration card that can be used to buy milk once a week, in a specific store, at
a specific time schedule (see Panels (b) and (c) of Figure 1). Customers are allowed to buy 4 liters

of milk per week, per recipient, up to 24 liters (6 beneficiaries) per household.®

Instead of restricting on income, the government uses the nuisance of having to stand in line at
odd times in the morning (e.g., 6:30 to 7:00 am) to purchase lower quality milk — a “micro-ordeal”
cost a la Dupas et al. (2016) — as a mechanism to screen consumers. Income-based screening is
often tricky in developing countries like Mexico. Large fractions of the population work in the
informal sector and have no proof of income; and even for those who work in the formal sector,
underreporting is frequent (Kumler et al., 2020). In fact, Figure OA-1 shows an example poster
(which we found in multiple stores across the country) encouraging households to get their ration
card, detailing eligibility criteria with no mention of requiring proof of income. Besides the micro

ordeal cost, purchasing is not severely restricted — which may explain why resale is minimal.’

The location of ration stores is a useful mechanism for the government to screen consumers.
Stores tend to be located closer to poorer households, making it easier for them to access the
government milk (see Appendix B for more information on store locations). In Figure 2(a), we use
one cross-sectional slice of our sample of households (January 2010) and divide them by quintiles
of the distance to the closest ration store. With the caveat that distance is not randomly assigned,
we see that households closest to ration stores are 4 times more likely to purchase the government
milk than those farther away.

Consumption of government milk varies with household demographics. In January 2010, 18%

16In the production process, the government adds iron, zinc, folic acid, and vitamins. The government milk has been
shown to be more effective, relative to non-fortified milk, to reduce anemia and prevent iron deficiency in children using
RCTs (Villalpando et al., 2006; Rivera et al., 2010).

17The share of recipients by targeting criteria is: children < 12 years old (54%); girls 13-15 years old (7%); women 45-59
years old (12%); adults >60 years old (23%); and other criteria (e.g., pregnancy) (4%) according to LICONSA (2015).

18]f households purchase government milk, they source 85% (on avg.) of their milk from the government in that month.

¥ Two pieces of evidence indicate that reselling is rare. First, reselling is low in our household panel, as only 0.83% of the
total purchases of the government milk happen outside of ration stores (involving third parties). Second, in a national

survey, only 4% of recipients claimed to know someone who sells any portion of their government milk (Soto Romero
et al., 2004, Figure 2.11).



Figure 1: Example of Milk, Stores and Ration Cards for Government Eligibility

(a) Government Milk
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(c) Example of Store

Notes: The panels in this figure show examples of (a) the government milk, (b) a ration card that households get to
purchase milk, and (c) a government ration store with the store identification in the right top corner (c). Data identifying
individuals in the card are censored for confidentiality purposes.



of households purchase at least one liter of government milk. Consumption is negatively correlated
with income. Nonetheless, Figure 2(b) shows that even households with high socioeconomic status
purchase government milk, with 15% of them purchasing at least one liter.?? Similarly, Figure 2(c)
shows that households with children are more likely to purchase (25%) than those without them
(17%). Both consumption patterns suggest that, despite near-universal access, the "micro-ordeal"

mechanism helps select households in need.

Figure 2: Proportion of Households Who Purchase from Government (January 2010)

(a) By Distance to Closest Ration Store Quintiles

0.3
8 0.25
2
o 0.22
5 0.24
o
ey
S 0.15
c
K]
S 0.1
s 0.07
s
0.0-
1st 2nd 3rd 4th 5th
(b) By Number of Children (c) By Socioeconomic Status
0.30 0.30
7] 0.25 »
e} k]
o o
< <
@ @
% 0.20+ @ 0.20-
8 0.17 o
S S
c c
2 S
t Tt
S 0.10- S 0.10
S S
a a
0.00 0.00-
no kids 1+ kids low medium high

Notes: The sample are households in January 2010 in our data (described in Section 3). We plot the proportion of
households who purchase at least one liter of government milk with 95 percent confidence intervals. Panel (a) separates
households by quintiles of the distance to the closest active ration store. Panel (b) separates households by whether there
is at least one individual below 18 years old. Panel (c) separates household by their socioeconomic status.

2 This result is not unique to our data. Figure OA-4 divides households by quintile using the 2012 National Health Survey
(Encuesta Nacional de Salud y Nutricién) — 6% of households in the upper quintile purchase government milk.



3 Data and Descriptive Statistics

In this section, we first introduce the three primary data sources that, together, allows us to draw
a detailed picture of the milk market in Mexico from January 2010 to December 2014. We focus on
the downstream market arising from firms selling liquid milk to consumers. After describing each

source in detail, we describe the relevant features of the private market for milk in the country.

3.1 Data

Consumer Panel Microdata The first source of data is a rotating household panel shared by
Kantar World Panel.?» Households are visited twice a week to obtain a complete consumption
diary about all of the products purchased by the household. We observe between 6,100 and 8,000
households per month and a total of 15,751 unique households from all 32 states of Mexico.?? The
sample is designed to represent metropolitan areas (collection of municipalities) in Mexico with
more than 50,000 individuals.

The panel provides information on all packaged food purchases made through time. For each
purchase, we observe the transaction date, the item description at the barcode level, the price, the
units purchased, the type of the store where the purchase was made, whether the product was
subject to special promotions, and the payment method. For milk purchases, the item description
includes product characteristics such as the lactose content, the cream content (e.g., skim milk), the
pasteurization process (e.g., ultra-pasteurized), and the package type (e.g., carton, or plastic bag).

The panel also contains demographic and geographic information about each household. We
observe demographic variables at the yearly level. They include a socioeconomic status (SES)
categorical variable and household composition variables.??> We observe three values for the SES:
low (38% of households), medium (43%), and high (18%).2* Geographic variables include the
neighborhood of residence, which we use to compute a notion of distance to government stores.

Government Ration Store Data The second source is a census of the government stores obtained
from the Ministry of Social Development (Secretaria de Desarrollo Social). An observation in this

data is a store-month. For each store, we observe the exact address down to the longitude and

2 Kantar World Panel is an international company that operates in 50+ countries. They specialize in the collection of
household consumption data for marketing and sales strategy purposes. For more information on the data-sharing
agreement, see Aguilar Esteva, Gutierrez, and Seira (2019).

220n average, each household stays in the sample for 2.3 years. We observe 2,964 households on all 60 months.

B The socioeconomic status maps from household asset ownership (e.g., appliances and vehicles), household utilities (e.g.,
internet usage), and the head of household schooling to purchasing power. It is computed using Consumer Expenditure
Surveys (Encuesta Nacional de Ingresos y Gastos de los Hogares). It is widely used by the industry for marketing purposes
(AMAL 2018).

2 Formally, the low socioeconomic status represents the D/E segments; the medium socioeconomic status represents the
C/C-/D+ segments; the high socioeconomic status represents the A/B/C+ segments.



latitude coordinates. With the information at the store-month level, we construct a panel detailing
the dates at which each store opens/closes.

Government Production Cost Data We collected data on the cost per liter the government faces
in order to get milk to the hands of the final consumers. The cost per liter, computed yearly through
the firm’s financial statements, is the sum of the operating and production expenses divided by
the total liters of milk. The operating expenses include administrative expenses and ration store
costs. The production expenses include the expenses on raw milk, expenses on powder milk,
manufacturing (e.g., adding vitamins, water, and pasteurization in the case of raw milk), and

collection centers costs. We observe costs per liter at a yearly basis.

Private Market Distribution Cost Data We also collected data on the location from where private
firms firms source their milk. We use the National Statistical Directory of Economic Units (DENUE)
from Mexico’s National Statistical Agency (INEGI) to collect information on the 75 distribution
centers from the 10 biggest firms. When excluding the government, these firms account for 91%
of the total retail value in our consumer panel data. Smaller firms —those without distribution
centers— source their milk from their processing centers directly. For 45 small firms, we hand-
collected information of the location of all of their processing centers. These firms account for 7%

of the total retail value in our consumer panel.?

3.2 Sample Definition

We restrict our sample to simplify the computational complexity, reporting the exact details in
Appendix D. We restrict to the 36 most populated metropolitan areas in Mexico to ensure we
observe at least 50 households per metro area when constructing market shares.? The metropolitan
areas that we restrict to represent 89% of the total population living in metropolitan areas (according
to the 2010 census) and 51% of the total population in the country. In total, our sample restrictions
leave us with 11,748 different households in 151 municipalities, 36 metropolitan areas, 60 months
(2010 to 2014), and 302,644 metropolitan area-months.

We also restrict our sample in terms of products, which we define as a combination of a
brand name, a pasteurization process (pasteurized or ultra-pasteurized), lactose content (lactose or
lactose-free), package type (carton, plastic bottle, or plastic bag), and cream content (whole milk,
skim milk, or semi-skim). To focus on the main source of milk for households, we restrict to two
product sizes: 1 liter and 2 liters. This product restriction is useful as we cut by 40% the number
of products (if we were to include product size as part of the product definition) but keep most of
the retail value (91%) and of the total of liters of milk transacted (91% as well). We also drop all

The remaining 2% of the private market are firms whose distribution centers location are no longer public. These are
small firms that serve only one metropolitan area per firm. Throughout the paper, when using this data we control for
producer fixed effects, and thus absorb the variation that would arise if we were to have these additional observations.

2%]n this process, we drop a small set of households that live in urbanized municipalities, but not in metropolitan areas.

10



household-months where individuals “purchase” at a price of zero (0.48% of total transactions). In
total, we are left with 528 products by 112 firms.

3.3 Descriptive Statistics

Household Demand for Milk Milk is an important component of the dietary habits of Mexican
households. Monthly expenditures in milk, on average, rank third among food products — only
behind tortillas and sodas. All of our observed households purchase milk at least once in the
data, and, on an average month, 93 percent of households consume at least one liter of milk. As
shown in Panel (a) of Table 1, there is little variation in the extensive margin of consumption across

demographics, further evidence that milk is a widely popular consumption item.

The variation in consumption comes from the choice of products, where preference hetero-
geneity reflects in household choices. In Panel (b) of Table 1, we classify products based on their
observable characteristics and present market shares (as a percentage of the total retail value) for
selected demographics. Poorer households tend to purchase cheaper products: relative to richer
households, poorer households purchase more whole milk, with lactose, regular pasteurization,
and sold in plastic bags. Products with these four characteristics are, on average, the cheapest
among the available alternatives. In a similar pattern, households with children tend to consume

cheaper milk than households without them.

Concentration and Prices in the Private Market Throughout the paper, we refer to firms using
pseudonyms for ease of exposition. We refer as Private j to the j—th biggest private firm in the
market, in terms of retail value of the milk sold nationally.

The milk that the government offers coexists with privately supplied alternatives. One feature
of the private milk market is the presence of two large, vertically integrated, nationally available
milk brands that compete against smaller, regional competitors. These two firms, Private 1 (LALA)
and Private 2 (Alpura) account for 58 percent of the total sales of milk. The remaining private
firms are regional competitors, most of them serving a subset of contiguous states.?” In Panel (c)
of Table 1, we describe the market shares at the producer level. The uneven competitive landscape

translates to us needing only 5 firms to capture 87 percent of the total retail value in the country.

Despite the large number of products in metropolitan areas (102 products by 25 firms, on
average), the disparity in the size of producers means that most of the business takes place through
a small number of sellers. In Figure 3 we plot concentration indices for the 15 biggest metropolitan

areas ordered from left to right in terms of population.?® In all of the markets except for two of

¥ For instance, Private 4 (Leche Guadalajara) is the biggest seller in the Guadalajara Metropolitan Area, located in the state
of Jalisco. Products offered by Private 4 retail in other metropolitan areas located contiguous to Jalisco as well. In Figure
OA-2, we show that the remaining firms among the biggest 20 follow the same pattern of geographic concentration of
their sales in the country, with most of the sales taking place in a set of contiguous states.

%The c-X index is defined as the retail share from the top X biggest competitors (excluding the government) in the
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Table 1: Products, Producers and Market Shares by Selected Demographics

Overall Socioeconomic status Children Price per liter
vera
Low Med  High No Yes (2010 constant MXN)
) @) ®) 4) ®) (6) @)
Proportion of household - months
(a) — Milk consumption
Any milk 93 94 94 93 94 93
Government milk 18 20 19 12 13 20
Only government milk 9 10 9 5 6 10
Aggregate market shares (%) All Brands Private Brands
(b) — Market by product characteristics
All products 100 100 100 100 100 100 8.71 (3.48) 10.81 (1.67)
Creamed content
Whole milk 68 69 70 65 62 70 7.88 (3.52) 10.59 (1.58)
Semi-skimmed milk 17 14 16 23 23 14 11.87 (2.02) 11.87 (2.02)
Skimmed milk 15 17 15 13 14 15 10.56 (1.13) 10.56 (1.13)
Lactose content
Lactose-free 6 4 5 10 10 5 1334 (1.14) 13.34 (1.14)
Lactose 94 96 95 90 90 95 8.52 (3.42) 10.66 (1.58)
Bottle type
Plastic bag 19 23 20 12 12 21 455 (1.66) 8.25 (1.07)
Plastic bottle 17 14 18 21 19 17 10.32  (1.41) 1032 (1.41)
Carton 64 64 63 67 68 62 11.25 (1.49) 11.25 (1.49)
Pasteurization process
Pasteurized 58 58 60 54 55 59 7.52 (3.53) 10.50 (1.67)
Ultra-pasteurized 42 42 40 46 45 41 11.17 (1.61) 1117 (1.61)
Aggregate market shares (%) All brands
(c) — Market by producer
Government 13 17 14 8 9 15 3.82 (0.12)
Private 1 46 46 46 47 49 45 1124 (1.25)
Private 2 12 11 11 15 14 11 1226 (1.28)
Private 3 7 7 8 7 9 7 10.64 (1.48)
Private 4 5 4 5 5 6 5 9.76  (0.98)
Private 5 3 3 3 3 3 3 9.15 (1.12)
Other firms 13 12 13 14 12 14 9.40 (1.89)
Proportion of households 100 38 44 18 28 72

Notes: Authors own calculations using the household panel (see Section 3). The aggregate market share is the retail
value of the selected products divided by the total retail value of the whole market. Columns (2) to (6) show results
disaggregating by household demographics. Columns (7) shows the mean and standard deviation of the average retail
price per liter. The retail price represents sales at end price to consumer, including retailer and wholesaler mark-ups and
sales tax. Price averages are taken across all transactions, weighting each transaction by the number of liters involved.

Standard deviations are shown in parenthesis.
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them, 3 private competitors capture 90 percent of the private market retail value. The concentration
of sales is particularly relevant, as absent the government product, a small number of firms would
decide prices in the market, and may exercise their market power to increase them even further.

Perhaps surprisingly, the milk market in Mexico is not among the most concentrated industries
in the world — suggesting that market power is a feature to consider in many countries. Figure OA-
3 shows, using data from Euromonitor International, and computing concentration at the parent
company per country level, that the Herfindahl-Hirschman Index (HHI) for Mexico is close to that

of comparable-sized economies in Latin America.

Figure 3: Concentration Indices (excluding the Government Product) by Metropolitan Area
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Notes: This figure plots concentration indices for selected metropolitan areas using our household panel data described
in Section 3. We define the cX index as the market share (of retail value, when excluding the government retail value)
of the top X firms in the metropolitan area. Metropolitan areas are shown in descending order in terms of their total
population, starting with the biggest (Valle de Mexico) on the left.

4 Motivating Evidence

Having introduced the milk market, we now discuss the effect of direct government provision
on household consumption and prices. In this section, we show descriptive evidence that the

government direct provision scheme alters quantities and prices at which private firms sell milk.

4.1 Evidence from Ration Store Openings and Closings

To study the effect of ration store access on household consumption and prices, we exploit a large
staggered introduction of stores across the country between 2013 and 2014. Through the “National
Crusade Against Hunger” (Cruzada Nacional Contra el Hambre) — a series of reforms aimed to reduce
food insecurity — the government introduced ration stores in selected municipalities.?” Within our

metropolitan area, measured by their retail value market shares.

®The government prioritized municipalities in extreme poverty and/or without access to food as per the 2010 census.
See Appendix E.1 for the exact selection criteria, and a comparison between selected and non-selected municipalities. In
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sample, 437 stores opened and 64 closed in the two-year period (see Table 2). As shown in Figure
4, the municipalities selected have wide geographic coverage, and the staggered introduction of
stores generated month and geographic variation in the easiness of access and the availability of
government milk for households.

Table 2: Description of Government Stores (2010 - 2014)

2010 2011 2012 2013 2014
@ (2) ®) 4) )

Panel A. All sample

Active stores 7,837 7,831 7,968 9,093 9,563
Opened stores 197 143 241 1,178 687
Closed stores 117 151 100 63 208
Panel B. Restricting to metropolitan areas in consumer panel sample

Active stores 3,277 3,296 3,371 3,550 3,740
Opened stores 76 60 103 208 229
Closed stores 26 38 22 26 38

Notes: Authors own calculations using government store data described in Section 3. Each column represents a different
year. The number of active stores is the count of stores that were active by December of the corresponding year. Opened
(closed) stores denote the count of stores that open (closed) at any point in time between January and December.

Within-Location Variation in Access Over Time Our household panel’s rotating nature limits
our ability to use within individual variation in access to the government good. Instead, we divide
the country using a hexagonal grid of 5 miles of edge-length and collapse our outcomes at the
hexagon level (see Appendix D.2 for additional details on the hexagon construction). Focusing on
the 230 (out of 289) hexagons that get a store opening, we regress

Yae = Su+ 8¢+ Y Bix Ut —1(h) = ) + en (1)
j#-1

where I denotes hexagons, t denotes months, and 7(h) is the month in which a ration store opens
within hexagon h. Using this specification, we plot in Figure 5 outcomes within the same hexagon
before (j < 0) and after (j > 0), relative to one month before (j = —1) the ration store opens.

Using hexagons as a unit of analysis has some advantages over using municipalities. First, unlike
municipalities, hexagons are equal-sized except for small geodesic adjustments. Second, hexagons,
on average, are smaller than municipalities in terms of area. Third, hexagons allow us to capture that
households close to the border of a municipality can visit the contiguous municipalities to go to a
ration store. Finally, these hexagons are spacious enough that even with our panel’s rotating nature,

we can include hexagon fixed effects to control for time-invariant differences across locations.

our sample of municipalities, 151 (out of 367) were selected for the Crusade. These selected municipalities encompass
85% of the total population in metropolitan areas.
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Figure 4: Staggered Store Introduction Overview

(a) Normalized number of stores (2010-2015)
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(b) Location of new government ration stores (2013-2014)
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Notes: Panel (a) plots the store introduction across metropolitan areas. An observation is a metropolitan area - month.
We normalize the number of stores in a given month dividing by the number of stores in the given metropolitan area in
January 2010. Selected metropolitan areas with large store increases are highlighted, but we plot all metropolitan areas
in grey below. Panel (b) plots the location of ration stores opened in 2013 and 2014. Each mark in the map represents
a location of a government store. Grey, hollow circles represent those stores opened before 2013. Blue marks represent
stores that closed within the two years. Red dots represent the ration stores that were opened between January 2013 and
December 2014. Black lines represent the main highways.

15



Figure 5(a) shows an increase in the consumption of the government good with a simultaneous
decrease in the consumption of private goods after the new store opening. There are parallel trends
before the ration store opens, which reassures that unobservables are not driving the correlation
between entry and consumption changes. One year after the store introduction, the probability that
a household purchase from the government (shown in red) is 10 pp higher and stabilizes at that
level. The probability that households purchase from private brands (shown in gray) decreases,
but not by the same magnitude as the increase in the government good’s consumption probability,
suggesting an imperfect substitution from the private market onto the government good. Figure
OA-5(a) shows that the increase in consumption from the government is concentrated among

low-socioeconomic status households.

Figure 5: Event Studies with Ration Store Openings

(a) Purchase Probability (b) Average Price per Liter (constant MXN)
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Notes: These figures plot the estimates of ; in Equation 1 for different values of j in the x-axis. An observation in this
graph is a hexagon-month. Confidence intervals at the 90 percent statistical level are based on robust standard errors
twoway clustered at the hexagon and month levels. Each line is a different regression. All regressions include hexagon
and month fixed effects.

Turning to prices, Figure 5(b) shows in blue that the average price per liter within the hexagon
decreases by 40 cents (3.8% of the unconditional mean) two years after the ration store opens. The
decrease in the price per liter is a combination of the increase in the government good’s consumption
and a decrease in the price of privately provided alternatives. For private goods, the price per liter
decreases by 25 cents (2.3% of the unconditional mean) two years after the store opening, shown
by the gray line in our graph.®® As a sanity check for our data, the price per liter of the government

good (in red) is the same before and after the ration store opens.

We use placebo exercises in other markets to show that confounders whose timing aligns with
the store introduction do not drive our results. For instance, one concern with the event study
regressions is that the timing of entry may coincide with negative aggregate demand shocks that
drive prices down. In such cases, we would expect the demand shocks to appear in other markets
as well. Nonetheless, we find that new stores’ introduction does not affect consumption within

the market for sodas, yogurt, or cereals, or their transacted prices (Figure 6). In addition to the

30 Moreover, Figure OA-5(b) shows the decrease in prices is mostly concentrated among poorer households.
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placebos, we also show that changes in the composition of products (or producers), and specifically
product exit do not drive our results.3!

Figure 6: Placebos: Event Studies with Ration Store Openings in Other Markets

(a) Purchase Probability (b) Average Price per Unit (constant MXN)
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Notes: These figures plot the estimates of ; in Equation 1 for different values of j in the x-axis. An observation in this
graph is a hexagon-month. Confidence intervals at the 90 percent statistical level are based on robust standard errors
twoway clustered at the hexagon and month levels. Each line is a different regression. All regressions include hexagon
and month fixed effects.

Within Municipality-Month Cross-Sectional Variation in Access The existing store arrange-
ment, along with the introduction of new stores introduced variation in the distance to the closest
ration store for households. In our metropolitan area sample, 43% of households faced a change
in the distance to their closest ration store. Figure OA-7(a) plots the cross-sectional variation in
the distance to the closest ration store for households in our metropolitan area sample. Figure
OA-7(b) plots the average distance to the closest ration stores over time for those with a change in
the distance.

The introduction of new stores involved a two-step process, where after the federal government
selected municipalities, the milk company was in charge of deciding where to open stores within
municipalities. According to government officials, the exact within-municipality location of where
stores opened depended on the number of eligible households living within the given location.
We verify such observation at length in Appendix E.2. To do so, we separate municipalities onto
census tracts —the finest disaggregation available— and show that conditional on having at least
one store that opens within the municipality, the probability that a store opens in the census tract
with the highest number of eligible individuals in the municipality is 0.40. This probability rapidly
decays for the tract with second-highest count (0.18), third (0.08), and fourth (0.07).

To assess the effect of ration stores on outcomes at the household-month level, we use the
following specification for household i in municipality m in month ¢

Yit = 9y + p X distance;; + y - X; + €4 2

31 To test such hypothesis, Figure OA-6 runs an event study where the dependent variable is the number of unique products
(producers) traded within the hexagon-month. We find flat event studies.
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where Yj; is an outcome of interest, we measure the distance to the closest ration store active in pe-
riod t, from the centroid of the neighborhood where household i resides. Our coefficient of interest
is . We control for municipality-month fixed effects (9,,¢), as well as individual level observ-
ables (X;) that include their socio demographic information and census-tract characteristics.?> The
identifying variation for Equation 2 exploits within municipality-month cross-sectional variation
as we have households that live closer or farther away from ration stores, and within-individual
across-month variation as the store expansion decreased the distance to the closest ration store.

Conditional on observables, including a rich set of census track level controls and municipality-
month fixed effects, our identification strategy assumes the residual variation in distance (arising
from changes in store locations) is as good as random. Even after controlling for a host of observ-
ables, our specification could be picking up unobsevable differences between households closer to
ration stores and those farther away. We address the most important confounders in our robustness
section — which we detail after showing results.

Our estimation results show that ration-store access alters the equilibrium prices and quantities
in the market. We present our results in Table 3. To easily interpret our coefficients, we include
the regression estimates of f multiplied by one standard deviation of our distance measure, 5.8
kms. This normalization allows us to easily interpret our regression coefficients as a one standard
deviation increase in the distance. We also include the unconditional mean in the table to interpret

our magnitudes relative to the mean.

Columns (1) to (3) show that consumers imperfectly substitute from the private brands to the
public one. For these regressions, the dependent variable are categorical variables equal to one
if the household purchased at least one liter of milk within the month from the specific source.
On average, households closer to ration stores have an 8 pp (50% of the mean) increase in the
probability they purchase from the government. The point estimate of the coefficient of the
purchase probability from private sources is positive, suggesting households closer to ration stores
are 4 pp less likely to purchase from the government, but it is not statistically significant.

Turning to prices, we see that households closer to ration stores pay lower prices per liter of milk
consumed. In Columns (7) to (9), the dependent variable is the weighted price per liter, computed
as the ratio between the total expenditures in milk of a certain type divided by the total liters of
milk consumed from the same type. As expected, households farther away pay the same prices for
government milk than households closer to ration stores. Interestingly, the total price per liter of
milk, decreases 79 cents (7.4% of avg. price per liter) for households closer to ration stores. This is a

combination of them purchasing more from the government —as documented in the first panel—

2 Household demographic characteristics include an indicator on whether a given household has at least one kid living in
the family, and socioeconomic status fixed effects. The census tract characteristics are the share of households that live
within the area that are eligible to the government milk, the share of the population who cannot read or write, the share
of population without middle school or above, the share of households with no access to laundry machines, the share
of households without access to running water, and the share of households without a refrigerator.
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Table 3: Staggered Store Introduction Results

At least one Total liters Price per liter
liter purchased per household (2010 constant MXN)

Source:  Govt Priv Any Govt Priv Any Govt Priv Any
@ ) ®3) (4) ) (6) @) ®) )
Distance to closest govt. store -0.014  0.008  -0.000 -0.259  -0.007  -0.266 ~ 0.000  0.055 0.129
(0.006) (0.005) (0.004) (0.110) (0.164) (0.166) (0.001) (0.022) (0.052)
3% *% % 34

One std. dev. increase distance (6 X )  -0.08 0.04 -0.00 -1.50 -0.04 -1.54 0.00 0.32 0.75

Mean of dependent variable 0.19 0.85 0.94 2.74 8.08 10.82 3.85 10.96 10.62
Municipality-month FE v v v v v v v v v
Household-type controls v v v v v v v v v
Household census tract controls v v v v v v v Vv v
Observations 362,847 362,847 362,847 362,847 362,847 362,847 53,156 313,470 339,244
R-squared 0.353 0.135 0.103 0.294 0.298 0.280 0.770 0.417 0.376

Notes: Robust standard errors shown in parenthesis. All regressions include month and municipality fixed effects and
probability weights using our household panel. An observation is a household-month. The dependent variable for
Columns (1) to (3) are categorical variables equal to one if the given household purchase at least one liter from the
government, any private brand, or any brand, respectively. The dependent variable for Columns (4) and (5) is the total
liters per household purchased from the government, and from any private brand, respectively. The dependent variable
for Columns (6) to (8) is the weighted average price per liter paid for the government, any private brand, or any brand,
respectively.

but also from a 27 cent decrease in the prices paid from private brands.

We explore the most relevant confounders to show that they are not driving our results. The
main concern of our regression framework is that the location and opening/closing of ration stores
(and thus our minimum distance measure) may be correlated with unobservables that invalidate
our identification strategy. For instance, if the government opens rations stores closer to more
price-sensitive households (even after controlling for household type), then we would expect that
those closer to ration stores would purchase more from the government (the cheapest product) and

pay lower prices in the private market (as they are likely to purchase cheaper goods).

If the store location was correlated with unobservables, then we would expect that a similar
correlation pattern (e.g., lower prices) would arise with goods that are not sold in ration stores.
We operationalize this idea by using the markets for sodas, yogurt, and cereals. In Table 4, we
use the same specification (Equation 2) to show that the distance to the closest ration store is not
correlated with soda, yogurt, and cereal consumption or their prices in that market. In fact, we find
precisely-estimated zeros using this estimation exercise. This placebo exercise is consistent with

unobservables not driving our main results.

We also show our results are not dependent on our functional form. The distance measure
is intended to capture easiness of access to government milk and therefore we expect to find
(qualitatively) similar patterns of prices and consumption with different measures of access. Our

results remain qualitatively the same using the intensive margin of consumption (e.g., total liters)
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Table 4: Placebos: Staggered Store Introduction Results in Other Markets

At least one purchase Total units per household Price per unit

Sodas  Yogurt Cereal Sodas Yogurt Cereal Sodas Yogurt Cereal
M @ ® @ ) (6) @ ® ©

Distance to closest govt. store -0.003  0.001  -0.007 -0.217  0.005  -0.004  0.040 0.514 0.673
(0.002) (0.005) (0.006) (0.376) (0.017) (0.012) (0.070) (0.701) (0.834)

One std. dev. increase distance (6 X )  -0.02 0.01 -0.04 -1.25 0.03 -0.03 0.23 2.98 3.89

Mean of dependent variable 0.97 0.74 0.58 22.92 0.87 0.59 8.27 56.35 63.25
Municipality-month FE v v v v v v v v v
Household-type controls v v v v v v Vv v Vv
Household census tract controls v v v v N N4 v v v
Observations 362,847 362,847 362,847 362,847 362,847 362,847 351,009 264,171 211,747
R-squared 0.116 0.115 0.115 0.286 0.103 0.133 0.144 0.088 0.053

Notes: Robust standard errors shown in parenthesis. All regressions include month and municipality fixed effects and
probability weights using our household panel. An observation is a household-month. The dependent variable for
Columns (1) to (3) are categorical variables equal to one if the given household purchase at least one unit of sodas,
yogurt, and cereal, respectively. The dependent variable for Columns (4) and (6) are the total liters per household in the
case of sodas and yogurt, and the total kilograms in the case of cereal. The dependent variable for Columns (6) to (8) is
the weighted average price per unit (liters in the case of sodas and cereals, and kilograms in the case of yogurt) paid for
the sodas, yogurt, and cereal.

instead of the extensive margin (Table 3, col 3-6), changing our distance specification to the natural
logarithm of distance (Table OA-1), and using municipal-level regressions using the store density
(e.g., the number of stores per eligible households) as dependent variable (Table OA-2).

4.2 Evidence from a Price Increase in the Government Good

In this section, we exploit the only permanent nominal price change in our sample period. In
June 2013, the government increased the price per liter of raw milk paid to farmers by 50 cents in
nominal terms.* To keep the subsidy per liter (and the total government expenditures) somewhat
constant, the government announced a 38 cent increase in nominal terms, from $4.12 to $4.50, for
the price of the government good. The announcement took place in July to start in August. In
constant MXN, the change represented a 33 cent increase in the price from one month to another

— roughly an 8% increase in the price of the government good.

In Figure 7, we document a one-to-one passthrough of the government price change onto private
ones. This figure plots the average price per liter over time for the government (gray) and private
brands (red). Dashed, vertical lines represent the month of the increase of the cost and the price,
respectively. The difference between the red and gray lines is not drawn to scale, but each dotted
line represents 20 cents. Variation over time in the price of the government good arises from
variation in the consumer price index. The Figure shows that the 33 cent increase in the price per

3 Farmers in the Jalisco region were threatening to throw away their milk unless the government increased the price paid
for raw milk (Euromonitor International, 2015).
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liter of the government coincided with a 34 cent increase in the price from private brands.

Figure 7: Price per Liter (Constant MXIN) Across Consumer-Months (Jan 2012 - Dec 2014)
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Notes: Authors’ own calculation with household panel data using population weights. An observation is a consumer-
month. Each dot represents the average price per liter across all transactions for the selected firm. Error bars denote the
standard error of the estimation.

One simple explanation for the passthrough is that the government’s increase in the price per
liter paid to farmers increases costs to producers, which even in a perfect competitive world, would
be then passed through to consumers. We provide three pieces of evidence to show this is unlikely.
First, the timing would be suspicious as it would require a cost increase that exactly coincides with
the government price increase (as opposed to a gradual change in costs).3 Instead, Figure OA-8
shows a quick and sudden transition from all firms in our data. Second, Table OA-3 shows that
even Private 1 and Private 2 — firms that are vertically integrated and for whom costs were not
likely to change — increased their prices by 37 cents. Finally, a cost increase would also reflect in
other markets whose inputs coincide with those of the liquid milk market. However, as shown by
Figure OA-9, the price of yogurt did not react the same way as the one for milk did.

4.3 Discussion

The results so far show that direct provision through ration store alters equilibrium outcomes by
increasing consumption and lowering prices in the market. On one hand, when households have
a ration store close to their location, they substitute from the private market onto the public good,
which generates price decreases in the private market in response. On the other hand, low prices

from the government good may impose discipline in the prices of private providers. These findings

3%1In a vastly different context, Clemens and Gottlieb (2016) show that Medicare payments may have spillovers to private
market prices by increasing the physicians’ bargaining power. In our context, that would translate to farmers being able
to sell at a higher price to private producers after the change in the government’s price per liter paid to farmers. The
sudden change in the price after the change in the government’s retail price, and the fact that a large part of the milk that
the government sells comes from international sources, make it unlikely for this explanation to be the main driver.
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stress that ration stores are likely to affect even households not directly targeted by the government
but that live close by the program intervention. Potentially, there could be positive spillovers to

other households from lower prices in these markets.

While this analysis is informative of the equilibrium effects of direct provision, several questions
remain unanswered. The welfare implications of direct provision are ambiguous, since we are
using government money to fund this endeavor. Thus, we need a framework to evaluate how do
individuals tradeoff lower prices versus the cost of direct provision. In addition, such framework
should allow us to estimate how would market outcomes compare if we were to remove the direct
provision and intervene in a different way. We develop and estimate an equilibrium model for the

milk market in the next sections to address these aspects.

5 A Model of Consumer Choice, Private and Public Supply

We introduce a discrete choice, static model of oligopolistic price competition with differentiated
products. In this model, profit-maximizing firms coexist with a government firm whose product

is available through ration stores and sells up to a budget constraint.

Throughout the model, a geographic unit is a metropolitan area, and a time unit is a month. A
market is a combination of a geographic and time units, and is denoted by m to simplify notation.
Products are denoted by j, and the collection of all available products in a market is denoted by
J(m). We denote by j = 0 the outside option and by j = ¢ the government product. There are
F firms, each indexed by f. Firm f sells |J(f)| products and J(f,m) C J(f) of these products are
available in market m.

5.1 Demand

We follow the literature on discrete-choice demand with substitution patterns that potentially differ
with household’s characteristics (Berry, 1994; Berry et al., 2004; Petrin, 2002). For simplicity, we
make the assumption that households buy a single product, or the outside option, per month.%®
We separate households into seven types based on their observable characteristics. The first six
household-types are all eligible to purchase from the government, and are defined by a combination
of their socioeconomic status (low, medium, and high) and whether they have children, or not. The

remaining type of households are those ineligible to purchase the government milk.

Household i of type t buying product j in market m derives utility given by

Uijm = Xj - Pr — Qt - Pjm = Ve - dim * L(j=g) + Ejm + Eijm (©)

%When households purchase more than one product in a given month, we define the chosen product as the one that
represents the highest amount of liters purchased for the given household-month.
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where we normalize the outside option utility (j = 0) to zero. The vector of observable product
characteristics (x]-) includes a constant (i.e., an indicator variable for inside products), lactose
content, cream content, bottle type, and pasteurization process as described in Table 1. In our main
specification, we also include producer fixed effects — including a government producer dummy

— to allow the valuation of products of seemingly the same observables to vary with its producer.

The distance to the closest government ration store for household i is given by d;,, and varies
across households within a metropolitan area and over time. Households pay the utility distance
cost only if they purchase the government good (denoted by the indicator 1(;-¢)). This normaliza-
tion indicates that households have to go out of their way (and pay a micro-ordeal cost) to purchase
the government product, while all other products can be purchased in the supermarket. Implicit
in this assumption is that households visit the supermarket anyway, even if they do not purchase

any milk that month.%

The retail price per liter of milk is given by p;, and is constant across households within a
market. Prices can be correlated with product-market specific preference shocks (&) which are
also constant across households within a market, are common knowledge to households, private
sellers and the government, but are unobserved by the econometrician. These shocks may reflect
both unobserved product characteristics across markets (e.g., advertising) and/or unobserved
variation in tastes across markets. Finally, ¢;;,, is an idiosyncratic preference shock that is observed

by households and is assumed to be iid extreme value type I error.

Given the above assumptions, the probability that household i of type t purchases product
j in market m is given by P [uijm > ujm Yk € J(t, m)], where J(t, m) is the set of all products
available in a market for an individual of a given type. For eligible types, it includes all products
in the market, whereas it excludes the government product for the ineligible type. Suppressing
the arguments of the demand function, and using the functional form of the logit error and our

household utility decomposition, this probability collapses to

exp (xj Br—ar Pim =yt dim - L(j=¢g) + éjm)

(4)

Oijm =
1+ Xkegie(iy,m) eXp (xk “Br—ar Prm — Ve dim - Lg=g) + cfkm)

which varies across households, products, and markets.

We aggregate the individual level choice probabilities to construct both the type-level market
share, and the aggregate market share for product j in market m. Denote by T(t, m) the set of all
households in market m of type t. Then the type-level share for product j is given by the average

% The proposed model is equivalent to one where we assume that there is a constant distance cost for all other products
(d7,,), and that households have to pay such distance cost even if they do not purchase milk (and thus the distance cost
re-normalizes utility of the outside good to a different scalar).
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of the choice probability of all type-t households within the market

o\ = Ei [aijm | i € T(t,m)] 5)
where the expectation operator, E;[-], denotes the average across individuals. The aggregate market
share for product j in market m is given by

jm = Bi [0ijm] ©6)

and is an important primitive for producers below.

5.2 Private Supply

Firms set prices following a Nash-Bertrand model with differentiated products within a market.
We drop all market subscripts to simplify notation. Each private firm f sells |J(f)| products in
the given market. Firms sell directly to households, so we use firms and sellers interchangeably.
To sell milk, each seller produces brand j at a per liter marginal cost of ¢; > 0. These costs vary
across products and (for a given product) across markets. Sellers know the distribution of types in
each market and are constrained to selling each of their products at a single price per market. For
simplicity, we focus on the choice of prices taking products (and product characteristics) as given.

Following the literature, we assume that products that are not sold in a market were never offered.

Firms choose the prices that maximize their profits conditional on the remaining firms’ prices.
We denote by p; the per-liter price of product j in the given market and by p/ the vector of
prices of those products sold by firm f. Similarly, denote by p~/ the remaining prices. The seller
maximization problem for firm f in the given market is to choose a price vector p/ to maximize

their own profits taking the remaining firms’ prices as given

max Z (pj—cj) X0} (pf,p_f) (7)

PO G

where 0/ is the aggregate demand for a given product in a given market as in Equation 6. The first
order condition associated with Equation 7 with respect to price p; is given by

d
g (p) + Z (P — cx) X Gakp(f) =0 ®8)

keJ(f)

where firms internalize that increasing the price of product j potentially affects the demand for the
other products they offer in the same market. Given our demand estimates, the observed prices,
and market shares, the set of price first order conditions for all firms in a given market pinpoint a

single set of cost estimates that rationalize our observed data (Bresnahan, 1981).
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5.3 Government Supply

We assume the government’s objective function is to sell as much milk as possible up to a pre-
viously defined budget constraint using a pre-specified price per liter. The government deems
milk as an essential good whose availability should be guaranteed to a set of eligible households.
Consequently, the government does not maximize revenue. Instead, for a fixed per liter budget B,
the government firm satisfies

cg X 0g (Pg,p78) < B +pgxag(pg,p~?) )

where c, is the per liter cost, p, is the per liter price. Note that when B is positive the government
may sell at a price lower than its cost. These modeling assumptions resemble two key features from
the actual intervention (as explained in Section 2). First, the government budget is set long-before,
up to a year in advance. Second, the government firm is constrained to setting a single price
for all geographic areas within a given month, and thus, the government pricing behavior does
not respond to local demand shocks. Through our data we observe prices, quantities, and the

government cost per liter, and thus can back out the per-market budget for every market.

5.4 Equilibrium

Figure 8 introduces the timing of our model within a given market. At the beginning of the
time period, demand unobservables (to the econometrician) are realized. These unobservables are
common knowledge to households, private firms, and the government firm. Next, the government
firm chooses and credibly commits to a price for the government good, and a location of all ration
stores in the country. After the government sets up their desired price and locations, the remaining
(private) firms choose prices simultaneously, taking every other firms’ prices as given. Only after
both of the price setting stages, households make choices.

Figure 8: Model Timeline for a Given Market

demand unobservables govt. commits firms choose household demand
realized to policy prices simultaneously is realized

(éj’”)j pg’(digm)l- (pf’”)j (gijm)ij’(sijm)ij
N A A A

time period time period
starts ends

Notes: This figure shows a timeline for a given time period in a given market (metropolitan area-month).
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5.5 Model Discussion
5.5.1 Benefits

The model provides a framework to study the effects of the direct provision on market outcomes.
It accommodates a set of key tradeoffs to evaluate direct provision. Moreover, it is flexible enough
to capture the main market features (e.g., price dispersion, consumer heterogeneity, and varying
degrees of market power) that we documented in Sections 2, 3 and 4. We highlight the most

important model features and the key parameters for each of these features below.

Screening Mechanisms Absent price effects, direct provision can increase consumer welfare by
improving the targeting of transfers when income is costly to verify. Direct provision can allow
for “self-targeting” by incenting only the intended recipients to participate while others opt out
(Blackorby and Donaldson, 1988; Besley and Coate, 1991; Gahvari and Mattos, 2007; Gadenne, 2020).
In such instances, the government can destine more resources to the intended recipients than with
direct cash transfers, as these would have to be universally distributed. In our model, the screening
of recipients can arise both because of the perceived quality of the government good across types,
and because of the cost of traveling to the ration store.®” The type-specific perceived quality is
parametrized through the type-specific government producer fixed effect; the household-specific
distance to travel to the the closest ration store is given by y X d.

General Equilibrium Responses An important advantage of the model is that it enables us to
assess equilibrium changes in welfare and tease outits sources. Absent price effects, direct provision
has the drawback that households would rather obtain cash-equivalent transfers (Atkinson and
Stiglitz, 1976; Currie and Gahvari, 2008). However, such relationship is no longer obvious when we
consider that prices may change in response to the government intervention. From the consumer’s
ex-ante perspective (i.e., before making choices), the effect of direct provision on consumer welfare
is ambiguous and depends on (i) the slope of demand with respect to prices with and without
provision, (ii) the quality of the government good, and (iii) the cost of production of the government,
relative to private alternatives. In Appendix F, we use a simplified model with one private firm,

one government firm and one consumer to show the intuition.

5.5.2 Limitations

For parsimony, our model makes certain simplifying assumptions that leave out some aspects of
the market that we consider second order in our context. We discuss the main limitations of the
model below, with a particular emphasis on why we think that abstracting from them is unlikely

% The empirical literature has shown that both targeting through quality (Lieber and Lockwood, 2019), and targeting
by imposing a small cost to consumers (Sylvia et al., 2015; Dupas et al., 2016) are effective as screening tools to select
households in need.
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to dramatically affect the main conclusions.

Quota We decided not to model the government good quota because it is arguably not binding
for most households in our data. Two pieces of evidence support our assertion. First, for 86%
of the household-months with government purchases, the government good is the product with
the highest number of liters. Second, conditional on purchasing from the government in a given

month, households source 85% of their total consumption from the government on average.

No Income Effects One of the discrete choice model’s known features is that it can be derived
from a quasilinear utility function which, by design, is free of wealth effects (Nevo, 2000). Because
of that, demand would not change with the size of the cash transfer in our counterfactuals, despite
it being a channel theorized by Cunha, de Giorgi, and Jayachandran (2019) through which prices
may increase. We consider killing this channel to be a reasonable assumption given our industry
and the size of our transfers. Furthermore, our assumption, if anything, means that price increases
absent the government intervention would be higher with income effects. Thus, the consumer

surplus gain with direct provision would be underestimated.

Entry and Exit Throughout our analysis, we focus on short-run pricing competition, leaving out
of the analysis the entry and exit of retailers from markets. Endogenizing entry and exit seemed
beyond the scope of the current paper, both because of the potential multiplicity of equilibria and
because there is little variation in this margin in our data (as shown by Figure OA-6), suggesting en-
try and exit are not first order concerns. Nonetheless, in Appendix H we describe how (a somewhat

stylized version of) entry of new competitors would change our results through simulations.

Cost Changes with Government Provision The model does not take a stand on how the direct
provision system changes private providers’ cost structure. However, costs may decrease as, with-
out government procurement, farmers would sell milk exclusively to (non-vertically integrated)
firms. We consider the cost passthrough of direct provision to be, if anything, small. First, powder
milk, which represents one-fourth of the government’s milk, comes from international sources
where the government is a price taker. Second, the largest sellers (Private 1 and 2) in the market
are vertically integrated, which implies that they produce their milk. For these reasons, we leave
the cost structure unchanged in the main body of the paper. Through simulations, we describe in

Appendix H changes to the cost structure and their impact on our counterfactual results.

6 Empirical Implementation

The end goal of this section is to identify and estimate the parameters of household utility (Equation

3) and marginal costs (Equation 8). In estimating demand, we face a common identification
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challenge: firms” pricing decisions can be correlated with demand unobservables.*® To deal with
such correlation, we make use of additional data on supply costs that do not directly correlate
with choices. Our preferred solution is to estimate the model using the generalized method of
moments (GMM) with the additional “cost-shifters” that we introduce below. In this section, we
first introduce the instrument for prices, then discuss the additional identifying moments, and

finish by showing our demand and supply estimation results.

6.1 Econometric Specification

Parametrization of Product-Market Unobservables For product j in market m, corresponding
to calendar month 7, calendar year y, and metro area a, we decompose our unobserved product
valuations as

Eim=Ca+Cr+Cy + A&y (10)

where (, is a metropolitan area fixed effect that captures systematic variations in taste across
locations, relative to the outside option; C,, and C, are calendar month and calendar year fixed
effects intended to capture variation in aggregate demand over time. The remaining structural
error A&, represents deviations across products within a market after controlling for the above
described fixed effects.

Cost Shifter Instrument for Prices We trace out the distribution network that firms use to deliver
milk to final retailers, capturing variation in costs across producers and markets. In particular,
we exploit the geographic distance between metropolitan areas and the location from where firms
source their products.® To compute our distance measure, we obtain the driving kilometers
between each metropolitan area centroid and the nearest distribution center using Google Maps
(see Figure 9 for an example).® We then multiply the driving distance by the diesel price per liter.
Formally, for product j, sold by firm f(j), in market 7, and month 7(m), the instrument is

zjm = distance to metro area F(i)m X diesel price )3 (11)

which varies at the producer - market level. The cross-sectional variation comes from driving

kilometers; time variation comes from real price changes in the diesel cost.*!

3 Firms set prices with knowledge of these unobservables, and may, for instance, decide to increase prices for products
with (unobservably) good taste shocks. For instance, such correlation may arise from advertising — unobservable in
our data but observable to consumers — where firms may decide to advertise and introduce price discounts (Petrin and
Train, 2010).

% A similar approach has been used in the markets for beer (Miller and Weinberg, 2017) and yogurt (Villas-Boas, 2007).
#Some small firms do not have a distribution center. We compute the distance from the closest processing center.

4 We used the 3-month lagged diesel price as opposed to contemporaneous prices as, based on the pasteurization process,
a liter of milk may take up to three months to get to the hands of the final consumer. By using the lagged diesel price, we
isolate the variation that affects producers’ costs and not consumers directly (as the contemporaneous effect of transport
costs may have a direct incidence on household demand).
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Figure 9: Location of Distribution Centers for Selected Firms

(a) Private 1

(b) Private 4

¢ Distribution centers of firm  *® Metropolitan areas with at least one liter sold by firm (2010-2014)

Notes: This figure shows the location of distribution centers for two sample firms. Red diamonds represent all of the
locations of distribution centers, while black dots represent the centroids of the different metropolitan areas where the
given firm has at least one liter sold in our data. For reference, the solid dark lines are the main highways in the country.

To measure the effect of distance on prices, we run the following regression where j and m
index products and markets, respectively

Pjm = Xj T = K- Zjm + 1jm (12)

where x; are the product characteristics of the given good, and we include producer, calendar
month, calendar year, and metropolitan area fixed effects. Table 5 shows that the coefficient on
our distance instrument is positive and statistically significant, implying that increasing our notion
of distance increases the price per liter. The F statistic is 41, which suggest the instrument is not
weak. The magnitude of our coefficient indicates that the residualized variation in our instrument
accounts 3.4% of the total variation in prices — similar in order to those found in other industries
using the same type of instruments.*?

Market Shares by Demographics Besides to the cost-shifter instruments, our estimation proce-
dure makes use of additional moments from our data that help to impose restrictions that help us
identify the parameter estimates. The first set of moments that we include minimize the distance
of the model’s shares predictions at the product-type level (a(.t)) to those in the data (s(.t)). The

Jm jm
moment condition to minimize is given by

o~ —0forallj=0,1,...,9(m)andm =1,2,...,Mand t = 1,2,...,7 (13)

jm Zjm

£ A similar instrument accounts for 2-3% of the total variation in costs in the beer industry (Miller and Weinberg, 2017).
Note, however, that the magnitude of distribution costs may be bigger, but part of it is absorbed by producer and
metropolitan area fixed effects.
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Table 5: Instrumental Variable Results

Price per liter

(constant MXN)
1

Distance to metro area X lagged diesel price 0.0022***

(0.0003)
Product characteristics v
Metro area FE v
Producer FE v
Calendar month FE v
Calendar year FE v
Observations 20,557
R-squared 0.92
F-statistic (instrument) 41.22

Notes: Robust standard errors shown in parenthesis. This table shows the estimation results for Equation 12. An
observation is a product-market. The dependent variable is the average price per liter for a given product market. The
instrument is defined by Equation 11. We show the Cragg-Donald Wald F statistic to test for weak instruments.

where we make use of our micro data to construct the observed shares.

Staggered-Store Introduction Moments The second set of moments is somewhat less-standard
and uses variation introduced by the staggered store introduction. Equation 2 (restated here
matching the model notation for readability) in Section 4.1 computes the effect of the distance to
the closest ration store on market outcomes. For household i in market 7, municipality p(7), and

month 7(m), the equation is
Vi, (i), em) = O (i), em) + A X distance; i),z om) + 0 Xi + €i,u(i),(m) (14)

where A is the coefficient of interest. In the estimation procedure, we include as a targeted moment
the difference in the value of A in the data and model based regressions for two different outcome
variables. The first is the choice probability of consuming the government good. The second
moment is the difference between the model-induced choice probability of consuming any good in
the market (i.e., the sum of all inside goods) and the actual data outcomes.

6.2 Identification Intuition and Estimation

Identifcation Intuition Having introduced the specification of the errors in the market, the price
instrument, and the additional moments that we posit to identify demand, we provide the intuition
for the identification of our full demand model. Our identification assumption is that the residual
variation in product-market unobservables (A¢ ) is orthogonal to the product characteristics (x;),
the location of all ration stores (and consequently the distance to the ration store for households,

dy), the above-defined distance instrument (zj;;), and the calendar month, calendar year and
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metropolitan area fixed effects ().

First, to identify the price coefficients (a;), we use the correlation between the cost-shifter-
induced residual variation in prices and the actual households choices. The identification assump-
tion requires that our instrument satisfies the exclusion and relevance restrictions, after condition-
ing for the battery of fixed effects. The instrument generates variation in costs across products
(for the same market) and markets (for the same product). Thus, it is reasonable to expect higher
prices for firms for whom the above defined distance notion is higher. The exclusion restriction
requires that the product-market taste shocks are not correlated with the residual variation in the
instrument. Even though firms may observe these costs shocks, it seems unlikely that they can

respond to them by altering the unobservable taste shifters of their products accordingly.

Second, to identify the consumer preference parameters (3;), we use the correlation between
the product characteristics of the alternatives available to consumers and the actual observed
choices. The assumption is that product characteristics (x;) are not correlated with the taste shifters
(A& jm), conditional on the set of included fixed effects. One advantage of the micro-data is that, by
observing multiple households of the same type within a market, we can use the variation in their
choices to identify consumer preferences holding the unobservable taste-shifters fixed (Berry and
Haile, 2020). In addition, the existence of regional firms that sell in a small set of contiguous states

means that a given product is offered along with different competitors across markets.

Third, to identify the distance parameter coefficients (y;), we use the correlation between a
household’s distance to the ration store and their likelihood they purchase the government brand.
As discussed in Section 4.1, the staggered store introduction is unlikely to be correlated with the
taste-shifters after we control for the set of controls in Equation 2. The data also allows us to
distinguish the distance sensitivity across household types, as holding the distance to the ration
store fixed, poorer households are more likely to purchase from the government. By using the model
to replicate the staggered store introduction results, —loosely speaking— we use the “exogenous
part” of the cross-sectional correlation between distance and choices.

Estimation We estimate the model through two-step GMM following Berry, Levinsohn, and Pakes
(2004) taking advantage of our micro data using a slightly tweaked algorithm to handle a large
number of observations (3.9 million household-product-months, 158 thousand type market share
equations, and 23 thousand market share equations). The estimation procedure is, for the most
part, standard, and we describe it in detail in Appendix G.

6.3 Supply and Demand Estimates

Table 6 shows the demand estimation results of our preferred specification, and we discuss in
additional specifications in Appendix G. The first panel reports the coefficients of the type-specific
utility (Equation 3). Each column represents a household type. Our estimates show statistically sig-
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nificant differences in preferences and imply heterogeneous substitution patterns across household
types. We discuss the main drivers of choice and its heterogeneity below.

Table 6: Demand Estimation Results

No children With children
Ineligible Socioeconomic status
households Low Med High Low Med High
) (2) ®) 4) ) (6) )
(a) — Demand estimation coefficients
Price () 0.91 0.93 0.84 0.75 1.12 1.03 0.95
Distance to ration store ()) - 0.34 0.39 0.44 0.00 0.05 0.10
Government producer FE - -0.81 -123 -165 -137  -1.79 -2.21
Constant 5.60 7.18 6.45 5.71 797 7.23 6.50
(b) — Selected statistics
Own-price elasticity -6.88 -620 582 595 -6.67 -653  -6.65
Uniform price increase semi elasticity -0.07 -0.06  -005 -0.05 -0.07 -0.07 -0.06
Utility cost of traveling to ration store (¢) - 0.70 0.74 0.96 0.00 0.06 0.14
Consumer surplus ($) 3.42 3.75 3.98 4.27 2.94 2.97 3.10

Notes: Robust standard errors clustered at the market level computed via bootstrap shown in parenthesis (soon!). This
table summarizes the most important demand side parameters. Panel (a) shows raw coefficients from Equation 3 for the
most important parameters. Tables OA-5 and OA-6 show the remaining parameters. Panel (b) shows selected moments
computed using these coefficients.

First, the price coefficient estimates imply that paying an extra peso for the same good hurts
poor households more than rich ones in terms of utility (e.g., 1.12 vs. 0.95 for households with
at least one child), inducing them to consume cheaper goods. Similarly, households with at least
one child are more reactive to prices, conditional on socioeconomic status. The implied weighted
average own-price elasticity is 6.47.4 This elasticity is higher than those found in prior studies
of the milk industry in other contexts,* and in the range of values for other papers with similar
cost-shifter instruments.

Second, the distance coefficients show that richer households are more reactive than poorer
ones to the distance of the closest ration store. To interpret the distance parameters, we divide
them by the price coefficient and multiply them by the distance to their closest store — which

$The weighted own-price elasticity is computed first by computing the elasticity at the product-type-market level with
respect to the price of the given product (80;2 /op jm) X (p im / o;tni) and then averaging across type-market shares using
population weights.

“Comparable estimates for the elasticity of milk in the US depend on the product specifics and range between [-0.80, —0.51]
(Gould, 1996); [-1.62, —0.02] (Andreyeva et al., 2010); [-2.04, —1.16] (Davis et al., 2009); and [-2.317] (Schmit et al., 2002).
In Mexico, the only computation available is [-1.65] (Colchero et al., 2015). Interestingly, our demand estimation
produces comparable estimates if we do not instrument for prices, or account for heterogeneity in demand, with an
elasticity of —0.8.

#Miller and Weinberg (2017) finds an elasticity of —4.74 in the market for beer, while Villas-Boas (2007) of —5.9 in the
market for yogurt.
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translates them to the utility cost of traveling to the ration store in monetary terms. The cost is 1.37
times higher for richer households without kids than those without them, as both their distance
coefficient is higher, and the closest ration store is farther away. The distance coefficient suggests

that the location of stores can help as a screening mechanism across consumers.

Third, the constant denotes the utility value for a pasteurized, lactosed, whole milk in a plastic
bag container by Private 1 and sold in Mexico City in January 2010 at a price of zero. In comparison,
the government producer fixed effect is the difference in utility for an equal-characteristic good, but
sold by the government (without taking the distance cost). Negative government producer fixed
effects show that government goods are deemed as having lower quality. Richer households find
the government good to be worse than poorer households, as can be seen from the magnitude of

these coefficients.

Model Fit Figure 10 plots selected moments to show our model appropriately fits the data. Panel
(a) shows a binned scatterplot where an observation is the market share of a given product among
households of a given type, in a given market. The locally weighted regression, shown in red,
follows closely the 45 degree line, and the differences in the scatter plot are small. In addition,
Panel (b) zooms into the share of households who purchase from the government. Quantitatively,
the model follows closely the data, and is able to recover the same patterns of consumption (e.g.,
that richer households consume less government milk, and so do households without kids). We
also manage to closely target the distance regression coefficients, shown in Equation 32, with
0gov(8) = —0.013 and gany(6) = —0.001.

Supply Costs and Markups We next turn to costs and markups and show our estimation results
in Table 7. The mean marginal cost across products in the private market is 8.11 pesos per liter. The
average retail markup ((p — c)/c) is around 24%. We also show our supply estimates for the two
large national retailers, the remaining regional firms, and products similar in product characteristic

space to the government good.

Note that our estimates suggest that, without adjusting for quality, private goods are more
expensive to produce than the government good. Such observation is in line with anecdotal
evidence: because of the powder milk, the government milk is cheaper to produce. To adjust for
quality, we compute the utility that households would get from different products if they were
sold exactly at their marginal cost and show results (relative to the outside option) measured in
monetary terms. For household i of type t consuming product j, the utility at a price equal to their

marginal cost is

1

Uijm(cjm) = & (xj B - - Cim = Vi~ dim - L(j=g) + g]m) (15)

which we compute using our estimated cost parameters. Since utility from the government good
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Table 7: Supply Estimation Results

Producer Type Type of Producer Closeness to Govt.
(All Firms) (Private Market) Product
Private Government  National Regional ~ Close Subs.  Far Subs.
@™ ) ®) ) ©) (6)
(a) — Cost estimates and implied consumer utility (constant MXN)
cost per liter 8.11 6.89 7.95 8.38 7.85 8.41
[4.17,1092] [6.03,7.33] [2.87,11.07] [6.65,10.22] [3.86,10.42] [4.79,11.33]
utility atp = ¢ 3.88 -0.57 4.93 2.10 4.08 3.65

[0.41,10.10] [-1.73,0.84] [0.81,12.28] [0.06,4.17] [0.54,11.90] [0.21, 8.47]

(b) — Implied margin and markups

margin (p — c) 2.66 -3.03 3.38 1.43 2.72 2.60
[1.14,7.36] [-3.47,-2.06] [1.28,858] [1.08,217] [1.13,7.91] [1.21,5.80]
markup (p —¢)/p 0.24 -0.79 0.30 0.15 0.25 0.24

[0.10,0.63] [-0.91,-0.52] [0.11,0.75] [0.10,0.22] [0.11,0.66] [0.10, 0.54]

Notes: This table shows the average values along with the 10th to 90th percentile of selected moments for our supply
estimation results. We compute averages across household-product-markets, weighting observations by the number of
consumers. Panel (a) shows the impled cost per liter (in constant MXN), and the implied utility (measured in MXN) that
consumers would receive if products were sold exactly at their marginal cost. Panel (b) shows the margin (measured as
price minus cost) and markups (as a percent of prices). Columns (1) and (2) disaggregate by type of firm. Columns (3)
and (4) disaggregate by type of retailer, where Private 1 and 2 are the national retailers, while the remaining firms are the
regional ones. Columns (5) and (6) divide products by their closeness to the government good in product space, where
close substitutes are those who share at least 3 product characteristics with the government good, and far substitutes are
the complement of those.
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Figure 10: Model Fit

(a) Type Market Shares (b) Proportion Who Purchase from Government
Lowess and Binned Scatterplot by Children in Household (left) and Socioeconomic Status (right)

data
0.6 0.211 . I I model
0.4 0.14 I I
0.2 0.07 I
0.0 : 0.00-
low

00 02 04 06 nokids 1+ kids medium  high

model type market-share

observed type market-share
purchase probability

Notes: This figure plots the model fit. Panel (a) shows a binned scatterplot where an observation is a product - market -
type. The red line is a lowess regression between the model shares in the x-axis, against the data shares in the y-axis. The
dashed line is a 45-degree line. Panel (b) uses as an observation a household month. The light gray bars represent the
share of households who purchase from the government in the data. The dark gray bars represent the model implied
average probability that a household purchases from the government.

Figure 11: Utility of Purchasing at Average Price By Production Cost

average utility relative to outside option
selling at same price (constant MXN)

average cost per liter (constant MXN)

Notes: This figure plots the estimates of utility and the estimates of the cost per liter and shows the government produces
a low-cost low quality product. An observation is a product, and the size of the dots are the product market shares,
summing across all markets in our data. The x-axis is the average (across markets) cost per liter for the given product
estimated from the model. To produce the numbers in the y-axis, we first compute the implied model utility (at the
individual-product-month) if all products were sold at the same price (the average price per liter in the private market).
We divide our estimates by the marginal utility of income («) and average across individual-months. In red, we show
the government good, with its actual cost estimated from our data. The black line shows a lowess regression.
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would be negative, our estimates suggest that consumers would rather consume nothing (absent
idiosyncratic variance) than the government good sold at its actual cost. On the other hand,

products in the private market would yield positive utility for consumers.

To further decompose costs, we first show that national sellers (which are vertically integrated)
have lower production costs and higher margins and markups than the regional producers. Prod-
ucts from these big, national retailers are of higher quality, as selling them at their marginal cost
yields higher utility than those of regional firms. We then separate products using their observable
characteristics (Table 1). We define two broad groups of products based on their comparability
with the government milk. We define a product as a “close substitutes” if it shares three or more
(out of four) product characteristics with the government good. We define as “far substitutes”
those products that are not close substitutes. Products closer (in characteristics space) have lower

costs to produce, generate more utility, and have higher markups than products farther away.

To measure the government good’s quality, we compute the utility that households would get
in a hypothetical world where all products are sold exactly at the average price per liter of milk in
Mexico. To do so, we use Equation 15 but instead of measuring the values at their marginal costs,
we calculate the utility at p* = 10.95. Figure 11 plots the average cost per liter of a given product
against the average implied utility that households would get by consuming each of the goods at the
same price. There is a positive correlation between costs and utility, suggesting that (holding prices
fixed) consumers benefit more from the products of higher costs. Besides, this scatterplot allows
us to compare households’ utility when all firms sell products at the same price. The government

product ranks second to last in terms of utility, further emphasizing its low-quality nature.

7 The Impact of Alternative Government Interventions

In this section, we discuss the welfare effects of alternative policy arrangements. To focus on how
to best-redistribute a fixed amount of money, we study policies that use the same budget as the
observed direct provision scheme. We first discuss policies that involve removing direct provision
altogether (e.g., cash or vouchers). We then discuss counterfactual arrangements that modify the
direct provision system (e.g., changing the government good price). We focus our exposition on the
main findings while holding fixed entry decisions, unobserved product characteristics, and firms’
marginal costs. In Appendix H, we provide additional details of the calculations and discuss how

relaxing our assumptions would change our results.

To measure consumer surplus, we use the standard formula derived from household utility
with logit errors (Equation 3) that defines it as the ex ante utility (i.e., before making choices). For
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household i in market m, with products A and prices p, the consumer surplus formula is

1
CSim(p, A) = (W) “log |1+ Z exp (x]' “Briiy = ey - Pjm = Vetiy - dim - Lj=g) + Ejm) +1; (16)
jEA

where we divide by the marginal utility of income («) to measure surplus in monetary terms,
and 7; allows us to transfer unconditional cash (which we normalize to zero for direct provision).
We compute the consumer surplus for each household-month, and then average across household
months. We evaluate the benefit of direct provision relative to counterfactual worlds by using
compensating variations (i.e., the amount of money needed to keep households indifferent between
a counterfactual set of prices and alternatives (p’, A’) and the ones in the observed provision system)

with CV;,, > 0 if household i in market m prefers (p, A) to (p’, A’).

7.1 Alternative Interventions

Unrestricted cash transfers Cash transfers are equivalent, in the model, to eliminating the direct
provision scheme and finding the new equilibrium in the private market that would arise. We then
transfer the government budget to the six eligible type of households via a lump-sum payment per
household-month. We constrain the transfers to be the same among all households-months within
a calendar year, and focus on transferring the implied budget exclusively to the six types of eligible
households. Households get the transfer and benefit from it regardless on whether they purchase

milk, or not. We present our results in columns (5) through (8) of Table 8.

In the absence of the government, the transacted price per liter would be, on average, $2.68
higher. These higher prices represent an increase of 32% relative to those under the direct provision
scheme, and are a combination of both the elimination of the government good and a 3% increase
in the prices in the private market. With these higher prices, the share of households who purchase
milk within a given month would decrease by 3 p.p. (or 3.1% relative to direct provision). The
poorest set of households, who are the most sensitive to the price increase, are more likely to stop
consuming with a decrease of 4.2% in the share of households who purchase milk.

Interestingly, the consumer surplus with cash is 2.1% lower than the one with direct provision.*
To further explain the changes in surplus, we use an off-equilibrium calculation and rewrite the
difference between the surplus under direct provision and cash transfers in three steps. First,
we compute the “direct” benefit (DB) from receiving the government good, holding prices fixed.
Second, we compute the “indirect” benefit (IB) that arises from the changes in prices — the
competition effect. We then compare the sum of both to the per individual cost of provision (7),

#In Table OA-7, we show that the increase in consumer surplus is effectively a redistribution from producer profits.
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which is also the amount of money that you would be able to transfer through cash instead
ACS; =t -DB; - IB; (17)

where ACS; < 0 if the surplus of household i a given market under direct provision is higher than
that of cash. We drop all market subscripts for simplicity, but perform our computations market
by market.

Formally, denote by (p, A) the equilibrium prices and the alternatives available with direct
provision, by ¢ the government good, by pcr the prices with cash transfers, and by 7 the per
household transfer equivalent to the cost of direct provision. The definition of the direct and

indirect benefits are given by

DB; = CS;(p,A) - CS; (p,A\{g})
IB; = CS; (p,A\{g}) - CSi (pcr, A\{g})

and in Appendix H we show the equivalence of Equation 17 to the change in surplus from direct
provision to unconditional cash. Intuitively, DB; is the amount of cash needed to keep a household
indifferent (i.e., the compensating variation) between having or not the option to consume the
government good, holding prices fixed. Similarly, IB; is the implicit amount of income transferred

to households from the lower private market prices.

We show our results in columns (5) to (8) on Table 8(c). First, note that cash transfers hurt poor
households and benefit richer ones. Second, our decomposition shows that the gain in surplus
for the poor individuals is due to both the direct and indirect benefits — each of them separately
would give a lower benefit than cash. In contrast, richer households value the government good
less, and have lower gains from the lower prices in the private market (as they are less price elastic).
Such discrepancy highlights the implicit role of ration stores of screening households to make sure

the government redistributes to those in need.

Naturally, cash transfers may be associated with a lower cost of public funds than direct provi-
sion, implying that for every $1 through direct provision we could distribute $(1+x) through cash.
In our calculations, we use the average cost per liter for the government, taking into consideration
the costs of setting up and administering stores, and costs associated with producing milk. If,
on top of that, there are costs that we do not take into consideration, then for households to be
indifferent between cash and direct provision, we need x = 8%. Disaggregating across households,

poorer households require less money to be indifferent (6%).

Universal Vouchers for all Goods The second counterfactual we study is to use the budget
to provide vouchers that households can redeem in the private market. Formally, a voucher v
decreases the price of a given good by p — v. We first focus on completely untargeted vouchers that
are distributed to all eligible households. After showing the results for this scenario, we investigate
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the benefits of targeting by subsidizing a subset of the goods available in a market (e.g., the top
products among the poor), a subset of households (e.g., those who in the direct provision world

purchase from the government), or both. We present results in columns (9) to (12) of Table 8.

Vouchers generate upward pricing pressure for the private firms in the market. The extent to
which vouchers are passed through to producers depends on the slope of residual demand (Weyl
and Fabinger, 2013). On average, for every $1 returned to households via a voucher, posted prices
increase by ¢18. The voucher size is on the order of ¢68, implying that a total of ¢12 is passed to
producers.# With these higher posted prices, prices paid (including voucher subsidies) would be,

on average, 25% higher than those with direct provision.

In terms of consumption, we find that direct provision and vouchers generate similar con-
sumption levels — a common finding in the literature that we replicate in our setting (Aker, 2017;
Hidrobo et al., 2014; Cunha, 2014). On average, vouchers induce 96% of households to purchase
in a given month. Relative to direct provision, both rich and poor households have comparable
levels of consumption, with 96% purchasing milk in a given month. When compared to cash, poor
households increase their consumption more than richer ones.

Turning to consumer surplus, we find that households are worse off with vouchers than with
direct provision. Similar to our analysis of cash transfers, we decompose the change in surplus
from direct provision to vouchers using a three-step off-equilibrium calculation. The first term
is, again, the direct benefit (DB) from receiving the government good, holding prices fixed. The
second term, is the slightly modified indirect benefit (IB) that arises from competition, now holding
transfers at the voucher level. The third term is the negative of the voucher benefit (VB), which
is the difference in surplus from receiving equivalent-sized vouchers instead of the government

good, holding prices fixed. The change in surplus is given by
ACS; =VB; —DB; —IB; (18)
where ACS; < 0 if the surplus of household i in a given market under direct provision is higher

than that of cash.

Formally, denote by pv the equilibrium posted prices with vouchers, and by py —v the consumer
prices under the voucher system. The mathematical definition for the three terms described above
is given by

DB; = CSi(p,A) - CSi(p,A\{g})
IB; = CSi(p —v,A\{g}) - CSi(pv —v,A\{g})
VB; = CSi(p —v,A\{g}) - CSi(p, A\{g})

and, again, we leave to Appendix H the equivalence of Equation 18 to the change in surplus from

4 Table OA-7 shows that most of the voucher gains are captured by producers in terms of profits.
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direct provision to vouchers.

Using this decomposition, we document that, despite using the same budget, and inducing
somewhat similar consumption levels, the surplus gain from lower prices in the private market
more than offset the loss in the “freedom-to-choose” when replaced by a government good that
is of a lower quality. Consumer surplus is lower than the one from the direct provision system.
Again, poorer households are the ones that benefit the most, while richer households would rather
get the vouchers. Note that the indirect benefit arising from lower prices is higher than that of

direct cash transfers, as the prices are higher than those with cash.

Vouchers for Selected Goods or Selected Households Unlike with cash, we can try to target
low-income households with vouchers (e.g., by subsidizing a smaller set of goods in the market)
while allowing them the freedom to choose their most preferred alternative. This section shows
that private suppliers may undo most of the “freedom-to-choose” benefits of vouchers if they
can change their prices in response. Such behavior is consistent with the literature, which has
documented that posted prices increase with the voucher cycle (Hastings and Washington, 2010;
Meckel, 2020). To fully account the gains or losses in consumer surplus, we need to account for

these price increases as well.

We first focus on an intervention that, similar to direct provision, does not target households
directly through their income: we subsidize the top 5 goods that poor households consume. After
studying this voucher design, we discuss the market outcomes that would arise if we managed
to fully target by income and distribute vouchers exclusively to poor households, to compare its
surplus with the observed direct provision world. Although infeasible, that counterfactual allows
us to compare how the current system does relative to such a scenario, the possible amount of

redistribution, and the changes in prices.

Subsidizing a subset of the products increases market power among them. In response, the
average posted price per liter would increase almost identically to the case of universal vouchers.
Consumer surplus still decreases relative to direct provision. Nonetheless, slightly more money
goes to the poor. Hence, the decrease in surplus is smaller for them than in the case of universal
vouchers. Richer households are still better off with the universal vouchers, as many of them would
substitute for the subsidized alternatives. Interestingly, the supplier side response mutes all the

surplus gains from the larger number of alternatives subsidized.

Vouchers with perfect screening, if implementable, would generate slightly less (1¢) consumer
surplus than direct provision but redistribute more of the surplus gains to the poor. Interestingly,
the average price paid by poor households would be $1.5 higher than that with direct provision.
Nonetheless, the broader set of subsidized products implies that poor households would be better
off than in the direct provision world.
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Table 9: Additional Voucher Counterfactual Results

Who receives vouchers: Eligible Households Poor Households
Products subsidized: Top 5 Among Poor All Goods
Overall Low Med High Overall Low Med High
1) ) 3) 4) ) (6) () (8)

(a) - Prices (Constant MXN)
Avg. transacted price per liter 10.38 10.30 1033 1046 1031 8.89 11.03 11.17
(0.02) (0.03) (0.02) (0.04) (0.02) (0.03) (0.02) (0.04)
Posted price per liter (private market) 11.07 11.03 11.06 11.18 11.03 1098 11.03 11.17
(0.02) (0.03) (0.02) (0.04) (0.02) (0.03) (0.02) (0.04)

(b) - Market Shares

Proportion who purchase any brand 0.96 096 096  0.96 0.95 099 092 092
(0.00)  (0.00) (0.00) (0.00) (0.00)  (0.00) (0.00) (0.00)

(c) - Change in Consumer Surplus

Relative consumer surplus -0.13 -027  -010 008 -0.01 116 -0.69 -0.52
(0.01) (0.01) (0.01) (0.01) (0.02) (0.02) (0.01) (0.01)
Transfer Benefit / Voucher Benefit 0.66 0.66 0.66 0.66 0.71 2.03 -0.00 -0.00
(0.00) (0.00) (0.00) (0.00) (0.02) (0.01) (0.00) (0.00)
Direct Benefit 0.47 0.59 0.44 0.30 0.47 0.59 0.44 0.30
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Indirect Benefit 0.32 0.35 0.32 0.28 0.25 0.28 0.24 0.22

(0.00)  (0.00) (0.00) (0.00) (0.00)  (0.00) (0.00) (0.00)

Notes: This table shows results for selected voucher counterfactuals. We report the simulation details in Appendix
H. Columns (1) to (4) report outcomes of subsidizing only the top products among the poor. Columns (5) to (8) show
outcomes of subsidizing only poor households. The definitions for the transfer benefit, the direct benefit, and the indirect
benefit are given by Equations 17 and 18.
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Price Caps in the Private Market Setting maximum prices can increase consumption without
having to go through direct provision. The downside is that price caps seem ex-ante infeasible,
as they require that regulators have information on the cost structure of private providers, or else
risk the exit of some products if producers find them no longer profitable. In such cases, the loss

in variety may hurt households more than the lower prices in the market.

We focus on capping prices directly via a uniform maximum price (e.g., pjm < x). In addition,
we return the government budget to the eligible households through unconditional cash.*® In
the fully unconstrained world (i.e., large x), outcomes are identical to those that arise with cash
transfers. There are two countervailing forces that take a primary role with stricter caps. Holding
the available alternatives fixed, decreasing the cap has a positive effect on surplus as households
have to pay lower prices for the same products. However, setting a stringent cap may induce sellers
not to provide certain goods if the cap is lower than their marginal cost. Such decrease in the

product variety decreases household utility.

We graphically show results for different price cap values through Figure 12. Moving to the left
in the x-axis imposes a stricter price cap; moving to the right gets us to the cash transfers counter-
factual. These graphs exemplify that consumption and consumer surplus are not monotonous on
the price cap level, as the two countervailing forces detailed above come at play at different values
of the price cap. As products exit the market (as shown by the gray line in Figure 12(a)), households
substitute towards the remaining alternatives. The lower the number of products, the more likely
that households substitute towards the outside option. Figures 12(a) and 12(b) show that, as a tool
to incentivize consumption, direct provision and vouchers work better than capping prices.

The direct provision system generates approximately the same consumer surplus, on average,
than a cap of around the 75th percentile of the private-market price distribution (Figure 12(c)). For
poor households to be indifferent, you would require a stricter cap of around the 60th percentile
(Figure 12(d)). Lower caps (than the ones defined above) may induce higher consumer surplus.
However, such stricter caps seem unlikely to be implemented without a substantial backslash from

private sellers.

7.2 Changes in Observed Direct Provison Scheme

Thus far, our results suggest that direct provision works as a tool to increase consumption and
consumer surplus when compared to natural policy alternatives. We now focus on how to improve
the observed provision system instead. We discuss changes to the price of government milk.

Uniform Price Changes in the Government Good We consider changes to the price of the
government milk that applies to all markets. For instance, the government may sell a slightly
lower quantity at a higher price, liberating part of their budget, which they can then transfer

#1In the Appendix, we discuss caps that limit markups instead via a uniform maximum (e.g., (p jm = ¢ jm) /c jm < X).
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Figure 12: Price Caps in the Private Market Counterfactual Results
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Notes: This figure plots selected market outcomes for the price cap counterfactuals. The x-axis represents the maximum
price per liter allowed. Panels (a) and (b) show in the left axis the share of household-months with at least one purchase.
Panel (a) also includes in gray the share of alternatives from which households choose, relative to the non-constrained
equilibrium. Panels (c) and (d) show the consumer surplus relative to the direct provision world. Positive values show
cases where price caps generate larger consumer surplus gains than those of direct provision.

through unrestricted cash to eligible households. On the other extreme, the government may fully
subsidize milk, albeit selling less with the same government budget. For instances where the
government price goes down and quantity demanded tries to go up, we select which households
get the government good at random. Households who want to purchase from the government but

cannot select their second most preferred alternative instead.

Formally, denote by p, the nominal price per liter for the government good. We study changes
of the following form
Pl (x) = max{py +x, 0} (19)

which we then convert to consant MXN. With x = 0, we represent outcomes under the observed
direct provision system. When x increases, we move towards the unrestricted cash transfers
counterfactual world and with x < p, we are in the fully subsidized transfers world. We present
our results in Figure 13. As these figures show, small increases in the price of the government good
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may be beneficial, on average, as you retain most of the direct and indirect benefits that we have

discussed extensively, while being able to redistribute part of the money through cash.

Interestingly, consumer surplus is not monotone in prices. Slightly increasing the government
good price implies that households can then receive cash transfers with the additional available.
However, the loss in surplus arising from the higher prices eventually becomes larger than the
cash benefit. Increasing the price of the government good by around 50 cents would increase
the average consumer surplus by allowing the government to transfer cash to rich households
that value the government good less. However, such an increase would hurt poor consumers, for
whom the direct benefit of direct provision is higher, and who would then be hurt by the slightly
higher prices. Finally, note that the current system attains 95% of the total surplus attainable from

increasing the price of the government good.

Figure 13: Optimizing via the government price (uniform price changes in constant MXN
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Notes: This figure shows the estimation results for the counterfactuals that change the price of the government good.
The x-axis in each of these graphs is the nominal difference in the price of the government good, relative to the status
quo pricing. Panel (a) shows the retail price per liter in the private market. Panel (b) shows the share of households who
would purchase any brand. Panel (c) shows the consumer surplus, disaggregating between rich and poor households.

8 Conclusion

In this paper, we study the demand and supply-side responses to government provision of milk in
Mexico. We show that there are two channels through which the direct provision system changes
consumer welfare. The first one is a direct channel: increasing access to infra-marginal households
that would not consume milk absent the government intervention. The second one is indirect:
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by decreasing prices, direct provision generate spillovers to households who do not receive the
government product, and in some cases, who would never purchase government goods. Direct
provision serves as a second-best to tax producers and redistribute to consumers (Coate, Johnson,

and Zeckhauser, 1994), but unlike other types of transfers, are cheaper to subsidize.

The result is relevant for policy evaluation. We usually try to assess the relative gains from
government intervention among the set of potential recipients to understand the gains from the
intervention. Focusing only on a subset of consumers, however, paints an incomplete picture of
the policy analysis. Governments using the direct provision of goods through ration stores often
do so with the sole intention of increasing access. Yet competition drives prices down through the
sole threat of losing market share among private suppliers. Moreover, the increase in competition
from in-kind goods is often ignored — but as we show it should not. Taking the added benefit
from competition into consideration is important if we want to correctly assess the benefits of

government intervention to alleviate market failures.

This paper leaves out several important considerations for welfare. First, entry and exit are
fixed and thus we abstract away from the role of direct provision on the crowd out of private
supply. Second, we do not take into consideration the consumer surplus of those from whom
the government purchases the inputs they end up using in the provision system. Third, direct
provision in developing countries often suffers from leakage, which in turn means that less money
gets to households than what is intended. Thus, the intuitive next step is to incorporate these

considerations into the model.

Should the government sell you goods? The nuanced answer is: it depends, but should not
be discarded at face value. We show that direct provision of a lower quality good can increase

consumer welfare when firms have market power and when it is hard to screen consumers.
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Appendix A Additional Tables and Figures
A.1 Additional Tables

Table OA-1: Staggered Store Introduction Results
(Using Logarithm of Distance as Dependent Variable)

at least one total liters price per liter
liter purchased per household (constant MXN)
govt priv any govt priv any govt priv any

1) (2 3) 4 5) (6) (7) (8) €]
logarithm of min. distance  -0.012  0.006  -0.001  -0217  0.079 -0.137 0.001 0031  0.083
(0.005)  (0.004) (0.002) (0.089) (0.102) (0.107) (0.001) (0.014)  (0.040)

municipality-month FE v v vV vV Vv v v Vv v
household controls Vv v v v v v Vv v v
observations 368,762 368,762 368,762 368,762 368,762 368,762 53,632 318,553 344,672
r-squared 0.352 0.135 0.103 0.294 0.298 0.281 0.769 0.415 0.376

Notes: Robust standard errors shown in parenthesis. All regressions include month and municipality fixed effects and probability
weights using our household panel. An observation is a household-month. The independent variable in all regressions is the logarithm
of distance to the closest ration store. The dependent variable for Columns (1) to (3) are categorical variables equal to one if the given
household purchase at least one liter from the government, any private brand, or any brand, respectively. The dependent variable for
Columns (4) and (5) is the total liters per household purchased from the government, and from any private brand, respectively. The
dependent variable for Columns (6) to (8) is the weighted average price per liter paid for the government, any private brand, or any
brand, respectively.
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Table OA-2: Staggered Store Introduction Results
(Using Information at the Municipality-month Level)

at least one

total liters

price per liter

liter purchased per household (constant MXN)
govt priv any govt priv govt priv any
) @) ®) 4) ©) (6) @) ®)
govt. stores per 10k elig. households 0.029 -0.014 -0.002 0294 -0359 -0.003 -0.094 -0.072
(0.005) (0.004) (0.003) (0.074) (0.259) (0.003) (0.029) (0.041)
L2 %% 4 H3oF *
one std. dev. increase in govt. stores (o X f) 0.07 -0.03 -0.01 0.73 -0.89 -0.01 -0.23 -0.18
mean of dependent variable 0.17 0.86 0.94 2.39 7.40 3.85 11.07 9.70
municipality FE v v v v v v v v
month FE v v v v v v v v
observations 6836 6836 6836 6836 6836 3347 6836 6836
r-squared 0.923 0.765 0.625 0.904 0.773 0.967  0.905 0.932

Notes: Robust standard errors shown in parenthesis. All regressions include month and municipality fixed effects and probability
weights using our household panel. An observation is a municipality-month. The independent variable is the number of ration stores
divided by the number of households with at least one eligible individual in the census (in tens of thousands). The dependent variable
for Columns (1) to (3) are categorical variables equal to one if the given household purchase at least one liter from the government, any
private brand, or any brand, respectively. The dependent variable for Columns (4) and (5) is the total liters per household purchased
from the government, and from any private brand, respectively. The dependent variable for Columns (6) to (8) is the weighted average
price per liter paid for the government, any private brand, or any brand, respectively.

Table OA-3: Passthrough of Government Prices onto Private Prices
(July - August 2013)

govt. private top2 top5 mex top3 non top3 close far
product products producers producers city metro metro subs. subs.
@ @) ®) 4 ©) (6) ) ®) ©)
A price (Aug/13) 0.33 0.34 0.37 0.40 0.22 0.25 0.42 0.36 0.30
(0.00) (0.02) (0.02) (0.02) (0.04) (0.03) (0.03) (0.03) (0.03)
price per liter (Jul/13) 3.67 10.86 11.31 11.03 11.57 10.96 10.78 10.63 11.18
(0.00) (0.03) (0.02) (0.02) (0.04) (0.04) (0.04) (0.04) (0.03)
products 1 175 38 78 25 39 169 77 98
producers 1 54 2 5 7 12 52 33 36
households 1,113 5,325 4,354 4,984 1,105 2,351 2,974 3,372 3,740
transactions 15,080 69,648 48,146 58,955 10,173 33,857 35,791 39,179 30,469

Notes: Authors” own calculation with household panel data using population weights. An observation is a transaction, restricted to
those in July and August 2013. The first row denotes the price change from July to August 2013. The second row denotes the price
per liter (constant MXN) in July 2013. Close substitutes are products that share 3 or more (out of 4) product characteristics with the
government good. Far substitutes is the complement of those.
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Table OA-4: Average Household Composition in a Market

T low socio med socio high socio
ineligible
no kids kids nokids kids nokids kids
percentage of households 5 6 23 10 37 5 14

Notes: This table shows the proportion of households of each type in an average market. To construct the Table, we compute the average
(across markets) of each given type of households.

Table OA-5: Demand Estimation Results — Product Characteristics

No children With children
Ineligible Socioeconomic status
households Low Med High Low Med High
€] (2 3) 4) ®) (6) (7)
Excluded group: pasteurized X whole X lactose X plastic bag

pasteurized X whole X lactose X carton 2.52 3.06 2.68 2.31 2.57 2.19 1.82
(0.08) (0.05) (0.06) (0.08) (0.05) (0.03) (0.04)

pasteurized X whole X lactose X plastic bottle 1.57 1.93 1.77 1.60 1.27 1.10 0.94
(0.09) (0.05) (0.06) (0.08) (0.05) (0.03) (0.04)

pasteurized X semi-skimmed X lactose X carton -2.45 -0.65 -0.71 -0.77 -1.73 -1.79 -1.85
(0.17) (0.16) (0.15) (0.17) (0.11) (0.07)  (0.09)

pasteurized X semi-skimmed X lactose X plastic bottle 0.32 0.80 1.72 2.65 -0.72 0.20 1.13
(0.17) (0.09) (0.06) (0.09) (0.09) (0.04) (0.06)

pasteurized X semi-skimmed X lactose X plastic bag 1.31 0.19 0.17 0.15 0.20 0.19 0.17
(0.11) (0.07) (0.08) (0.10) (0.05) (0.02) (0.04)

pasteurized X semi-skimmed X lactose-free X plastic bottle 1.56 1.79 2.23 2.66 0.52 0.96 1.40
(0.52) (0.23) (0.19) (0.17) (0.11) (0.12) (0.17)

pasteurized X skim-free X lactose X carton 0.41 1.06 0.52 -0.03 0.84 0.30 -0.25
(0.10) (0.07) (0.06) (0.08) (0.05) (0.02) (0.06)

ultra pasteurized X whole X lactose X carton 1.57 1.42 1.36 1.29 1.23 1.16 1.10
(0.07) (0.05) (0.05) (0.07) (0.04) (0.03) (0.04)

ultra pasteurized X whole X lactose-free X carton 1.47 0.85 0.01 -0.84 0.92 0.08 -0.76
(0.11) (0.20) (0.13) (0.15) (0.12) (0.07) (0.16)

ultra pasteurized X semi-skimmed X lactose X carton 2.57 2.33 2.53 2.72 1.86 2.05 2.24
(0.09) (0.06) (0.06) (0.08) (0.06) (0.04) (0.06)

ultra pasteurized X semi-skimmed X lactose-free X carton 2.61 3.19 3.32 3.44 2.56 2.69 2.81
(0.10) (0.07) (0.07) (0.10) (0.08) (0.05) (0.06)

ultra pasteurized X skim-free X lactose X carton 2.23 222 2.08 1.93 2.04 1.89 1.74
(0.08) (0.05) (0.05) (0.07) (0.04) (0.02) (0.04)

ultra pasteurized X skim-free X lactose-free X carton 2.68 2.28 2.76 3.24 121 1.69 217

(0.13) 0.09) (0.08) (0.11) (0.09) (0.07) (0.10)

Notes: Robust standard errors clustered at the market level computed via bootstrap shown in parenthesis. The table shows the raw
coefficients from Equation 3 for the product characteristics parameters. Each row represents a different combination of product
characteristics. Combinations of product characteristics that are not shown are not observed in our data.
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Table OA-6: Demand Estimation Results — Private Market Quality Fixed Effects (15 Biggest Producers)

No children With children
Ineligible Socioeconomic status
households Low Med High Low  Med High
(1) (2) 3) 4) ®) (6) 7)
Excluded group: Private 1
Government - -1.82 -2.17 -2.52 -2.72 -3.07 -3.43
- (0.09) (0.08) (0.11) (0.08) (0.06) (0.09)
Producer 2 -0.09 -0.40 -0.20 0.01 -0.24 -0.03 0.17
(0.03) (0.03) (0.02) (0.04) (0.03) (0.01) (0.03)
Producer 3 -0.85 0.03 -0.30 -0.63 0.08 -0.25 -0.58
(0.04) (0.04) (0.03) (0.04) (0.03) (0.01) (0.03)
Producer 4 -0.43 0.20 0.32 0.44 -0.43 -0.31 -0.20
(0.07) (0.04) (0.04) (0.06) (0.04) (0.01) (0.03)
Producer 5 -2.53 -1.74 -1.86 -1.98 -1.72 -1.84 -1.96
(0.13) (0.06) (0.07) (0.10) (0.05) (0.02) (0.05)
Producer 6 -0.73 -0.43 -0.68 -0.92 -0.87 -1.11 -1.36
(0.08) (0.05) (0.07) (0.11) (0.06) (0.02) (0.04)
Producer 7 -1.16 -1.70 -1.60 -1.50 -0.89 -0.80 -0.70
(0.16) (0.11) (0.12) (0.15) (0.06) (0.03) (0.05)
Producer 8 -1.65 -1.86 -2.27 -2.68 -2.65 -3.06 -3.47
(0.07) (0.12) (0.07) (0.15) (0.07) (0.07) (0.18)
Producer 9 1.26 1.02 0.92 0.82 0.83 0.74 0.64
(0.08) (0.04) (0.05) (0.08) (0.05) (0.02) (0.04)
Producer 10 1.71 1.52 1.90 2.27 1.65 2.03 2.40
(0.06) (0.05) (0.04) (0.05) (0.04) (0.02) (0.03)
Producer 11 -0.68 1.44 0.58 -0.28 1.04 0.17 -0.69
(0.19) (0.10) (0.06) (0.13) (0.05) (0.07) (0.16)
Producer 12 -0.89 -0.62 -0.03 0.56 -1.16 -0.57 0.02
(0.09) (0.07) (0.05) (0.08) (0.06) (0.02) (0.05)
Producer 13 -2.38 -1.96 -1.96 -1.96 -1.99 -1.99 -1.98
(0.06) (0.03) (0.04) (0.05) (0.03) (0.03) (0.04)
Producer 14 0.07 0.19 0.59 0.99 -0.43 -0.03 0.37
(0.07) (0.07) (0.04) (0.11) (0.12) (0.04) (0.06)
Producer 15 -1.08 -0.59 -0.68 -0.76 -1.09 -1.18 -1.26

(0.09) 0.10) (0.10) (0.17) (0.10) (0.08) (0.14)

Notes: Robust standard errors clustered at the market level computed via bootstrap shown in parenthesis. The table shows the raw
coefficients from Equation 3 for the producer fixed effects. Each row represents a different producer. Private j is the j—th biggest firm
in terms of the national retail revenues.
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Table OA-7: Change in Producer Profits (Constant MXN) Under Counterfactual Arrangements

Relative Profits

Direct provision

Cash transfers

Vouchers

Vouchers for top 5 among the poor
Vouchers for poor households

(constant MXN)
0.00 (0.00)
0.12  (0.00)
0.24 (0.00)
0.32  (0.00)
0.25 (0.00)

Notes: This table shows results for selected counterfactuals. We report the simulation details in Appendix H. Producer profits are

computed as the total profits in all markets (prices minus costs) divided by the total number of households in all markets. Profits are

shown relative to the direct provision system.
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A.2 Additional Figures

Figure OA-1: Posted eligibility rules at government ration stores

(a) Original

(b) Translated

. WE INVITE YOU TO BE A RECIPIENT |

X (6 M )
IPREGNANT WOMEN (WITH MEDICAL CERTIFICATE)

=8 PEOPLE WITH CRONIC DISEASES AND DISABILITIES (SHO

MEDICAL CERTIFICATE WHERE DOCTOR RECOMMENDS
DRINKING MILK)

=) TEEN GIRLS (12 TO 15 YEARS OLD) ‘=

& LACTATING WOMEN (WITH BIRTH CERTIFICATE OF,
NEWBORN)

s] WOMEN 45 YEARS OR OLDER

& MEN 60 YEARS OLD OR OLDER

PAPERWORK NEEDED:

1D OF HOUSEHOLD MEMBER WHO WILL
PICK UP MILK

8 POPULATION ID CARD OF ALL FAMILY
PROOF OF ADDRESS

 LOCATION: [pay

STORE PROMOTER (STORE OPENING DAYS):T}

\

Notes: The panels in this figure show examples of the posters the govenrment sets up in all stores in the country. Panel (a) shows the
original, which we translate in Panel (b) for convenience.
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Figure OA-2: Share of total retail value by state in Mexico (2010-2014)

(a) Private 1 (b) Private 2 (c) Private 3

0.00 0.25 0.50 0.75 1.00

Notes:  Authors own calculation using household panel data. The total retail value for a given firm is sum (across products and all
months in the 2010-2014 period) of the price times the quantity sold by the given company. The revenue share is the proportion of the
total revenue that comes from the specific state selected.
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Figure OA-3: Concentration worldwide
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Notes: Authors own calculation with data from Euromonitor International. An observation is a country in 2018. The market retail
value is the sum of the retail value of all products sold in a country. The HHI is computed at the parent company per country level.

Figure OA-4: Household consumption of government good by socioeconomic status

(a) National Health Survey, 2012 (b) Household panel, restricted to 2012
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Notes: The data source for the figure on the left is the 2012 National Health and Nutrition Survey (ENSANUT). The data source for the
figure on the right is the consumer panel described in Section 3, restricted to 2012. An observation in each source is a household. Panel
(a) shows the proportion of households who answered yes to Is there currently at least one member of the household who receives
Liconsa milk?’. The x-axis is the socioeconomic status of the household. Panel (b) shows the proportion of households that consume
Liconsa milk at least twice in the year 2012 in this paper’s household panel. The x-axis is constructed using the average socioeconomic
index categorization of the municipality of residence of households.
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Figure OA-5: Event Studies with Ration Store Openings
(Additional Results by Socioeconomic Status)

(a) Purchase Probability of Government Good (b) Price per Liter in Private Market (constant MXN)
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Notes: These figures plot the estimates of §; in Equation 1 for different values of j in the x-axis. An observation in this graph is a
hexagon-month. Confidence intervals at the 90 percent statistical level are based on robust standard errors twoway clustered at the
hexagon and month levels. Each line is a different regression. All regressions include hexagon and month fixed effects.

Figure OA-6: Event Studies with Ration Store Openings
(Producer and Product Exit)
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Notes: These figures plot the estimates of §; in Equation 1 for different values of j in the x-axis. An observation in this graph is a
hexagon-month. Confidence intervals at the 90 percent statistical level are based on robust standard errors twoway clustered at the
hexagon and month levels. Each line is a different regression. All regressions include hexagon and month fixed effects. The dependent
variable is the count of unique products / producers in the given hexagon month.
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Figure OA-7: Variation in the Distance to the Closest Ration Store

(a) Cross-sectional variation (January 2010) (b) Variation Over Time (Avg. Distance)
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Notes: This figures plots the variation in the distance to the closest ration store in our data. Panel (a) shows the cross-sectional variation
in the distance to the closest ration store for the first month of our sample period. We top-code the distance to the ration store to 5
kilometers. Panel (b) shows the average distance to the closest ration store for households that get a change in the distance. We focus
on the all households in the rotating household panel, regardless on whether we observe them in all months. Before computing the
average distance, we top code the variable to the 95th percentile to avoid outliers to drive the changes in the distance. The panel
separates households by whether the distance in December 2014 is lower or higher than the distance in January 2010.

Figure OA-8: Price per liter (constant MXN) across consumer-months
(Jan 2012 - Dec 2014)
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Notes: Authors” own calculation with household panel data using population weights. An observation is a consumer-month. Each dot
represents the average price per liter for the selected firm. Error bars denote the standard error of the estimation.
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Figure OA-9: Price of Yogurt (constant MXN) Took 4 More Months To Increase
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Notes: Authors” own calculation with household panel data using population weights. An observation is a consumer-month. Each dot
represents the average price per kilogram of yogurt. Error bars denote the standard error of the estimation.

Appendix B Additional Information of the Government Intervention

Procurement of government milk The Mexican government milk supply comes from three sources: own
production, local purchases, and imports.# Figure OA-10 shows the collection centers at which the government
buys milk from local producers and the storage facilities at which they store both liquid and powder milk.
There are 43 collection centers each with a 988,000 liter per day capacity, and 10 storage facilities locations.
In 2014, the government imported 44 thousand tons of powder milk. In 2015, the government imported 35
thousand tons of milk. According to government officials, the the government is shifting its milk input sources

to be more local-oriented.

#®There is no official disaggregation of these three sources. At most, through LICONSA (2015) we know that 30% of the milk is imported.
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Figure OA-10: Collection, Storage, and Processing Locations in Mexico
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Notes: Source is LICONSA (2017). Panel (a) shows all of the storage and processing facilities used by the government, and the type of
milks processed in each of them. Note that they are concentrated in the center of the country. Panel (b) shows all locations were the
government buys milk from.
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Appendix C Pilot Study for the Government Good’s Quality

The survey’s main purpose was to elicit individuals” subjective perceptions concerning different milk brands
in the market. The sample consisted of 338 survey respondents (all of them students). The survey took place
out at ITAM, Mexico City, on five different days (15, 19, 20, 21, 22) of November 2019. It was carried out in

Spanish, took between 5 and 10 minutes to complete, and involved 22 survey collectors.

Alternatives Considered We considered three different milk brands: the government milk (leche Conasupo
entera), whole milk by Private 1 (LALA Entera), and whole milk by Private 2 (Alpura Clasica Entera). We
purchased 4 liters of government milk using one eligible individual. Each of these products is the flagship
product from the corresponding firm.

Survey Protocol We implemented the survey as a double-blind tasting study where neither the surveyors
nor the survey respondents knew the true identities of milk brands. We divided surveyors into pairs and
installed two separate stands at ITAM’s main quad, assigning one surveyor to each of the stands as shown in
Figure OA-11. In the first stand, the surveyor 1 was in charge of pouring milk into three glasses marked with
a letter A, B, or C. To avoid inertia, we randomized the milk that went to each glass at the survey level using a
pre-specified list of length 50. In the second stand, survey respondents tasted each of these glasses monitored
by surveyor 2. Surveyors were not allowed to mix between stands. Respondents who answered the survey
were allowed to choose between a chocolate and an apple as a participation token. To incentivize respondents
to pay attention, the final question involved labelling the brands. The three brands (Alpura, LALA, Liconsa)
were then disclosed to respondents. Respondents who labelled the 3 glass of milk - brand pairs correctly
entered a raffle to win $1,000 MXN (~$50 USD). Unfortunately, we could not incentivize willingness to pay.

Survey Questions The survey consisted of 8 questions. For the purpose of the survey, respondents and
surveyors referred to the different alternatives as A, B, and C. Questions always followed the same order.

1. In terms of taste, which milk did you like the most? (rank, 1 = most liked, 3 = least)

2. In terms of sweetness, which milk did you like the most? (rank, 1 to 3)

3. In terms of consistency and viscosity, which milk did you like the most? (rank, 1 to 3)

4. In terms of color, which milk did you like the most? (rank, 1 to 3)

5. In nutrition terms, which milk do you think is the most nutritious? (rank, 1 = most nutritious, 3 = least)
6. In terms of fat content, which milk do you think contains more fat? (rank, 1 = least fat, 3 = most)

7. A liter of milk in the supermarket costs areound $20, though there is variation across brands. What is the

maximum amount that you would be willing to pay for each of the products? (positive number)

8. The three brands you tasted are Alpura, LALA, and Liconsa. Which letter do you think is which brand?
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Survey Results Figure OA-12 shows under no uncertain terms that survey respondents rank the government
milk last against the other alternatives, even if they do not know their identity. In all of our panels, we can
reject the null hypothesis that respondents answered choosing one milk at random. In terms of subjective
perceptions about flavor, Panels (a) through (e) show that respondents consider government milk to be worse
in terms of taste, sweetness, consistency, color, perceived nutritional value, and fat content. The ordering
suggests that Private 2’s milk is slightly prefered to Private 1’s milk — which is consistent with our demand
estimates. In terms of prices, Panel (g) shows that respondents are willing to pay less for the government milk.
Interestingly, the ordering of prices (not the magnitudes) is consistent with the true ordering of prices in our
data. The large difference in magnitudes with respect to our sample prices is expected since we asked about
prices in 2019 pesos and all numbers in our data are in 2010 pesos. Finally, Panel (h) shows respondents are
more likely to identify the government milk. In fact, househols that (blindly) rank the government milk third
are more likely to identify it correctly.

Figure OA-11: Example Booths

(a) Serving Booth (b) Separator Between Booths (c) Tasting Booth

Notes: This figure shows the booths used for the blind tasting experiment. Panel (a) shows an example of the serving booth from
the point of view of the surveyor. Survey respondents received the questionnaire in the serving booth, and then went to the tasting
booth if they decided to participate. After receiving consent, the first surveyor poured milk in glasses marked A, B, and C using the
previously specified randomization. The box in Panel (a) and the wall in Panel (b) made it reasonably impossible for anyone to see
which glass contained which milk. Panel (c) shows an example of the tasting booth, with a survey respondent in the middle of sipping
one of their milks.
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Figure OA-12: Pilot Blind Tasting Results
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Notes: This figure shows the blind tasting experiment results. Panels (a) through (f) correspond to questions 1 through 6, where survey
respondents had to rank (without indiference) the milk in terms of taste. Panel (g) corresponds to question 7 where survey respondents
provided a numerical value corresponding to pesos. Panel (h) computes the proportion of survey respondents that identify correctly
each brand.
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Appendix D Dataset construction

This section provides a detailed explanation of the dataset construction.

D.1 Main Dataset Construction

Product-wise, we restrict our sample on three fronts. First, we restrict attention to one- and two-liter brands
of milk. These sizes account for 91% of all unit sales in the sample and 91% of the total liters in the dataset.
Second, we drop all transactions in our data where the product purchased had some type of promotion (such
as buy 1 get 2), including those where products had a price of zero. These instances represent a relatively small
fraction (0.03%) of our household-months. Third, we drop bulk-bought milk. Buying bulk-milk is a relatively
uncommon occurrence (4.6% of transactions), and we do not observe the full set of product characteristics for

them as we do with the other brands. Table OA-8 summarizes our sample restriction.

Table OA-8: Sample Restriction and Number of Dropped Observations

. Household Retail Volume
Transactions Households Months Products Value Value
1) V) 3) 4) ) (6)
Initial dataset (all observations) 4,089,176 15,652 405,590 670 100% 100%
Sample restrictions:
Dropping bulk purchases 187,303 2,718 21,769 1 2.3 3.0
Dropping price zero purchases 19,881 3,632 10,555 432 0.0 0.5
Dropping other milk sizes 336,958 9,123 82,108 232 9.2 9.2
Dropping glass containers 41 6 12 2 0.0 0.0
Intermediate dataset (all geographic areas) 3,652,986 15,552 390,065 559 90.0 89.4
Final dataset (only big metropolitan areas) 2,696,196 11,608 285,617 539 68.3 70.3

Notes:  This table shows the number of transactions / households / household-months dropped from the sample due to various
restrictions. The starting sample is all liquid milk transactions in our packaged food data. We define products as a combination of a
brand name, a pasteurization process, lactose content, package type, and cream content (regardless of size).

Geography-wise, we focus on 36 of the 45 metropolitan areas in our consumer panel sample, dropping the
smallest metropolitan areas to ensure we have at least 50 consumers per market. We also drop a few “urban”
municipalities that are not part of a specific metropolitan area. Such sample restrictions are useful to estimate
market shares for the model in Section 5, and we impose such restrictions in the descriptive evidence in Section
4 to keep the sample fixed, but all results in Section 4 hold without them. The metropolitan areas included
in our sample are shown in Table OA-9. These metropolitan areas account for 56 million individuals, or 51%
of the total population in Mexico. These regions also show a fair amount of cross-sectional variation in the

average price per liter for private brands and on the concentration in the market.
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Table OA-9: Metropolitan Areas in Sample

Population Avg. Price HHI Avg. Municipality
(millions) per Liter (0-10,000) Size (km?)

@ 2) 3) 4
Valle de México 20.117 11.59 3,959 103
Guadalajara 4.435 9.33 4,441 338
Monterrey 4.106 11.31 8,354 518
Puebla-Tlaxcala 2.729 10.7 3,656 61
Toluca 1.936 11.49 5,153 146
Tijuana 1.751 10.71 4,261 1,494
Ledn 1.61 8.83 2,386 872
Juérez 1.332 10.63 5,414 3,578
La Laguna 1.216 11.49 5,379 1,257
Querétaro 1.097 10.75 3,058 509
San Luis Potosi 1.04 10.06 4,109 885
Meérida 0.973 11.64 3,164 303
Mexicali 0.937 10.7 3,434 15,813
Aguascalientes 0.932 8.95 2,653 601
Cuernavaca 0.925 11.98 5,794 148
Acapulco 0.863 11.63 8,979 1,772
Tampico 0.859 9.94 2,884 1,045
Chihuahua 0.853 11.48 6,281 6,021
Morelia 0.83 10.13 3,568 587
Saltillo 0.823 10.51 6,025 4,625
Villahermosa 0.755 109 4,291 1,124
Tuxtla Gutierrez 0.684 11.56 6,574 507
Cancun 0.677 10.87 5,644 1,513
Celaya 0.602 9.36 2,581 387
Pachuca 0.512 11.13 4,266 170
Tlaxcala-Apizaco 0.5 11.15 5,736 37
Cuautla 0.434 12.61 7,982 163
Orizaba 0.427 10.62 6,191 51
Nuevo Laredo 0.384 11.2 8,383 1,216
Minatitldn 0.356 11.73 6,868 488
Coatzacoalcos 0.347 11.13 7,258 165
Colima-Villa de Alvarez 0.334 9.88 2,440 455
La Piedad - Pénjamo 0.25 9.87 1,737 916
Tula 0.206 11.18 4,040 117
Guaymas 0.203 11.34 2,291 4,253
Piedras Negras 0.181 10.67 6,860 689
All sample 56.218 10.89 — 478

Notes: This table shows additional information on the metropolitan areas in our final data. Population (Column 1) is the sum of all
municipalities within the metropolitan area, based on the 2010 census. The average price per liter (Column 2) is the total expenditures
in milk (across all selected transactions) divided by the total liters of milk. The HHI (Column 3) uses, as market shares, the proportion
of expenditures that go to a given firm. The average municipality size (Column 4) is the metropolitan area’s total area divided by the
number of municipalities.
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D.2 Hexagon Dataset Construction

We use Uber’s Hexagonal Hierarchical Spatial Index (also known as h3) to aggregate our household-level data
onto hexagons. As we mention in the paper’s main body, the rotating panel nature of the household data
requires us to aggregate our information at a coarser level and consider multiple households in a hexagon to
capture within location fixed effects. Constrained by Uber’s resolution levels, we use the resolution level 5 (5.31
miles of edge length). It is the smallest resolution level for which we consistently observe multiple households
per hexagon. Hexagons of this resolution level have an average hexagon area of 253 squared kilometers — 53%
of the size of the average municipality in our data, as shown in Table OA-9. Figure OA-14 shows a comparison

between municipalities and hexagons for the eight most populated metropolitan areas.

We observe 289 unique hexagons and 17,340 hexagon-months in our consumer panel data. We focus on
the 230 (80%) hexagons and 13,920 (80%) hexagon-months that receive at least one store opening. The average
hexagon-month contains 32 households (Figure OA-13(a)), and 19 stores (Figure OA-13(b)). The main advantage
is that 68% (56%) of the hexagons appear in 50+ (all 60) months, allowing us to forget about household churn
within the data and focus on hexagons as the unit of analysis. To generate event studies relative to a reference
month within hexagon /1, we define 7(h) as the date with the largest month-to-month change in the number of
stores within the hexagon:

t(h) = arg mtax{#storesh,t — #storesy, 11} (20)

and if more than two months satisfy this criterion, we define 7(/) by selecting one at random. The average
increase in month 7(h) is 3.7 stores. Finally, to compute outcomes at the hexagon-month level, we compute
outcomes at the household-month level and then average across households within the hexagon-month.

Figure OA-13: Counts of Observations per Hexagon-Month

(a) Household-Months (b) Government Store-Months

0.50

fraction of hexagon-months
fraction of hexagon-months

40 60 80 100+ 10 20 30 40 50+
number of households number of government stores

Notes: These figures plot histograms of the count of households (Panel a) and government stores (Panel b) within a hexagon-month.
For visibility purposes, we restrict histograms at 100 households and 50 government stores, respectively.
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Figure OA-14: Hexagon Examples, Households and Ration Store Location
(Top 8 Most Populated Metropolitan Areas)

(a) Valle de México (b) Valle de México (c) Monterrey (d) Monterrey
Municipalities Hexagons Municipalities Hexagons

(e) Guadalajara (f) Guadalajara (g) Puebla-Tlaxcala (h) Puebla-Tlaxcala
Municipalities Hexagons Municipalities Hexagons

(i) Tijuana (j) Tijuana (k) Mérida (1) Mérida
Municipalities Hexagons Municipalities Hexagons

(m) Ledén (n) Ledén (0) Juérez (p) Juarez
Municipalities Hexagons Municipalities Hexagons

‘ O Households in consumer panel ~ ® Government stores available in Jan/10 ‘

Notes: This figure exemplifies how we divided metropolitan areas into hexagons. Figures (a), (c), (e), (g), (i), (k), (m), and (o) show
the standard division of the metropolitan areas onto municipalities. Figures (b), (d), (f), (h), (j), (), (n), and (p) show the division of
metropolitan areas based on Uber’s h3 with a resolution level of 5. Turquoise squares denote the location of households within the
metro area. Red dots show the location of ration stores that were open by January 2010.
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Appendix E The Crusade Against Hunger and Distance to Ration Stores

E.1 Municipality selection criteria

This subsection explains the selection criteria through which the government chose municipalities to open
ration stores. We first explain the criteria for the first 400 municipalities selected to participate in the Crusade
in 2013. We then introduce the criteria used for the remaining 612 municipalities selected to participate in 2014.
After describing the selection process in detail, we discuss some summary statistics at the municipal level that

shed light on the differences between the Crusade municipalities and those that did not participate.

E.1.1 2013 Municipality Selection

To select the first 400 municipalities, the federal government used information on (i) the number of individuals
that suffered from extreme poverty and (ii) that lacked access to sufficient food for a nutritious diet. The
government classified households using the 2010 census as in extreme poverty (or not), and with lack of proper

access to food (or not).>® The government then used a two-step process to select the 400 municipalities.

For the first step, Table OA-10 shows the criteria used for the first 381 municipalities. Note that the criteria
1 and 2, by construction, focus on the biggest municipalities as these ones tend to have the highest count of
individuals who live in extreme poverty or without access to food. Similarly, criteria 2 and 4 focus on the
poorest municipalities. Figure OA-15 paints a similar picture to the one described above, where the government
selected the north-most municipalities in the scatter plot (representing the poorest municipalities and those
without access to food) both in terms of population count in Panel (a) and as a percent of the total population
in Panel (b) for the first round of the Crusade.

For the second step, the remaining 19 (out of the 400) municipalities were selected arbitrarily, with the
understanding that small municipalities (with a high share of poor, but not among the poorest) had a lower
chance to be selected based on the above-defined criteria. For example, the government selected 1 municipality
per state (4 in total) to make sure that all states were represented in the final sample. Then the government
selected 9 additional municipalities to ensure that at least 50 percent of the eligible population (i.e., those in
extreme poverty) were covered in these first round of the program. The additional 6 municipalities were chosen
to participate based on the 6 “worst” municipalities that were not selected before — a completely arbitrary

measure with no precise definition of “worst”. For more details, see SEDESOL (2013).

% The first variable is computed as the proportion of households whose income is below a certain threshold. The second variable is
computed using a questionnaire similar to the one used by FAO (2019) to measure food insecurity. For more information see the
Coneval website (in Spanish) [1ink].
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Table OA-10: Selection criteria, Crusade Against Hunger (2013 municipalities)

Selection criteria Municipalities
(sorting method, from highest to lowest) selected

1 Population (count of individuals) living in extreme poverty 167

2 Population (as percent of total) living in extreme poverty 184

3  Population (count of individuals) living in extreme poverty and without access to food 140

4  Population (as percent of total) living in extreme poverty and without access to food 150
Total municipalities (eliminating duplicates) 381
Municipalities in metropolitan areas 69

Notes: An observation is a municipality. This table shows the selection criteria for the first 381 municipalities selected by the
government to participate in the Crusade in 2013. For each criteria, the federal government sorted municipalities from worst (e.g.,
those municipalities where the count of poor individual was the highest) to best (e.g., those with the lowest count). Then, the
government chose an arbitrary threshold to select the worst X municipalities given this selection criteria.

E.1.2 2014 Municipality Selection

In March 2014, the government selected 612 additional municipalities. They selected these additional munic-
ipalities with the main goal of reaching at least 75 percent of the total population living in extreme poverty.
Similar to the 2013 municipalities, the government implemented a two step process to select these additional
municipalities. Table OA-11 shows the criteria used for the first 503 municipalities. Note that the selection
criteria is similar to the one shown on Table OA-10, but with more municipalities. To this end, one additional
criteria to be selected in 2014 was that the municipality was not part of the first selection round.

Table OA-11: Selection criteria, Crusade Against Hunger (2014 municipalities)

Selection criteria Municipalities
(sorting method, from highest to lowest) selected

1 Population (count of individuals) living in extreme poverty 455

2 Population (as percent of total) living in extreme poverty 455

3 Population (count of individuals) living in extreme poverty and without access to food 455

4 Population (as percent of total) living in extreme poverty and without access to food 455
Total additional municipalities (eliminating duplicates and eliminating those selected in 2013) 503
Municipalities in metropolitan areas 82

Notes:  An observation is a municipality. This table shows the selection criteria for the first 503 municipalities selected by the
government to participate in the Crusade in 2014. For each criteria, the federal government sorted municipalities from worst (i.e., those
municipalities where the count of poor individual was the highest) to best (e.g., those with the lowest count). Then, the government
chose an arbitrary threshold to select the worst X municipalities given this selection criteria.

Similar to 2013, the remaining 109 municipalities were selected arbitrarily. The government selected 1
municipality per state (2 in total) to make sure that all states were in the final sample. Additionally, the
government selected 45 municipalities in the Northern and Southern border (34 in the Northern border and
11 in the Southern border). The remaining municipalities were selected from the poorest states (Guerrero and

Oaxaca), and states heavily affected by the drug-related violence (Michoacan, Sinaloa and Coahuila).
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Figure OA-15: Municipality Selection Criteria (2013 and 2014)

(a) Selection criteria based on count of individuals (b) Selection criteria based on percent of total
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Notes: An observation is a municipality. This figure plots the four variables that the federal government used to select municipalities
for the Crusade. Panel (a) shows the count of individuals within a municipality living in extreme poverty (y-axis) and with lack of
access to food (x-axis). Panel (b) shows the analogous numbers when divided by the total population within a municipality. Selected
municipalities in the first and second rounds are shown in yellow triangles and blue squares, respectively.

E.1.3 Comparison of Crusade and non-Crusade Metropolitan Area Municipalities

For this subsection, we focus on municipalities within our metropolitan area sample. We compare the 151
selected municipalities to the remaining metro-area municipalities that did not participate in the Crusade.
One key concern for our results” external validity is that Crusade municipalities may differ substantially from
non-crusade ones. If that is the case, our estimated “treatment effects” would be local and the potential
“treatment effects” would be different elsewhere. In Table OA-12, we show that it is not necessarily the case in
our metropolitan area sample. This table shows that Crusade municipalities are similar to non-crusade ones
(before the program was implemented) in terms of different milk market variables. The only variable that is
somewhat different is the number of ration stores per 10,000 households, where non-selected municipalities

had more stores.

E.2 Within-municipality selection of ration stores location

In this section, we show that the exact location where ration stores opened depended on the proportion of
eligible households within the census tract. In conversation with government officials, we were told that one
often used way to decide where to open ration stores is by using the 2010 Mexican census data and selecting
locations based on the share of the population that would be eligible to purchase from the government within
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Table OA-12: Crusade municipalities comparison in January 2013 (mean and standard errors)

Non Selected Round1 Round2 p-value
1) ) (3) (4)

Weighted avg. price per liter (private brands) 12.06 12.12 12.17 0.97
(0.14) (0.10) (0.12)

Total liters purchased by month 9.76 10.37 9.63 0.94
(0.81) (0.71) (0.80)

Households that purchase from government 0.14 0.19 0.17 0.72
(0.03) (0.03) (0.03)

Government stores per 10,000 eligible households 3.90 2.59 2.83 0.01
(0.36) (0.16) (0.26)

Average distance to closest ration store (kms) 2354.96 737.97 1511.98 0.10

(519.31) (51.18)  (274.61)

Notes: An observation is a municipality. Column (1) shows selected means for municipalities not selected for the government program.
Columns (2) and (3) show the corresponding means for municipalities selected in the first and second rounds, respectively. Column
(4) shows the p-value of the joint null hypothesis that all means (Columns 1 through 3) are the same.

a given location. With this spirit, we try to replicate such strategy using census tracts — the finest-level of
disaggregation available. We focus on the within-municipality choice of where to open ration stores.

We first construct our measures of the eligible population and the change in the number of stores at the
census tract level. We measure the change in the number of ration stores as the number of stores by December
2014 minus the stock of stores by January 2013. To count the share of eligible individuals within the census
track, we use publicly-available data files and sum the counts of (i) girls between 0 and 14 years old, (ii) women
above 50 years old, (iii) boys between 0 and 14 years old, and (iv) men above 65 years old. Next, we divide this
sum by the total population within the census tract. This measure is the closest approximation to that of the

government using the non-restricted use access data.>!

Our data show a significant correlation between the change in the number of stores and the share of eligible
individuals within the census tract. In Figure OA-16(a), we show there is a positive correlation between these
two variables. Next, we ordered all census tracts with respect to the share of households that are eligible
(among all census tracts in the municipality). In Figure OA-16(b) we regress the change in the number of
ration stores against census tract rank dummies and plot the coefficients of these dummies. The census tract
with the highest share of eligible households has an average change of 0.11 ration stores. For comparison,
the unconditional store change across census tracts is 0.016 — one order of magnitude smaller. Note that this
store change probability rapidly decays, with the second-ranked (and third) census tracts having half (and
one-tenth) of a change in the number of stores, relative to the change in the first ranked tract. Figure OA-16(c)
repeats the analysis among those municipalities in which a ration store opened, and shows that the probability
that the ration store opens in the census tract with the highest number of eligible individuals is twice that of

the second census tract.

In Table OA-13, we show that the above correlation persists even after multiple fixed effects and a host of

51 We were supposed to get access to the restricted use files of the data in the Summer of 2020. Unfortunately, COVID-19 happened.
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Figure OA-16: Change in the number of ration stores versus share of eligible population

(a) Share of eligible population (b) Change in the number of ration stores vs.
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Notes: An observation in each panel is a census tract in Crusade municipalities. Panel (a) plots a binned scatterplot of the change in
the number of ration stores (measured as the change in the stock of stores between Dec/14 and Jan/13) against the share of eligible
households within the tract. Panel (b) ranks all census tracts by their share of eligible individuals within the census tract, and predicts
the change in the number of stores using rank dummies. Each dot represents a regression coefficient and confidence intervals are
shown using error bars. The right-most dot contains all census tracts ranked 20 or above.

alternative explanatory variables. Column (1) shows the correlation without any additional controls. Column
(2) adds municipality fixed effects and shows there is still a persistent correlation between the change in the
number of stores and the share of eligible individuals. In Column (3), we add several potential explanatory

variables and show the relationship of the share of eligible population and the change is the number of ration
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stores does not change. These variables include the share of the population who cannot read or write, the share
of population without middle school or above, the share of households with no access to laundry machines,

the share of households without access to running water, and the share of households without a refrigerator.

Table OA-13: Change in the number of ration stores at the census tract level versus census tract demographics

dependent variable

change in number of stores
1) 2) (3)

share of eligible population ~ 0.067 0.033 0.036
(0.008)  (0.009)  (0.016)

EXEE) e *%
municipality FE v v
census tract controls v
observations 53,538 53,154 49,610
r-squared 0.00 0.07 0.08

Notes: An observation is a census tract. Each column is a separate regression. The dependent variable in each of these regressions is
the change in the number of ration stores, measured as the number of stores in December 2014 minus the number of ration stores by
January 2013. The second equation (Column 2) controls for fixed effects. The third equation (Column 3) controls for the share of the
population who cannot read or write, the share of population without middle school or above, the share of households with no access
to laundry machines, the share of households without access to running water, and the share of households without a refrigerator.

Appendix F Stylized Model Description and Intuition

This section introduces a simplified version of the model in Section 5 with the main objective of providing
intutition of the main channels through which direct provision can be beneficial. The model is extremely
styilized, and reduces the set of parameters to the minimum. In the first section of this appendix, we restate
supply and demand in this oversimplified market and show that for a given set of parameters, direct provision
can be more beneficial than equivalent cash transfers. We then tweak parameters one by one to show how
changes in each of the parameters may flip the result. In summary, whether direct provision or cash transfers
generate larger consumer surplus gains, depends on the relative efficiency (i.e., costs) of the government and

private producers, the quality of the private and public goods, and the price elasticity of consumers.

F.1 Model Set-Up

Market Primitives Consider a market with two firms (government and private) and two household types.
Households are indexed by i and have heterogeneous preferences over the two goods in the market. Household
types are indexed by (i) € {1,2} (e.g., rich and poor) and a proportion w; are of type f. On the supply side, the
private (profit-maximizing) firm sells a single representative product, henceforth called the “private good”.
The public (not-profit maximizing) firm sells a government brand of milk, which we will call the “government
good”. We index firms by j € {f, g}, respectively.
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Household Demand Utility of household i from choosing good j is given by u;j = yy;),; — () - pj + €ij where
¢jj is an iid EV1 unobservable component of utility. We normalize the utility of not consuming anything to

zero. With this structure, demand for good j at prices p is given by

exp (ytj — ar - pj)
oilp)= ) w (21)
7 Zt: N1+ Zeexp (= ar - pi)

with weights that sum up to one.

Private Supply The private firm chooses the price for the private good (py), taking the government price as
given (p}), to maximize profits (e.g., ps(py) = argmax(ps — c) X o¢(py, py) where cy is the marginal cost per
unit sold). The first order condition gives the price best response of the private firm with respect to the the

price of the government (conditional on the model parameters). The first order condition is

dof(pr,py)

0 (22)
Ips

of(pr pe)+(pr—cy)-

Government Supply The government has a fixed budget B that they can use to expend on households,
either via cash transfers or by selling a government good for which they can choose the quality (1, and )2,
in Equation 21) and the price (pg). For simplicity, we assume that the government is forced to sell to all
households, and, if they decide to use cash transfers, to transfer the same amount of money to everyone. The

budget constraint in this case for the government is

(cg —pg) - og(p)+T =8B (23)

where ¢, is the government good unit cost (cq — p, is the per unit subsidy) and 7 is the per household transfer.
Equilibrium An equilibrium is a tuple (p, ¢, T) such that Equations 21, 22 and 23 hold.

Consumer surplus Based on the model described above, we follow the literature and define the consumer

surplus in the market as the expected utility divided by the marginal utility of income. Such formula is

1+ Z exp (v —ar - pi) | + ’l’} (24)

k

1
CS(p, ) = Z wi - CSe(p, 1) = Z Wy - {a—tlog
t t

F.2 Parametrization and Initial Results

To show comparative statistics by moving a single parameter, we first fix all parameters at specific values given

by Table OA-14. The parameters are chosen to mimic specific features of our market. First, poorer households
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are more reactive to prices than richer ones (). Second, conditional on type, the government good is always

seen as inferior than the private good () s compared to y¢). Poorer households find the government good to be

better targeted at them ()¢ across types). Third, the government good — even with its lower utility — is more

expensive to produce than the private good (cy and cy).

Table OA-14: Parameter Values for Toy Model

products o .
disutility on  proportion of
private public price households
(a) — Demand side parameters Vi Ve a w
low socioeconomic status households 1 0.5 2.5 0.5
high socioeconomic status households 1 0.25 1.75 0.5
(b) — Supply side parameters cy Cq
cost per liter 0.5 0.6

Comparison of government selling at p; = 0 and no government + cash transfers The following table

summarizes outcomes for two budget neutral scenarios detailed above. The amount of cash to transfer was

selected so that it is the same as the deficit of the government firm.

Table OA-15: Comparison of counterfactuals

Scenario 1 Scenario 2
Government  Equivalent

provision cash transfers
Price of private product 1.08 1.14
Price of government product 0 00
Market share of private product 0.11 0.20
Market share of government good 0.53 0
Consumer surplus 0.49 0.44
Consumer surplus rich 0.57 0.50
Consumer surplus poor 0.42 0.38

F.3 Comparative Statics

In all the subsequent figures we plot in the left panel the consumer surplus under both scenarios from Table

OA-15, and in the right panel the price of the private firm under the Scenario 1 (government sells goods) and

Scenario 2 (monopoly with cash transfers).

OA -28



Changes in cost of government good If the cost of the government good is higher, then the government needs

more money to fund the government provision. Because we chose to keep the price of the government good

fixed at 0, then changing the value of A implicitly changes the amount of money households would receive in

the absence of the government good, which scales consumer surplus linearly. When the government is more

inefficient than before to produce the good (e.g., twice the cost of the original parameters), direct provision is

dominated by getting the same amount of money in cash.
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Figure OA-17: Changes in the cost of government good (¢ = A - ;)
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Changing quality of government good We first consider changes in the quality of the government good that

apply to all households (rich and poor) in our data. We even consider negative values for the quality, as it is

allowed by the model. Note that when the quality of the government good goes to minus infinity, then it is as if

you introduce a good no one would buy, and prices would tend to the monopolist prices. In this extreme world

of a very crappy government product, the equivalent cash amount you could transfer to households would be

zero dollars. Therefore, we would not have any surplus gains from direct provision.
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Figure OA-18: Changes in overall quality of government good (ylfg = A-vyigforbothi ={H,L})
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One often considered policy is to better target goods to poor households. We operationalize such policy
by decreasing the perceived quality by high socioeconomic status households while keeping constant the
quality perceived by the low socioeconomic status households. Note that decreasing the perceived quality may
actually induce higher prices for the private goods (as can be seen in the leftmost values of the right panel).
The intuition is straightforward: poorer households would purchase the government good, while the richer
ones are constrained to the private market (as the government good is too crappy for them). However, by
removing the poor households from the private market you remove the most price elastic consumers, decrease
the slope of demand, and therefore firms may increase their price to extract more rents from rich households.
In turn, there would be no surplus gains as some households (the rich) may be hurt by these higher prices in
the private market.

Figure OA-19: Changes in perceived quality by rich households (y}{g =A-yHg)
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Changes in the price elasticity of households We consider changes to the price sensitivity of households
(a;) that apply both to low and high socioeconomic status households. The takeaway from both graphs is that
the more price sensitive the households are (higher price sensitivities are to the right of the graph), the smaller
the markups in the monopoly case, and therefore, you get smaller price decreases from the government extra
competitor. Therefore, the consumer surplus gain from the added competitor decreasing prices is null — and

thus the surplus is smaller than just getting the cash.

Figure OA-20: Changes in price elasticity of all households (a = A - a; for both i = {H, L})
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Appendix G Model Estimation Details

In this Appendix we lay out our estimation procedure of the supply and demand model. We discuss each stage
in turn and describe the variation in the data that allows us to identify the relevant parameters. We proceed in
two steps, first describing demand, and later supply. Unless otherwise specified, we keep the same notation as

in Section 5.

G.1 Implementation details

We defined markets as a combination of metropolitan area and a month.

Model in per Liter Terms To focus on the choice among the available alternatives, in the simplest version of
our model we collapse all package sizes onto one and denominate products without taking into consideration
its size (of either 1 or 2 liters). This assumption helps us with parsimony on two fronts. First, it allows us to
reduce the product space considerably. Second, it also helps us to interpret all magnitudes in our model in
per liter terms. In previous versions of the paper, we used package size as one of our product characteristics
(with the caveat that the instrument is harder to interpret if not in per liter terms) and obtained qualitatively
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the same results. For this reason, we consider removing product sizes as a very useful simplifying assumption.

Proxying Eligibility Unfortunately, we do not directly observe whether a household is eligible or not to
buy milk from the government. Nonetheless, we use the observed demographics in our household panel to
proxy for eligibility. In particular, we observe the age and gender of the head of household and their partner,
and the age of the youngest household member. We use these demographics from our household panel to
proxy for eligibility, while acknowledging that we may induce small inclusion and exclusion errors.”> We
define a household as eligible if there is a women above 45 years old; or a man above 60; or the youngest
household member is below 15 years old. We also define as eligible those households that we observe purchase
government milk in the data, whose are not considered eligible through our initial definition. These households

represent one percent of the total households in our data.

Household Types Table OA-4 shows the average household composition in a market. Only 5 percent of
households are ineligible to purchase the government milk. Among the eligible, on average, 29, 47, and 19
percent of households fall in the low, medium and high socio economic status, respectively. In terms of number
of children in the household, 74 percent of households have at least one child, with poorer households being

more likely to have at least one.

G.2 Algorithm Description

We follow the literature (Berry, 1994; Berry, Levinsohn, and Pakes, 1995) and break down consumer utility into
two separate arguments. The decomposition is useful to explain —loosely speaking— which moments in the
data are the most informative about which model parameters. Formally, for consumer i, product j, in market
m, the arguments are defined as

Ojm = xj - B = Pjm+ &jm (25)
ijm = % By = @iy Pjm = Trtiy* dim + Lj=g) (26)

where tilded parameters make it easier to point out idiosyncratic-type taste shifters.>® The first argument
(Equation 25) governs the mean valuations common to all consumers in a market and includes the unobserv-
ables at the product-market level. The second argument (Equation 26) includes household-specific deviations
from the mean valuations. To ease notation, we denote by 6 the set of tilded parameters across all household
types.> With the help of these two arguments, we can write the probability that household i purchases product

%20n exclusion, we miss households whose eligibility arises from pregnancy, disability, or chronic illnesses (they purchase less than 4
percent of the total milk). On inclusion, we incorrectly mark as eligible a small number of households that are in reality ineligible to
purchase, but the disaggregation in our data is not sufficient to identify them (e.g., those with boys between 14 and 15 years old).

% With these parameters, we can restate utility as uj, = x; - (ﬁ + Et(i) —\a+awiy) pim = Vi) dim - Lij=g) + Ejm + €ijm-

%t These parameters are often known as the non linear parameters in the discrete choice literature.
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j in market m

exp (6jm + yijm(g))

ijm(Om, 0) = (27)

1+ Xkegie(iy,m) eXp ((5km + #ikm(é))

which is a function of §,, and 0.

Note that if we were to observe values for the vector 0,,, then it would be feasible to estimate @ and f using
Equation 25 and an instrument for prices. With this intuition, we devise a two-step estimation approach. In
the “inner-step”, we approximate the values for 6,, as a function of a specific value for the type taste shifters
and the observed aggregate market shares (6m(5, Sm)), and recover the values of a(é, Sm) and 5(5, Sm) using
an excluded instrument. In the “outer-step”, we iterate over 6 until we minimize a GMM objective function
based on additional moment conditions for the tilded parameters. In Section G.2.1, we focus in the inner step
moments. We describe the additional outer-step moments in Section G.2.2. In Section G.2.3, we introduce the
full GMM estimation procedure.

G.2.1 Inner step: Estimation of market mean valuations using excluded supply cost shifters

We first focus on estimating the mean valuation parameters (@ and g in Equation 25). Conditional on a given
value of 5, we define 6m(§, Sm) = (61m, .o, 0 ]m) as the vector of mean valuations that equate the implied
model aggregate shares with the observed shares (s;,) in the data.

Sm =00, 0) = 6,(0,5,)=0,(0,sn)

Berry (1994) and Berry et al. (1995) show that, conditional on the value of the tilded parameters and the observed
market shares, there is a unique value for such vector, 8,,( 5, sm).% Recovering the vector of 6m(§, Sm), often
known as “demand inversion”, allows us to estimate the implied value of a(a, Sm) and 5(5, Sm) using an

instrumental variables approach
Ojm(8, ) =% B = pjm + Ejm (28)
Pim =Xj M=K Zjm + Njm (29)

with an appropriate instrument, z;,, that satisfies the standard IV assumptions of exclusion and relevance.5

We introduce our proposed instrument below.

% Formally, define the value of 6m(5, Sm) as the value that satisfies: s;; = 04, (0, 5) — 6m(§, Sm) = 0,7,1(5, Sm)-
% At the true value of the tilded parameters, the IV approach yields consistent estimates when both the number of households within a
market and the number of markets grows. We incorporate a set of additional moment restrictions for 8 in the next subsection.
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Moment definition for mean market valuations As mentioned above, Equations 28 and 12 jointly determine
a set of moment conditions that estimate o and f for a given value of the tilded parameters, 6. To recapitulate,
we first fix the type-taste shifters (Equation 26) at a specific value using 6. Then, we recover the vector of mean
market valuations 6m(5, sm) as the unique values that match the model market shares to the observed ones

using the demand inversion procedure. Next, we define the first set of moment conditions as

x' —
gl,jm(®) =1 | (5jm(6/ Sm) — Xjm pta- p]m) (30)
ij

which, when its sample expectation equals to zero, returns a unique vector (a, ), conditional on the non-linear
parameters, 6. In this equation, we denote by © the set of all parameters in our model. Also, we write Xjm
to emphasize that, in addition to the product characteristics (x ]-), we control for metropolitan area, producer,
calendar month, and calendar year fixed effects. Note that our estimation procedure requires additional

moment conditions to identify 6. We detail such moments below.

G.2.2 Outer step: Household-specific type deviations using micro moments

We augment our estimation procedure using additional micro moments (Berry et al., 2004; Petrin, 2002) derived
from the data. Loosely speaking, the main role of these moments allow is to capture the heterogeneity in choices
across households, and especially across household-observable types. Such data is of particular importance,
as it provides within-market variation of choices across consumers holding fixed the product-market-specific
unobservables (Berry and Haile, 2020). We introduce these moments below.

Moment definition for type-level market shares We include the market shares at the type-level as moments
that we want our model to match. Adding these moments implies that the model fit implicitly chooses the value
of 6 that best-matches the heterogeneity in choices across household types within a market. For households
of type t, we define the moment condition as

aa(t)
;m( ) = FYd ( % (6jm(§, Sm), y]m(é)) - 552) (31)

(*)

where s im

and aj(t) are the data and model market shares of product j in market m among households of type ¢,

respectively. Similarly, 80( ) ol 90 is the vector of derivatives of o( )

with respect to the tilded parameters. These
moments are the equlvalent GMM moment conditions to usmg non—linear least squares over the type market
shares. Implicitly, the parameters @ and B enter this moment condition through 6,,. Note that we have one

moment per product-market-type, and thus, useful variation to identify the type coefficients, 0.
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Moment definition for distance-to-government store regressions We complement the moments defined
above with a set of moments whose main goal —loosely speaking— is to identify the distance coefficients, y;.
Through our distance regressions (Equation 2), we showed that, in the data, households that are closer to ration
stores are more likely to purchase from the government. In the model, households (of the same type) that are
closer to ration stores can have a higher purchase probability, relative to households in the same market that
live farther away, through the distance parameter y;. Since the distance to the closest ration store varies across
consumers within a market, and within consumers across time, these individual choice probabilities provide

useful variation to identify these y; coefficients.

We implement the analogous regressions to Equation 2 and the corresponding Table 3. Instead of using the
data as the dependent variable, we replace the dependent variables with the simulated choice probabilities.

We define the additional moment conditions as

a@gov(a) ( 0
N — ngv(e) - (_0014))
_| o0
g3(0]s,x,p,d,z) = a@any@)( 0 0.000 ”
25 | Qany(6) = (=0.000)

where we match our model distance coefficients to the ones from the regressions using the data. Specifically, ogov
represents the OLS distance regression coefficient when using, as dependent variable, the share of households
that purchase from the government in the model. We match the regression to the point estimate from Column
(1) of Table 3. In a similar fashion, gany uses as dependent variable the share of households that purchase any
milk — easily recoverable from the model using the outside good share. We match that regression’s coefficient
estimate to Column (3).

G.2.3 Generalized method of moments (GMM) estimation procedure

The estimation of (, 8, 8) is done through two-step GMM following Berry, Levinsohn, and Pakes (2004) and
the subsequent literature using a nested fixed point algorithm (BLP with micro moments). Note that g, and
g3 provide a set of overidentifying restrictions and thus require us to find the optimal weights for our moment
conditions. We weight all moments equally in the first step, and compute the optimal weighting matrix in
the second step. In the outer-loop, we minimize the GMM objective function based off on the micro-moments
(Equations 31 and 32) choosing over the non-linear parameters, 6. In the inner-loop, we invert the market share
equations to find the implied linear parameters, a and g, through the mean-market moments (Equation 30).
After the demand estimation, we recover costs using our demand estimates, observed market shares, and data
on retail prices by inverting the private firms’ first order conditions. We provide additional details in Appendix
G and show, through simulations, that the estimation algorithm recovers the true parameters consistently as

the number of markets grows.
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G.3 Demand Estimation

We estimate demand using GMM searching over the linear parameters 6. The identification assumption is
given by E [G]'m(G)] = 0, with G;,(®) = (glljm(@),gzljm(G))T,g3(®))T and g, is a T x 1 vector, with every
type as an element. Given our observed data on choices, prices, product characteristics, and our distance to

metropolitan area instrument (s, p, x, z), the corresponding objective function and estimand is given by

0(Q) = arg min Z Gjm(©®)T QGjn(®) (33)

jm

for a given weighting matrix Q. We follow Hansen (1982) to estimate our parameters through two-step feasible
GMM. In the first step, we estimate parameters using the identity matrix as ). In the second step, using the
optimal weighting matrix based off on the first step. To solve our model, we employ a quasi-Newton algorithm
with a tolerance level of 10™7. We supply the gradient to the problem and explain our analytic derivatives

below.

We follow the standard inner-outer loop using the nested fixed point algorithm similar to Berry et al. (2004).
Note that, because we have as many linear parameters as restrictions in g1, we are “just-identified” for the
linear parameters. Thus, we can eliminate g1 from the objective function as the sample mean of those moments
is numerically equal to zero. In consequence, we can simplify the problem to the standard inner-outer loop
algorithm. In the outer loop we search over the non-linear parameters, 6. In the inner loop we “invert” demand

to recover the linear parameters, 0. Without loss of generality, the problem can then be simplified to:

OnL(Q) =argmin )" 22(0)7 02 £2(0)] + g2(0) s £3(0) (34
ONL i
such that 6 = 6(0)

for the appropriate weighting matrices (J; and (3. We then recover the linear parameters through E(g1) = 0.
Implicit in this simplification is that the two moment sources are independent. Our standard errors are

computed using the consistent estimates.

Computation of the distance to government ration store regressions The computation of our g3(5) mo-
ments require further explanation. Recall that our two moments are regression coefficient estimates based
on the distance to the closest ration store regressions (Equation 2). These regressions include as controls (i)
municipality-month fixed effects, (ii) household demographic controls, and (iii) household census tract con-
trols. To reduce the computational burden in our numerical estimation, we implement the fixed effects using
the Frisch-Waugh-Lovell Theorem. Below we explain how to compute the @gov(é). A similar approach can be

used for the second moment, @any(g), by simply using 1 minus the outside good model probability instead.

Denote by X the matrix of controls listed above; by Py the projection matrix for these controls; by My the
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annihilator matrix for these controls; by Ygov(g) the vector of the model probability that household i in month
m purchases from the government; and by D the vector of distance to the closest ration store for household i

in month m. For a given level of the non-linear parameters, 5, we follow three steps to compute ngv(g):

1. Regress D on the controls X, and recover the residuals ¢p = Mx - D.
2. Regress Ygov(g) on the controls X, and recover the residuals ?y(é) = My - Ygov(g).

3. Recover ngv(é) as the coefficient of a regression of Ey(é) on &p.

The advantage of this approach is a three-fold. First, we use an iterative method to reduce the computational
burden of Steps 1 and 2, instead of inverting a very sparse matrix for the fixed effects and controls. Second,
note that Step 1 can be preallocated, so there is no need to compute it more than once. Third, Step 3 uses a

single regressor and can be computed easily.

G.3.1 Analytic derivatives of the GMM function

The computation of our optimal solution heavily relies on the gradient. To show our derivatives with simplified
notation, we make the following notation change. The change, shown below, makes it easier to show all

derivatives in a simplified way.

. T
Wijm = (x]'m —Pijm dijm) Pi(i) = (ﬁ:(i) Q¢ (i) )/t(i))

With this notation change, we denote (suppressing the function arguments) the choice probability for good j

from household 7 of type t(i) in market m as:

exp (Ojm + Wijm - Pri)
1+ Xkegit(iy,m) €XP (‘5km + Wikm ‘Pt(i))

Oijm = (35)

and rewrite the model type-level shares (0§2 ) , and the model aggregate market shares (a jm) with such notation

change accordingly.

Equation 35 is useful to show the derivatives of the choice probability with respect to the non-linear
parameters. In particular, the derivative of the choice probability with respect to the /—th non linear parameter
is given by:

= + X
; ; ;
deyiy 9P kesiiim) I0km de;

do;: aO'“ aO'“
ijm ijm Z ijm doxm (36)

where the last term makes explicit that changing any of the non-linear parameters changes the demand
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inversion, and thus 8,,. The first two elements of Equation 36 are:

Iijm I I ATijm
S T Oijm | Wiy — Z Oikm * Wik, o, Cim L(j=k) = Oikm

0Py i) ked(t(i),m)

We use the implicit function theorem to compute the last element of Equation 36. Note that, conditional on

the value for the non linear parameters,
Oim (6m,~§) —Sim=0forallj=1,...,3(m)

is a system with J(m) equations and J(m) unknowns. Then, by the implicit function theorem:

90y,

L0~ Do 37)
deo! ¢!
P Pri)

is the total derivative of the linear parameters with respect to the non linear ones of a given type. In Equation
37, both dém/d(pi(i) and aam/a@(i) are J(m) x 1 vectors, and D (0,,) is a J(m) X J(m) matrix of derivatives. The
(j, k) element of the D (0,,) matrix is given by 90,/ 90k, We use these equations to generate our gradient.

Gradient for type-level market shares moments Based on our notation change, the non-linear parameters

are the collection of the ¢ parameters, 0 = ((Pf)t' Thus, we can explain the derivatives of our moments using

the same notation. The derivative of ggt) with respect to the [-th parameter in ¢; is given by:

dgy, (6)  do" d0ijm
] T ]l J l] (38)
do, do;, i€T(t,m) d(pt(i)

with the inner element of the integral given by Equation 36 above. Somewhat obvious is that, if the type
(subscript t) of the moment condition (Equation 31) and the parameter ¢; do not coincide, then the derivative
is equal to zero.

Gradient for distance-to-government store regressions The advantage of using the annihilator matrix My
when estimating these moments is that we can differentiate every element of the vector Ygov(a) with respect
to a given parameter ¢! and “propagate” the derivative by premultiplying it by My to compute the gradient.”
To compute the gradient, we slightly modify the pseudo-algorithm steps described to compute the distance to

ration store regressions:

% Loosely speaking, the coefficients of a regression of Y on X are just weighted averages of Y (and thus linear in the elements of Y) where
the weights depend on the values of X. If Y is a function of an ancillary parameter 0, then the derivative of the regression coefficients
with respect to 6 can be obtained by the element-wise derivative of Y with respect to 6 premultiplied by the projection matrix.
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1. Regress D on the controls X, and recover the residuals €; = My - D.
2. Perform the element-wise derivative of Ygov(a) with respect to (pi. Denote that as dYgov(g) / d(pi.
3. Regress dYgOV(é) / d(pi on the controls X, and recover the residuals Edy(é) = My - dYgOV(é) / d(pi.

4. Recover dggov(a) / dgoﬁ as the coefficient of a regression of €ay(6) on &p.

Note that Step 1 is still the same, so we do not need to recompute it — just as we did for the moment estimation.

With all of this information, the derivative of g3 with respect to the /—th parameter in ¢; is given by:

dg3(5) dggov(é) d@any(é) !
de] | do] de}

(39)

where, for completeness, an arbitrary element of dYgOV(a)/dgoi is the derivative of the model-computed
government choice probability (e.g., daigm/d(pi(i) from Equation 36 where j = ¢ denotes the government
good). Similarly, an arbitrary element of dYany(g) /de! is the derivative of the model-computed probability
that any good is chosen (e.g., Xxegt(i),m) ATikm / d(pi(i), again from Equation 36).

Hessian of moment parameters to compute standard errors In addition to the first derivatives, the second
order derivatives are necessary in order to compute the standard errors. We differentiate Equation 36 once
again (but now with respect to the n—th parameter) to show that:

d?0ijm 020ijm [ %0ijm  dbym N d90ijm 9 (dékm) (40)

= —+ .
1 1 n i n 1
A, defy 99,190k ety m) A0km IPy ;) dey Ookm 0Py de, .

where the new second derivatives are given by

BZGijm 90ijm 0
1 1 ikm 1
= w;. - E Tikm * Wi | = Giim E W,
1 n ijm ! ikm ] n ikm
99,1991 P4 ked(t(i),m) ked(t(i),m) P4

920ijm 90ijm (]l 5 ) 5 (Baikm)
= (j=k) = Oikm | = Oijm | ==
00k IP)  9Pig 9Pl

and for the second order derivative of 6,,, we employ matrix differentiation that gives us

aD (oy,;)

0Py

I
Pri a(Pt(i)a(P?(i)

=D (0om) " -

0 ( O Diow)-

m I
9P dey
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where 0D (o) / a(pf(i) is the element-wise derivative of the J(m) X J(m) matrix D (o,,) with respect to (pf(i) and

%0,/ aqoi (l.)aqo’:(l.) is the J(m) x 1 vector of element-wise second derivatives of oy,.

G.4 Supply Estimation

Denote by 6y, P, € as the vector of market shares, prices and costs for all products in market m excluding the
government product and the outside option. Denote by A, the matrix where the (j, k) element is equal to zero
if products j and k are not produced by the same firm, and equal to the derivative of the share demanded from
product k with respect to price j otherwise. We can stack all of the elements of Equation 8 onto a single vector:

61(®) + Ap(®) - (B — Em) =0 = &y = pm + N, H(O) - 5,1(O) (41)

and recover the cost estimates for each product j in each market m using this equation.

We recover supply conditional on our demand estimation. Denote by ® the demand model parameters.
Given the estimates of consumer demand, data on the retail prices, and observed market shares, we recover
the marginal cost estimates for privately-supplied products in market m using Equation 41 with A,, being
the element-wise multiplication of an ownership matrix times the matrix of demand-price derivatives. The
(j, k)-th element of matrix A, is equal to 90y, /dpkn if products j and k are produced by the same firm, and

zero otherwise.

G.5 Additional Specifications

TBD

Appendix H Counterfactual Estimation Procedure and Additional Results

H.1 Estimation Procedure

To estimate the equilibrium outcomes under alternative arrangements, we find a fixed point for demand
(Equation 6) and supply (Equation 8) with the altered market structure that satisfies the government budget

constraint
(Cg - Pg) : Gg(P) +7=B (42)

where 7 is the per household net transfer (either through cash or vouchers) and B is the market budget.

Direct cash transfers To compute the equilibrium outcomes that would arise absent direct provision, we

iterate market by market start from the market shares and prices observed in the data. Denote by 0'5,9 ) and pf,? )
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the initial values of the market shares and prices of all private goods (excluding the government) in a given
market. For the n—th step, we start by updating prices using the first order condition for prices (Equation 8
and Equation 41) holding market shares fixed and our predicted cost estimates by

p =1 -p)-pi V4 p pl, (Gf,f)) (43)

where p is the size of our titonnement step and p;, (s,(;f )) is the vector of prices based on the first order

conditions. We then update the market shares using our functional form of demand (Equation 6) holding
prices fixed by

o =(1-p)-on " +p-a (p) (44)

with o7, (pgf )) is the vector of market shares with the updated prices in the n—th step. We continue updating
until both o, and p,, satisfy a tolerance criteria that ensures we are in a fixed point (tol = 0.001). With a

sufficiently small step, this process converges to a new equilibrium of market shares and prices.

Finally, to transfer the money back to households we implicit per household transfer for a given year t by

1
" (W) | Z M - (Cgm = Pgm) - Ogm

f meY(m,t)

where N is the number of eligible households in the given year, Y(m, t) is the set of markets (recall that markets
are combinations of metropolitan area and months) that correspond to the given year, M,, is the number of
households in a given market, and o, is the market share of the government good in the market. Because
utility is quasilinear in income, changes in income do not generate changes in demand and thus we can first
compute the equilibrium that would arise absent the government intervention, and then transfer the money
back to households.

Vouchers To formalize the notation, let v;j;, be the voucher to household i in market m to be applied to
product j, by vi = (Vitm, ..., Vigm) the voucher structure for a given household and by v, = (v1m, ..., Vi)
the collection of all vouchers in a market. We use the above notation to accommodate all possible voucher
structures, but in the paper focus in simpler designs (e.g., universal vouchers to all goods, or to a subset of
products). Vouchers shift individual demand (Equation 4) for product j by p,, — vy, and thus shift aggregate
demand for product j by

Gim(Pm,vm) = Ei [0ijm(pm — Vim)] (45)

We repeat our iterative process (Equations 43 and 44) using as starting values the cash transfers allocation.
Using vouchers, some households would decide to select out of the market, which means that those consumers
do not reap the benefits of the voucher. Because of the existence of such individuals, we need to compute
one additional step to make sure we obtain a balanced budget. We consider the budget to be balanced if the

difference between the total budget transferred to households and the government budget is less than ¢1. The
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government expenditures in this program are given by:

B; = Z MmZ(ij—vijm)‘Uz‘jm (46)

meY(m,t) (i,7)
where the interior sum denotes all individuals and all goods in the market.

Price Caps We consider changes in the maximum price per liter (in constant MXIN) at which firms sell their
products. Denote by x the maximum allowed price. To implement caps, we proceed market by market in three
steps. In the first step, we restrict the alternatives available to the set of products whose marginal cost per liter
is lower than «, that is

Am(x) ={j € d(m)|cjm < x} (47)

whereas if ¢j,;, > x, we assume that those products are no longer offered. In the second step, we find the
new “equilibrium” prices for the remaining products in the market. To do so, we find the set of prices p;, (k)
that satisfy the (unconstrained) firms’ first under conditions (Equation 8) when the set of available products is
Ay (k). To compute these prices, we repeat our iterative process (Equations 43 and 44) using as starting values

the cash transfers allocation. Having computed these prices, we then define the capped prices as

P (x) = min{p}, (x), x} (48)

so that when firms would rather price above the cap, then we set prices exactly at the cap. In the third and final
step, we compute market shares and surplus based on the capped prices. Since we remove the government

intervention, we return the government budget to households via direct cash transfers.

Uniform Price Changes in Government Good To estimate what happens when the government good’s price
changes, we proceed using a two-step analysis. We first change the price per liter for the government good in

nominal terms for a given change x
pg(x) = max{p; + x,0} (49)

(which is Equation 19 in the paper) and then we convert such change to constant MXN. Once we compute the
new government prices, we estimate the new equilibrium market share and prices using our iterative process
described above (Equations 43 and 44) using as starting values the original status quo shares. Denote by p,(x)

the new equilibrium prices and by o, (x) the new equilibrium shares for market m.

The final step involves balancing the budget (Equation 42). The new allocation requires a budget B’
B(x) = (cg = pi(®) - 04(x)

per market, which we compare to the observed budget and use cash transfers to net out any additional surplus
/ deficit. When B’(x) is smaller than B, that means the current allocation requires less money than the observed
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status quo. We use the additional revenue to fund a cash transfer system of B — B’(x) divided by the total
population. All of the eligible households within the same calendar year receive the same amount of transfer.
Ineligible households receive nothing. To keep the problem symmetric, when B’(x) is bigger than B, we raise

the extra revenue needed by drawing money from the eligible households.

H.2 Robustness

As mentioned in the paper’s main body, the model makes certain simplifying assumptions that we consider
second order. This section discusses how our results would change if we were to change some of these
assumptions. We focus on the entry of new competitors in the market and changes in the input prices (i.e., the

marginal cost per liter of milk) below.

Entry and Exit We consider a stylized version of the entry of new competitors. To formally discuss entry,
define a product x; as a combination of its observable product characteristics, unobservable product charac-
teristics, and cost (xj, &, c;). We simulate the entry of (randomly chosen) new products, repeating the process

R times. For a given repetition r in market m, we proceed in two steps:

1. Draw )(;r) from the estimated product distribution, and assume a new firm sells the new product.

2. Estimate counterfactual equilibrium prices and market shares based on existing products and )(j.r).

After simulating entry R times, we then compare the average across simulations, holding the transfers to

households at the cash transfers level.

Figure OA-21 plots our simulation results. In the x-axis, we show the proportion of markets in which there
is one entrant. On the left side of each graph, we have the cash transfer equilibrium outcomes with no entry.
In the rightmost part of each graph, we have the market outcomes if an entry happens in all markets. Panel (a)
shows the average price per liter among the private brands. Panel (b) shows the consumer surplus relative to
the direct provision world. Negative values in the y-axis indicate that surplus is higher with direct provision;
positive values indicate that surplus is lower. The gray dashed lines are the average price per liter and the

consumer surplus in the direct provision observed status quo.

As shown by the graph, we would need an entry in at least 30% of the markets to have the same effect
in consumer surplus as the one with direct provision of the (low quality) government good. If there were an
entry in more than 30% of the markets, then consumer surplus would be higher with cash than with direct
provision. Since the government good is of a lower quality, we would not even need an entry in all markets
to have a higher consumer surplus. Private firms” entry generates a higher surplus than direct provision, as
private competitors have a higher quality than the government good. To have the same price effect as direct

provision, we would need private firms to enter all markets.
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Figure OA-21: Entry of New Retailers in the Market

(a) Average Retail Price per Liter (b) Relative Consumer Surplus
(Private Brands) (Household-Month, Constant MXN)
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Notes: This figure summarizes the entry simulation results.

Cost Changes with Government Provision To estimate the robustness of our results to changes in the input
costs, we compute what would happen if the marginal cost in the private market were to change. We consider
uniform changes of the following form for product j in market m

C(X) = Cjom + X (50)

and compute the new equilibrium outcomes using the new costs per liter in the private market, holding
transfers to households at the level of the cash transfers.

Figure OA-22 summarizes our estimation results. The x-axis shows the different values of x in Equation
50 that we consider in the analysis. With x = 0, we show the market outcomes under the cash transfers
counterfactual. Panel (a) shows the average consumer surplus with cash. Panel (b) disaggregates surplus
across socioeconomic status levels. Negative values in the y-axis indicate that surplus is higher with direct
provision; positive values indicate that surplus is lower. Costs would need to decrease by 19 cents — 60% of
the change in prices under the main counterfactual comparison or around 2.3% of the average cost per liter —
for cash to dominate direct provision. Note that even for the largest changes (in absolute terms) in the cost per
liter considered (x = —0.4), consumer surplus among the poor is larger with direct provision than with cash,

highlighting the redistributive nature of direct provision.

OA-44



Figure OA-22: Changes in the Cost per Liter of Milk (Constant MXN)

(a) Relative consumer surplus (b) Relative consumer surplus by income
(Household-month, constant MXN) (Household-month, constant MXN)
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Notes: This figure summarizes the simulation results with new costs in the private market absent the government intervention.
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