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Introduction

There is an ongoing policy debate in Europe and the US about price controls
(minimum wage, pharma, electricity, petrol, rent, telco, food, etc.)

Theoretical predictions on the effect of price caps differ
Perfect competition: reduction in quantity
Positive markups: increase in quantity and consumer surplus

(a) Perfect competition (b) Market power
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Introduction

Further theoretical predictions concern allocation:
Rationing (Bulow and Klemperer (2012))
High-income groups disproportionately benefit from price controls (Guenette (2020))
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Introduction and Motivation

Topic

In this paper, I examine effects of various retail food price regulations in Hungary
since 2022 using reduced form and structural evidence.

Price caps (2022-23)
Margin regulations (2023-2024 and 2025-ongoing)
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Introduction and Motivation

Contribution

Results (selected):
”Policy is adhered to”: Prices of capped products stay low while quantities increase in
some cases

Prices of substitute products increase by more than inflation
Potential conduct change on price-capped products after the policy
Consumer surplus increases by 2-4.3% of total expenditure because of the price cap;
with larger consumer surplus gains for consumers at discounters.
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Policy

Description of the policy

The stated aim of the policy is a moderate, short-term reduction in prices for staple
food products.

But the War on Ukraine broke out three weeks later.

Key features:
Initial price caps on 6 staple products, later extended to include 2 more.
Quantity floors prevent shortages.
Implementation period: February 2022 to July 2023.
Margin-fixing (at-wholesale-price) policy: August 2023 to June 2024.
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Policy

Timeline

year 2021

15 Oct 2021

16 Jan 2022

1 Feb 2022

24 Feb 2022

1 Aug 2023

30 June 2024

Quantity floors to this year
Prices fixed to this date

Price cap legislation accepted

Start of price cap policy

War in Ukraine begins

End of price cap policy and
Start of at-wholesale-price policy

End of at-wholesale-price policy
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Policy

Details of the policy

Category Price capped product

Dairy Milk UHT, 2.8% fat level

Flour Wheat flour (BL55)

Sugar Granulated white sugar

Edible oil Sunflower cooking oil

Meat (Pork) Pork thigh (both fresh and deep-frozen)

Meat (Chicken) Chicken breast (both fresh and deep-frozen)

Meat (Chicken) Chicken carcass and back (both fresh and deep-frozen)

Eggs Eggs (fresh chicken eggs)*

Potato Potatoes (excluding new potatoes and sweet potato)*

Table: List of products by category. Notes: *Category added November 2022.
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Data

Description of the Consumer Data

GfK Hungary (aka Kantar) household panel data
Between 2010-2023 (Later will include 2024.)
Between 1600-2000 households per quarter
Demographic characteristics: age, household size, income group, socioeconomic group,
city, zip code
Barcodes - slightly above 200 000 barcodes.

Additional table describes products: name, category, sub-category, manufacturer, brand and
volume.

Retail chains
Around 1.5M purchases recorded yearly with the purchase price, 21M purchases overall
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Reduced Form Evidence

1 - Price-capped goods remain consistently low-priced

Figure: Retail prices of milk UHT 1.5% and 2,8% fat, weekly, HUF/litre
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Reduced Form Evidence

2 - Consumption quantities either remain stable or increase

Price-capped milk sales tripled, likely because consumers substituted away from the
uncapped milk variant

Other capped products saw roughly unchanged quantities

Figure: Weekly quantities of milk sold
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Reduced Form Evidence

3 - Significant price deviations during the price-cap and wholesale-price
periods

Figure: Price-capped products are affected in different ways by price-cap policies
Note: prices are HUF/kg for flour, sugar, chicken, pork and potato, HUF/l for oil and HUF/piece
for egg.

Data from the National Agricultural Statistics website (PÁIR, AKI), moving averages of 4 week
prices of price-capped products. ?.
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Reduced Form Evidence

4 - Prices of substitute goods rise faster than average inflation

Substitute goods’ prices rose more than overall inflation, an outcome not clearly
predicted by theory (which would expect a smaller increase if prices were strategic
complements)
Market experts indicated that retailers set ‘margin targets’ by category. Supporting
this, the Hungarian Central Bank (2024) estimated that over one-third of 2023 food
inflation was due to country-specific factors – suggesting retailer pricing practices
played a significant role. HCB (2024)

Figure: Median ratios of prices to 15 Oct 2021 prices by month
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Reduced Form Evidence

5 - Lower income households increase their consumption of price-capped
goods more during the policy

All households increase consumption of price-capped goods during the cap, with
lower-income households increasing consumption more.
Potentially different effects for margin-fixing

Figure: Expenditure share on price capped goods of different income groups
Kabos and Smith 18 / 31



Reduced Form Evidence

5 - Higher income household spend more in absolute value on price capped
goods

Highest income households spend more than 40% more on price capped goods than
lowest income group,
Might be more distorted for margin-cap policies.
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Reduced Form Evidence

7 - Post-regulation pricing conduct change

Increased visibility of the previously price-capped products might cause long-term
distortions in terms of margins

Figure: Chicken breast prices through five regimes (capped vs. at-wholesale-price vs. post-cap vs.
margin-fixing)
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Reduced Form Evidence

7 - Post-regulation pricing conduct change

Increased visibility of the previously price-capped products might cause long-term
distortions in terms of margins

Figure: Pork thigh prices through five regimes (capped vs. at-wholesale-price vs. post-cap vs.
margin-fixing)
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Structural Model and Estimation

Model

Demand

1 Estimate each category separately, conditioning on store choice

2 Store choice

Supply
1 The standard approach to backing out marginal costs using the FOC cannot be used

since some prices are constrained.
We incorporate the different regimes that retailers face over time.
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Structural Model and Estimation

Category-level model

t is a market: store chain-month

Consumer i having selected store s for category k obtains utility (suppressing k, s, t
subscripts for simplicity), εij is distributed Type-I Extreme Value

uij =

{
βixj − αipj + ξj + εij j ̸= 0

εij j = 0, outside good

where for a consumer with demographics vector di (e.g. income, age, household
size), the taste parameter on the l ’th characteristic xjl , and the price pj , is

βi,l = β̄l + βd
l di

αi = ᾱ+ αddi .

We use the market-level moment conditions

E [ξj |xj , zj ] = 0 ,E [ξj ] = 0

where zj is a set of price instruments.

We estimate ᾱ, β̄, and αd .

There is a separate estimation exercise for each category. Also include
micro-moments.
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Structural Model and Estimation

Results - milk demand

Own-price elasticity on average is −2.38. The diversion ratio to the outside good on
average is 0.37.
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Structural Model and Estimation

Store choice estimation result

Table: Food store choice estimation

Parameter Estimate Standard Error

Consumer surplus 1.676∗∗∗ 0.106
Discounter 1 1.307∗∗∗ 0.012
Discounter 2 1.390∗∗∗ 0.015
Discounter 3 0.481∗∗∗ 0.020
Hungarian-owned 1 (supermarket) -0.666∗∗∗ 0.013
Hungarian-owned 2 (food store) 0.295∗∗∗ 0.011
Mainstream 1 -0.120∗∗∗ 0.012
Mainstream 2 0.949∗∗∗ 0.010
Mainstream 3 (hypermarket) 0.543∗∗∗ 0.011
Mainstream 4 -1.162∗∗∗ 0.034
Food store 0.051∗∗ 0.026
Butcher shop -1.202∗∗∗ 0.054
Market stalls -0.469∗∗∗ 0.053
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Counterfactual Analysis: Consumer Surplus

Counterfactual data

1 Create counterfactual prices (using external data on producer prices)

2 Compute counterfactual shares without the price cap

3 Compute consumer surplus with and without the price cap and compare the change
to average expenditure.
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Counterfactual Analysis: Consumer Surplus

Consumer surplus change

Back of the envelope calculation: prices on average are 30-40% lower than what
they would be while quantities are 60-80% higher

Consumer surplus increases by 2% to 4.3% of total expenditure on milk because
of the price cap, larger in discounters.

Consumer surplus gain is larger in discounters.

Quarter Mainstream 1 (%) Discounter 1 (%) Discounter 2 (%)

February-March 2022 0.1 0.5 0.3
Q2 2022 0.5 1.6 1.1
Q3 2022 0.9 2.7 2.4
Q4 2022 1.2 2.6 3
Q1 2023 2.4 3.1 4.3
Q2 2023 2.3 3.4 3.6

Table: Quarterly consumer surplus increase due to the price cap in chains
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Counterfactual Analysis: Consumer Surplus

Conclusions

This paper provides empirical evidence bridging theoretical insights and policy
debates surrounding contemporary price controls.

Price caps successfully lowered prices and boosted quantities sold for targeted
products, while substitute goods experienced price increases above inflation.

Demographic groups purchasing price-capped goods remained consistent, but
consumption quantities slightly increased across all.

The price cap raised consumer surplus by approximately 2-4.3% of household milk
expenditures during the policy period, the higher percentages at discounters.

Post-policy, previously price-capped products exhibit sustained lower retailer
margins, suggesting potential long-term changes in firm pricing behaviour.

Next steps: Producer and total surplus is left to be estimated, and store exit is to be
simulated.
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Backup

Participants stay in the panel

GfK Hungary (aka Kantar) household panel data
The panel does not change much; for example, 500 people stay in the panel for all 54
quarters (between 2010-2023Q2)
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Backup

Young people are underrepresented in the panel, but regions and household
sizes are well-represented

Population Panel

(a) 2011

(b) 2022

Age

(c) 2011

(d) 2022

Region

(e) 2011

(f) 2022

Household size
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Backup

Income - price-capped goods

Figure: Distribution of purchasers of goods (frequency) by income
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Backup

Regions - price-capped goods

Figure: Distribution of purchasers of goods (frequency) by NUTS 2 regions

Kabos and Smith 31 / 31



Backup

Shopping behaviour and market structure

Similar to the UK.

9 chains above 2% market share and 2 chains between 1-2% market share in 2010.
In 2022, these 11 chains (and only these) are above 2% market share. Concentration
is declining between 2010-2022.

On average, people spend 72-77% of their weekly shopping expenditure in one shop
and 90-93% in the 2 shops where they spend the most. These figures increase
monotonously between 2010-2022.
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Backup

5 - By NUTS2 regions, roughly the same people buy the price-capped
goods as before

Balanced by income group and region before and during the policy.

Figure: Expenditure share on price capped goods by NUTS2 regions
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Backup

Product selection

How are product categories selected?

Categories with lowest income buyers in Dec 2021:
animal fat, instant coffee, ice-cream (take-home), vinegar, coffee creamer, soups,
vanilla sugar, milk powder, eggs, kefir, fresh meat (3.07), fresh fruit, milk (3.1),
flour, sugar and oil (3.11).
All of them below average incomes, which is 3.18 in this period.

Categories with highest inflation between October 2021 and January 2022:
sour cream (15%), milk (14%), kefir (12%), edible oil (12%), pasta (9%), butter
(8.6%), cheese (7.5%), flour (6.7%), eggs (6.4%), sugar (4.2%), fresh meat
(0%), animal fat (0%), fresh fruits (-9.4%).
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Backup

Category-level model

t is a market: store chain-month

Consumer i having selected store s for category k obtains utility (suppressing k, s, t
subscripts for simplicity), εij is distributed Type-I Extreme Value

uij =

{
βixj − αipj + ξj + εij j ̸= 0

εij j = 0, outside good

where for a consumer with demographics vector di (e.g. income, age, household
size), the taste parameter on the l ’th characteristic xjl , and the price pj , is

βi,l = β̄l + βd
l di

αi = ᾱ+ αddi .

The outside good (j = 0) is not buying an item from the category but visiting the
store.
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Backup

Model

The utility can be written in terms of mean utility and a consumer-specific
component

uij = δj + µij + εij

where

δj = β̄xj − ᾱpj + ξj

µij =
∑

lβ
d
l dixjl − αddipj

The consumer’s problem for category k in store s is

max
j∈J

uij

Monthly market share of product j in market t (chain-month), given that ε is distributed
Type-I Extreme Value

sj(δ, σ) =
1

|It |
∑
i∈It

exp{δj + µij(σ)}
1 +

∑
j′ exp{δj′ + µij′(σ)}

where It is the set of consumers in the month in the chain and σ = (β, α).
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Backup

Model

Using observed market shares and nonlinear parameters σ = (β, α) we invert market
shares as in BLP

s(δ, σ) = s =⇒ δ = δ(s, σ)

to obtain
ξj = δ(s, σ)− β̄xj − ᾱpj

and use the market-level moment conditions

E [ξj |xj , zj ] = 0 ,E [ξj ] = 0

where zj is a set of price instruments.

We estimate ᾱ, β̄, and αd .

There is a separate estimation exercise for each category.
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Backup

Instruments

Prices might be endogenous, positively correlated with unobserved utility ξj .

x is product dummies (product categories are based on fat-level, private label,
fresh/UHT and alternative milk)

z are
cost shifters: price of raw milk in neighbouring countries and EU
exchange rate
fitted prices
BLP-instrument: number of products in a brand
Differentiation instrument (Gandhi and Houde (2020)):√∑

j′ (p̂jt − p̂j′t)
2

Instruments targeting αd

p̂jt · Āt (age)

p̂jt · Ȳt (income class)

p̂jt · H̄t (household size)
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Backup

Technical note: How to avoid missing prices and extreme (0 or 1) market
shares?

Aggregate barcodes into categories (e.g. low-fat, UHT milk, private label)

Sample only the 10 largest retail chains

National pricing assumption (based on interviews with executives).

Monthly aggregation
In the current model, no need to ”guess” prices by averaging
No markets with 0s or total of 1 market shares
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Backup

Implied marginal costs and Lerner-indices (before price caps) - example

(a) Implied marginal costs
(HUF/ml, 0.1 HUF/ml = 0.25 GBP/l)

(b) Implied Lerner-indices (L = p−c
p = 1

ε )

Figure: Milk category, estimated under the assumption of Bertrand-Nash pricing, plotted for the
period before the price-cap policy
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Backup

Price elasticities - mixed logit model

Figure: Price elasticities in one market from the mixed logit model
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Backup

Demand model micro-moments

Table: Estimated Micro Moments (milk)

Observed Estimated Difference Moment Part

3.160 2.733 +0.427 E[Income classi | j > 0] E[Income classi | j > 0]
2.437 2.087 +0.350 E[Household sizei | j > 0] E[Household sizei | j > 0]
2.238 2.733 −0.495 E[Income classi · πj | j > 0] E[Income classi · πj | j > 0]
1.726 2.087 −0.361 E[Household sizei · πj | j > 0] E[Household sizei · πj | j > 0]
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Backup

Store-choice model

By maximum stability property of T1EV (see Ben-Akiva and Lerman (1985)) if εij is
T1EV then

max
j∈Jks

uij = log
∑
j∈Jk

exp(βi,kxj − αi,kpj)︸ ︷︷ ︸
Viks

+ εiks

where εiks is also Type-1 EV and Viks is termed the inclusive value and

Viks = Vks(νi , di )

where (νi , di ) is consumer heterogeneity.
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Backup

Store-choice model cont’d

The probability of store choice (assuming no outside option) conditional on ε̃i = {εiks}ks
is

Pr(i chooses s|ε̃i , νi , di ) =
exp{ξ∗s + µis}∑
s′ exp{ξ∗s′ + µis}

and unconditional probability of store choice is

Pr(i chooses s) =

∫
(ε̃i ,νi ,di )

exp{ξ∗s + µs(ε̃i , νi , di )}∑
s′ exp{ξ∗s′ + µs′(ε̃i , νi , di )}

dF (ε̃i , νi , di ).

We simulate this probability by taking a single draw for each consumer so that simulated
store s market share is

s∗s (ξ
∗, σ∗) =

1

|It |
∑
i∈I

exp{ξ∗s + µs(ε̃i , νi , di )}∑
s′ exp{ξ∗s′ + µs(ε̃i , νi , di )}

.

Kabos and Smith 31 / 31


	Introduction and Motivation
	Policy
	Data
	Reduced Form Evidence
	Structural Model and Estimation
	Counterfactual Analysis: Consumer Surplus
	Appendix
	References
	Backup


