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Competition without prices

• When regulation fixes prices and quality, firms compete on availability — for pharmacies,
opening hours.

• In a recent survey, 26% of respondents could not access pharmacy services because the
pharmacy was closed.

Question

Do pharmacies whose nearest competitors are farther away open fewer hours?

Preview: Yes — 1) A spatial–temporal model explains why, and predicts when the relationship can

reverse. 2) Different empirical estimations show a decreasing and diminishing relationship.
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Motivation and Institutional Preliminaries

• Most aspects of the market are regulated, such as pharmaceutical prices, market entry,
location of pharmacies (partly), and the competence/education of personnel.

• BUT: Opening hours are largely unregulated. → the one open competitive margin.

• One genuine chain (University Pharmacy, YA) — separated out.
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Very brief literature review

Several theoretical papers examine competition with opening hours in a spatial/temporal model context,

such as [Inderst and Irmen, 2005], [Shy and Stenbacka, 2006], [Shy and Stenbacka, 2008], and

[Wenzel, 2011].

• Opening hours as a means to relax price competition (not applicable here)

• Regulation and inefficient level of service provision (pharmacies as local monopolies)

• Cost efficiency differentials between large chains and independent operators.

Contribution: Our model incorporates distance and population as parameters affecting opening hours and
includes the possibility of market expansion/partial coverage.

Few empirical papers directly examine competition with opening hours; notable exceptions are

[Kügler and Weiss, 2016], [Habte, 2017] and [De Haas et al., 2020].

• Generally, more/closer competition implies longer opening hours.

Contribution: Empirically, we add further insight into the scarce literature by analyzing opening hours at
different levels of aggregation and introducing new ways to measure competitive proximity and catchment
populations.
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A model of space and time
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What the model predicts

• Equilibrium: both center hours on the peak with identical durations.

• Farther competitor ⇒ shorter hours (business-stealing weakens); the effect diminishes with
distance.

• Larger catchment population ⇒ longer hours; the effect diminishes with population size.

• Twist: deep in under-served markets the sign can reverse (market expansion dominates).
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Data

• 833 pharmacy outlets (17 YA): hours
& locations.

• 1×1 km population grid (Statistics
Finland).

• Road-network distances, cell
midpoint to pharmacy.

• Catchment = cells where a pharmacy
is closest / 2nd-closest; competitors =
pharmacies sharing a cell.

• Figure on the right: Catchment areas
for the closest pharmacies
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Main result: distance shortens hours

• Weekly hours on distance to competition (+ quadratic), population, controls, county FE.

• Robust across OLS, IV (distance instrumented with catchment geometry), and the weekday
panel.

OLS (week) IV (week) Panel-OLS1 (day)

Distance to competition
Average distance (km) -0.251∗∗ -0.245∗∗ -0.0454∗∗

(0.08) (0.09) (0.01)
(Average distance)2 0.00139∗ 0.00128∗ 0.000247∗∗

(0.00) (0.00) (0.00)
Population effects
Population 2.360∗∗ 2.370∗∗ 0.166∗∗

(0.56) (0.54) (0.05)
Population2 -0.0796∗∗ -0.0799∗∗ -0.00532∗∗

(0.02) (0.02) (0.00)

Observations 833 833 5027
SE cluster Municipal Municipal Pharmacy-municipality
FE County County County
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Empirical predictions align with the theoretical predictions
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• Distance ↓ hours, diminishing: ≈ 1
4 hour less per extra km, levels out at ≈ 90km.

• Population ↑ hours, diminishing: ≈ 2 hours more per extra 1000, levels out at ≈ 15000.
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Conclusions

What the population actually faces
• Beyond single outlets: the total joint hours a grid cell sees from its two closest pharmacies.

• This too falls as the two competitors get farther apart.

• Speaks directly to the access concern (the 26%).

Policy: the regulator’s trade-off
• Relaxing entry brings competitors closer ⇒ longer hours.

• But the catchment population is divided among more pharmacies ⇒ shorter hours.

Optimal network design balances proximity against demand division.
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Where regulation fixes prices and locations,

pharmacies compete on hours —

and the closer the rival, the longer they stay open.

Thank you · samuli.leppala@kkv.fi
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Backup: closed-form equilibrium

Under full coverage the equilibrium duration has a clean form:

L∗ =
θ

1 + θ
, θ ≡ mNτ

4γδD
.

• θ: demand benefit of being open relative to the operating-cost slope.

• Distance D in the denominator ⇒ L∗ decreasing and convex in D (motivates the
quadratic).

• Population N in the numerator ⇒ increasing and concave in N.

• Under partial coverage the distance effect can reverse, through the market-coverage
threshold.
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Backup: identification (IV)

• Concern: within a municipality, location choice may respond to catchment populations ⇒
distance not fully exogenous.

• Instruments (catchment geometry, excluded from hours except through distance):

• Z1: grid cells per pharmacy (catchment size);
• Z2: max distance cell-to-pharmacy (catchment extent) — performs better.

• Strong first stage; results close to OLS.

• Falsification for alternative paths (APO/API).
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