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Motivation I

• Market transparency: Important policy issue
• G20 High level principles on financial consumer protection
• EU Price Indication Directive: need transparency ”to improve

consumer information and to facilitate comparison of prices”

• Government-operated comparison websites
• Financial products (UK, Canada, Norway, ...)
• Energy markets (UK, Germany, France, Italy, ...)
• Retail gasoline markets (Germany, France, Austria, ...)
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Motivation II

• Are these policies effective in promoting competition and
increasing consumer welfare?
• Ideal application: Retail gasoline markets

• Estimation of differentiation
• Germany, France, ...: full transparency
• Austria: restricted transparency - only cheapest prices shown
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Germany - full transparency
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Austria - restricted transparency
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Trade-off of transparency restriction

Prices

↑ Compare less alternatives (”Comparison effect”)
↓ Firms compete for attention (”Attention effect”)

Net effect: ?
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Trade-off of transparency restriction

Consumer welfare

↑ (Maybe) Lower prices
↓ Inefficient matching

Net effect: ?
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Research questions

• What are the effects of transparency in markets with
information frictions?

• Counter-factual policy simulation: What is the effect on prices
and consumer welfare by changing the transparency regime?
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Main results

Consumers can be better off with strictly less information
(but not too little)
• Restricted transparency showing only first 20% of prices

• Consumer expenditures decrease by 1.5%
• Partially mitigated by inefficient matching
• Consumer welfare increases by equivalent of 4.8% of firms’

current margins

• More restrictive policies
• Prices increase monotonically in transparency
• Matching becomes even less efficient
• ⇒ consumer welfare is inverse u-shaped in transparency

• Framework that allows estimating discrete choice models with
incomplete information using price data only
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Related literature

• Empirics of market transparency: Dewenter et al. (2016),
Montag and Winter (2020), Luco (2019), Ater and Rigbi
(2017)
• Diff-in-diff studies (before / after introduction)
• Consider full vs. no transparency at all

• Consideration sets: Sovinsky Goeree (2008), Honka et al.
(2017), Dinerstein et al. (2018)
• Formed through advertising
• Need to estimate additional ’informational elasticity’ parameter

• Directed search and platform design: Armstrong et al. (2009),
Armstrong and Zhou (2011), Dinerstein et al. (2018)
• Novel trade-off by providing strictly less information
• Offline vs. online settings

• Gasoline prices: Montag and Winter (2020), Assad et al.
(2020)
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Approach

• Model in spirit of Varian (1980) and Thomadsen (2005)
• Estimate structural model

• Setting with horizontal and vertical differentiation, high
volatility

• Uninformed consumers and website consumers (discrete choice)
• Transparency affects consideration set
• No evidence for mixed strategies (Chandra and Tappata, 2011)
• Game of incomplete information ⇒ uncertainty in prices and

rankings model details

• Estimation
• Flexible two-stage approach (similar to auctions or dynamic

games)
• Proxy for demand using publicly available buildings data
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Data

• 2017 prices for entire Germany at 5pm on weekdays

• Market delineation based on regional clusters (Carranza et al.,
2015)

• Demographics from statistics agencies, brent oil price

• Buildings data from Open Street Maps

• Website usage statistics
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Demand proxy: Buildings with grid cells
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Demand proxy: Buildings with grid cells
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Demand proxy: Buildings with grid cells
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Identification

• Major challenge: no demand data (market shares)
• Approach based on Thomadsen (2005)

• Mean utilities per brand same across markets
• Brands are observed under different market configurations
• Additionally prices are observed over time
• ⇒ exploit variation in geo-spatial market structure and input

prices
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Estimation results of supply and demand parameters

Variable S.E.
Price sensitivity (γ; EUR per liter) 26.28 1.87
Distance disutility (δ; EUR per km) 9.29 1.27
Travel costs for 50 liters in mean market (EUR) 19.35
VAral 34.91 2.10
VShell 34.92 2.09
VTotal 34.64 2.07
VEsso 34.83 2.07
VJET 34.61 2.05
Vintegrated 34.40 2.05
Vother 34.47 2.05
cAral 1.36 1.13
cShell 1.85 1.10
cTotal 0.50 1.14
cEsso 1.16 1.05
cJET 0.44 0.99
cintegrated 0.07 1.16
cother 0.37 1.10
Median own price elasticity -24.68
Median outside diversion 10.02% 17 / 23



Model validation

• Observed vs. computed prices (implied by estimated
parameters and equilibrium assumption)

• In-sample and out-of-sample

• Very good model fit
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Counterfactuals

• Baseline estimation: Full transparency ρ = 1

• Counter-factual: Restricted transparency ρ < 1 (website
consumers learn only a subset of prices)

• Compute implied equilibrium outcomes for both scenarios

• Compute confidence intervals by subsample bootstrapping
(Politis and Romano, 1994, Ryan, 2012)
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Counterfactual policy simulation, ρ = 0.5

Variable Baseline ρ = 1 Counterfactual ρ = 0.5
∆ ∆ 95 % C.I.

Mean price 112.51 111.87 -0.57 % [ -0.58, -0.17 ]
Q.-weighted price 112.11 111.33 -0.63 % [ -0.70, -0.38 ]
Welfare uninf. cons. 2.94 [ 2.36, 4.63 ]
Welfare inf. cons. 0.17 [ -1.61, 0.37 ]
Mean cons. welfare 2.38 [ 1.22, 3.72 ]
Mean price var. 11.62 13.95 19.98 % [ 12.21, 20.13 ]
Mean driving dist. 3.91 3.95 1.21% [ 0.92, 1.46 ]
Profits -1.97 % [ -1.98, -1.15 ]
Margins (CPL) 17.75 17.18 - 3.21 % [ -3.42, -1.48 ]
MS olig. 51.21 50.91 -0.60 % [ -0.79, -0.59 ]
MS integr. 10.78 10.86 0.66 % [ 0.62, 0.83 ]
MS other. 38.00 38.23 0.61 % [ 0.60, 0.83 ]
Total demand 0.36 % [ -0.09, 0.39 ]
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Consumer welfare vs. transparency
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Consumer welfare vs. fraction of informed consumers
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Conclusion

• Transparency regulation needs to
• consider firm’s equilibrium response (incentives to be displayed)
• strike a trade-off with matching efficiency

• Theoretically, restricting transparency may lead to lower prices

• Empirically, in Germany, restricting transparency decreases
weighted prices by 1.5% ⇒ attention effect matters

• Effect partially mitigated by less efficient matching

• Novel methodology applicable to numerous other settings
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Appendix
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Model - Consumers

• Geographic market M with n stations

• Indirect utility of consumer i from firm j:

Vi,j = X ′j︸︷︷︸
brand

β − di,j︸︷︷︸
dist.

δ − pj︸︷︷︸
price

γ + ηi,j︸︷︷︸
type I extreme value

• ⇒ standard logit demand given consideration set
• Two types of consumers

• Loyal consumers: Only consider station close by
• Website consumers

• Learn k = dρne cheapest prices online
• Transparency regime ρ ∈ [0, 1]

• Consumers ’live’ in centroid of grid cells

back
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Model - Firms
• Firm i faces demand as sum over grid cells b:

Di(P ) =
∑
b∈B

κb︸︷︷︸
pop. density

 µ︸︷︷︸
frac. web

DW
i,b(P, ρ)︸ ︷︷ ︸

dem. web

+(1− µ)DL
i,b(pi)︸ ︷︷ ︸

dem. loyal


• Firms compete in prices
• Game of incomplete information: Known costs plus private

information cost (profitability) shock ε

πi︸︷︷︸
i’s profit

= ( r(pi)︸︷︷︸
revenue

− ca︸︷︷︸
common cost

− ck︸︷︷︸
chain cost

− εi︸︷︷︸
shock

)EP (Di(pi, ρ))︸ ︷︷ ︸
expected demand

• FOC in vector notation:

r(P ) = C − Ω(P,X)−1D̃(P ) + ε

ε = r(P )− C + Ω(P,X|θ)−1D̃(P |θ)

back
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Estimation
• Two-stage approach

1. Estimate price distributions Ĝi(p) parametrically (normal)
2. Plug Ĝi(p) into FOC

E(ε(θ)) = 0

r(P ) = C − Ω(P,X)−1D̃(P ) + ε

ε̂(θ) = r(P )− C + Ω(P,X|θ)−1D̃(P |θ)

M(θ) =
1

N

N∑
i=1

z′ε̂i(θ)

arg min
θ
M(θ)′WM(θ)

• Fix fraction of informed consumers µ = 0.205 (website usage)

• Fix market share of inside goods at 92.9% (aggregate
consumption statistics)

• Robustness checks for both
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