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Tiivistelmä 
 
Tämä tutkielma arvioi markkinoille tulon vaikutuksia hammashuollon markkinoilla jo olevien yritysten hintoihin ja 
toimenpidemääriin käyttäen difference-in-differences -menetelmää ja Kelan rekisteriaineistoa Kelan korvaamista 
yksityisen hammashuollon käynneistä. Markkinoille tulon ajatellaan lisäävän kilpailua markkinalla, sillä 
markkinatulokkaan hinnat olivat huomattavasti kilpailijoitaan matalammat. Lisäksi tulokas teki pian toimintansa 
aloittamisen jälkeen suuren osuuden markkinoiden kaikista yleisistä toimenpiteistä. Markkinatulokas tarjosi siis 
edullisemman vaihtoehdon Pääkaupunkiseudun markkinoilla jo oleviin hammashuollon yrityksiin nähden. Tutkielmassa 
keskitytään hammastarkastuksiin sekä erikokoisiin paikkoihin, sillä nämä ovat yleisimpiä toimenpiteitä markkinalla. 
 
Hammashuollon tuottajan vaihtamiseen liittyy kustannuksia potilaan näkökulmasta. Tämän vuoksi jo markkinoilla olevat 
yritykset pystyvät mahdollisesti pitämään markkinaosuutensa pitkälti ennallaan markkinoille tulosta huolimatta. 
Tulosten mukaan yritykset eivät reagoineet markkinoille tuloon laskemalla hintojaan. Kuitenkin vaikuttaa siltä, että 
yritykset tekivät jonkin verran vähemmän paikkaustoimenpiteitä markkinoille tulon jälkeen. Markkinoille tulon suurin 
vaikutus toimenpiteiden määriin vaikuttaisi tulevan kesäkuukausilta. Tulokset ovat yhdenmukaisia teoreettisen 
vaihtokustannus -kirjallisuuden kanssa. 
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1 Introduction

The private dental and health care markets are becoming increasingly concentrated in Fin-

land and elsewhere. Health care costs are a large share of GDP in most developed countries

according to Gaynor et al. (2015) and are estimated to increase in the future according to

Dieleman et al. (2018). One of the suggested solutions to contain the cost growth, is to

introduce competition into health care markets. As these markets di↵er from conventional

markets, information on how the competition works in health care is central in attaining the

cost savings.

I investigate the e↵ects of competition in health care markets, by studying a entry of a

large low-cost dental care firm in the Capital Region of Finland. The entry allows me to use

quasi-experimental methods to study how incumbent firms’ market conduct and pricing is

a↵ected by the increased price competition. The firm, referred to here as an entrant, had

during the entry in 2010 prices closely comparable to public dental care. This is remarkably

lower than the private market had on average at that time. I will focus on the most common

procedures at the market, dental examination and fillings. These procedures made up 37%

of all procedures performed in Helsinki during year 2009. The entrant quickly acquired a

large share of market’s total volume in these procedures. Thus, the e↵ect on prices should be

largest on these procedures. Additionally, the procedures are fundamentally di↵erent from

each other, which might lead firms’ price reactions to di↵er across these procedures.

I find no economically significant price e↵ects for either examinations or for fillings.

However, the results for number of procedures suggest that the incumbent firms lost some

filling procedures to the entrant. The number of procedures e↵ect is driven by summer

months. The pattern where the incumbent firms do not change their prices and lose a share

of their turnover to the entrant is consistent with the theroretical switching costs literature.

Switching costs make customers more reluctant to change the provider. Thus, switching

costs alter the trade-o↵ between acquiring new customers with low prices, and exploiting

existing customers by charging them high prices, by making the latter easier. Firms with
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large customer base are more likely to exploit their existing customers, while firms with

smaller market shares are likely to set lower prices to acquire new customers. Entrant has

nothing to lose by setting low price to attract customers, while incumbent would reap lower

profits from returning customers if it lowered its prices. These results demonstrate how the

presence of switching costs can hinder the dynamics of competition.

My study is novel in several respects. First, competition in dental care markets has

received little attention, as will become evident when discussing the literature. Additionally,

as mentioned in Sintonen and Linnosmaa (2000), dental care di↵ers from health care to some

extent. For instance, a crucial feature of the dental care is that the patient can evaluate

the quality of the service in dental care, as they are likely to undergo the same treatment

several times in their life. Altough this can also be the case for some patients in health care,

for example with chronic diseases, the share of commonly performed procedures is larger in

dental care than it is in health care. The prevalence of asymmetric information, switching

costs and the fact that dental care is a experience good, make studying this market important

and interesting.

Second, there are relatively few studies concerned with firm entries in health care. Hence,

my study provides novel information on how health care firms react to entry by a large low-

cost competitor in the context of private health care market. Third, in the light of increase in

the unit size in health care and the number of large mergers as documented by Gaynor et al.

(2015), it is increasingly important to know how changes in the market environment a↵ect

the market conduct of health care firms. There has recently been a large merger in Finnish

dental care markets investigated by the Finnish competition authority, so information on

competition in dental care markets is in high demand.
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2 Private dental care market

Figure 1 displays Finnish dental care expenditures from 2008 to 2017 (Finnish institute for

health and welfare, 2019). The expenditures are decomposed based on where the expenses

have been used. Total expenses have been increasing from 2008’s 866 million to 2015’s 1098

million. From 2015 to 2016 and 2017 the expenses reduced by some 85 millions. The growth

of the total expense between 2008 and 2015 was mainly dirven by private expenditures.

Private expenses covered by the public health insurance increased from 355 millions in 2008 to

450 millions in 2015. Additionally, private expenditures not covered by the public insurance

increased from under 57 millions to 120 million in 2015. The former of these decreased by

45 millions and latter by 24 million from 2015 to 2016. The public and private expenses

covered by the public insurance are roughly of the same size, private expenditures being

slightly larger. The private expenditures covered by the public health insurance are thus

the largest single group among the Finnish dental expenditures. This is also the side of the

Finnish dental care this thesis focuses on.

Figure 1: Dental care expenditures in Finland
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The dental care insurance reimburses a pre-defined sum out of each procedure, and the

patient pays any costs over the specified reimburement. Some procedures can be reimbursed

only once in a two year period. The current level of reinbursement is low. According to

Linden and Nolvi (2019), the insurance covered on average 15% of the private dentist’s fee

in 2019. The average reimbursement was at it’s largest in 2008, when the insurance covered

on average 39% of the private dental care costs incurred by the patient. Thus, the insurance

has been gradually reduce over the years. In addition to the public dental care insurance,

all Finnish citizen are eligible for public dental care. The public dental care is cheap, but

the queues can be long. In contrast private dental care is more expensive, but the waiting

times are shorter.

In his master’s thesis (Wiik, 2019) calculates the Herfindahl-Hirschman Index (HHI) for

the Finnish private dental care industry. He uses firm-level data on all dental treatments

reimbursed by the Social Insurance Institution of Finland from 2012 to 2017. He finds that

the large urban areas are more competitive, while the less populous rural regions are less

competitive. In the eleven most populated municipalities with average population of 200

000, the HHI is between 0 and 1500. In municipalities with average population of 40 000

the HHI is between 1500 and 2500. In half of the 127 more rural municipalities the HHI is

between 2500 and 8500, while for the other half the HHI is between 8500 and 10000. The

market concentration has been stable between 2012 and 2017. In general the competition is

more fierce in the urban municipalities, while in the rural municipalities the markets can be

quite concentrated. The entry occurs in the central region of Finland, which is the country’s

most urban region. Thus, the entry takes place in setting where the competition is already

quite fierce.

Important property of dental care is the vertical relationship between dentists and dental

care firms. Most dentists practice dentistry as self-employed through their own firm. A large

share of these self-employed dentists operate as tenants at a group practice against a share

of their turnover. According to an interview with a private dentists, the tenant dentist’s

4



firm gives up between 60% to a little less than 50% of their turnover to the practice owning

firm. For this rent the group practice provides services that reduce dentist’s administrative

burden. The firm bills the dentists patients, hires the dental hygienists that assist dentist

and owns the clinic the dentist works at. According to an interviewed private sector dentist,

most dentist working as tenants at group practices consent to the practice owning firm’s

pricing schedule.

Instead of working as an employee or as a tenant at a group practice, a self-employed

dentists can remain as an independent practitioner. These independent practitioners handle

themselves things that come with enterpreneurship like employing assistants, billing patients

and other administrative tasks. They also price their services themselves. According to an

interviewed private sector dentist, most dentists who handle these tasks, operate at either

single practices or at small group practices. These dentists are also able to price their services

themselves.

Figure 2 presents number of dental care units and turnover for entrant’s market, which

consists approximately of municipalities Helsinki, Espoo, Vantaa and Kauniainen. The yearly

values are decomposed based on the unit size, measured as the number of dentists working

at the clinic. The data used to create the figure contains all visits to private dental care

reimbursed by the Finnish public health insurance. The data thus corresponds to the share

of expenditures labelled: ”Private covered by public insurance”, in Figure 1. This is also the

data used in the empirical section of this thesis.

Panel A of Figure 2 displays the total number of dental care units from 2008 to 2017.

The total number has varied between 288 and 344 units. From 2011 to 2016 the number

of units decreased by some 50 units. More interestingly, the number of single practices has

declined from 228 in 2008 to 139 in 2017. Meanwhile, the number of units with six to ten

and over ten dentists has more than doubled. In 2008, there was some 22 clinics with six to

ten dentists, and 17 clinics with over ten dentists, while in 2017 the numbers were 58 and

42. The trend is towards larger units. Meanwhile, the number of clinics has stayed roughly
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Figure 2: Number of units and turnover by unit size in entran’s market

constant. Hence, the total capacity has increased.

Panel B of Figure 2 presents the yearly turnover, decomposed by the clinic size. The total

turnover increased from 66 million to 76 million in 2015. From 2015 to 2017, the turnover

has decreased by 26 millions to 60 millions. Clear trends are the decrease in the turnover of

single practices and increase in the turnover of large practices of over ten dentists. The single

practices’ turnover has declined from 2008’s 22 million to 8 million in 2017. At the same

time, the turnover of clinics with over 10 dentists increased from 16 millions to 31 millions.

In 2017, clinics with less than six dentists produce only 40% of the markets total turnover.

In terms of entrys e↵ect on price, it is important to note who are the price setting agents

at the market. At the time of the entry in the last quarter of 2010, a large share of the

clinics were single practices and able to price their services themselves. However, these care

units produce only a quarter of the total turnover at the market.

In terms of procedure volume, the larger group practices are more significant as shown

in the panel B of Figure 2. The dentists operating as tenants or as employees at these

practices consent to the parctice owning firm’s pricing schedule. Assuming that at clinics

with more than five dentists the practice owner sets the price, a half of the turnover around

2011 is produced in practices where the owner determines the pricing schedule. This is
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consitent with the Finnish Dental Association’s surveys. According to the (Finnish Dental

Association, 2019) 55% in 2012,51% in 2014 and 64% in 2017 of all private sector dentists

were tenants or employed. The rest of the turnover is produced by the self-employed dentists

who operate their own firms and price their services themselves. Assuming the turnovers

reflects the volume produced by di↵erent clinics, the average price e↵ect of the entry is

mainly determined by the practice owning firms. In addition independent dentists set prices

for a half of the procedures performed. Thus, this thesis not only considers dental care firms’

pricing, but also to some extent independent dentists’ pricing behavior.

3 Literature review

How the incumbent firms accommodate an entry by a low-price, low-cost firm in dental

care industry? The reaction mechanism considered in this thesis is price. Incumbent firms

can react aggressively by lowering their prices, thus trying to weaken the entrant and fight

for their market share, or the firms can react passively and keep their prices unchanged,

and let the entrant obtain larger share of the market. This section discusses insights from

the previous literature, first from the theoretical point of view, and then drawing from the

existing empirical literature.

3.1 Theoretical literature

In this subsection I outline what the theoretical literature can tell us about the incumbent

firms’ reactions to the entry. The discussion is focused on the cases where the markets are

characterized by switching costs, and the good sold at the market is an experience good.

These are important characteristics of dental care markets.
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3.1.1 Switching costs

According to Farrell and Klemperer (2007) a product is characterized by switching cost if

changing to another product after the initial purchase brings about additional costs, and

consumer will purchase the same product multiple times in the future. Due to the costs

of switching, consumer becomes locked-in to the service provider at the first visit and as a

result will buy all future services from the same provider.

Switching dentist can be costly in several ways. First, Gravelle and Masiero (2000)

mention that although moving medical records from old to the new provider moves some

information about the patient, all knowledge is not contained in the records. The quality

of care is likely to su↵er from the loss of information. Although they consider doctors,

doctor and dentist are similar enough for the mechanism to works similarly in both domains.

Additionally, moving the medical records and finding a new dentist takes some time and is

thus costly. Second, Klemperer (1995) postulates psychological costs of switching. In dental

care patients might feel that their long-term dentist might be disappointed if their patient

decides to switch away from them, as postulated by Iversen and Lur̊as (2011), again in the

context of doctors. Third, Klemperer (1995) argues that ”uncertainty about the quality of

untested brands” creates switching costs. In dental care, the quality of other dentists is

di�cult to determine without using their services. However, standard switching cost models

do not apply straight to this case of uncertain quality. Models with switching costs assume

that firms do not signal quality with prices, and that consumers do not try brands they

turn out to dislike. These complications are tackled explicitly by experience good literature

discussed below.

I focus on models where firms cannot discriminate between old and new customers. As

prices and o↵ers in dental care usually apply equally well to new and returning customers,

the models where there is no discrimination based on customer history are relevant. These

models provide insights on dental firms’ competition for patients. Some of these models also

study the competition over several periods. First, I discuss the models. Second, I discuss the
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models’ implications for the two kinds of procedures: examinations and follow-up procedures

like fillings.

Klemperer (1989) builds a model where entry always lead to a price wars in markets

with switching costs. Important insight is that price war ends abruptly after one period due

to switching costs. The author constructs a four period model with a dominant firm and

competitive fringe, and with consumers who incur switching costs on products they purchase

for the first time. Product are homogeneous. All firms have constant marginal costs, no fixed

costs and the firms cannot discriminate between new and old customers. The dominant firm

is monopolist for the first two periods, but in the third period fringe firms enter, taking the

incumbents quantity as given, until the market is perfectly competitive. Thus, firms enter

until the entering firms’ price is equal to marginal cost. Incumbent’s price can be higher

than entrants as they have locked-in customers from previous periods. No firms enter in the

fourth period. Consumers enter the market in the first period and stay for all periods. Thus,

no consumer leaves and no new consumers arrive after the first period. The low cost entries

induce incumbent to lower its prices in the third period in fight for its market share. Hence,

the entry leads to a price war. However, the war ends after one period as all firms increase

prices in the fourth period. This is because all firms have locked-in some customers, and can

thus rise prices to some extent without losing those customers.

Klemperer (1989) shows that the character of the price war depends on the magnitude

of switching costs. When switching costs are small, incumbent prices at the same level

as entrants in the third period, and price war is more severe. With large switching costs,

incumbent prices over the entrants’ prices even in the third period, and thus, the price war

is less aggressive. With larger switching costs, incumbent can price higher than entrant in

the entry period, as costs of switching help incumbent to maintain its market share. When

switching costs are smaller, retaining the market share is more di�cult, and incumbent needs

to price lower.

The study implies that the entry should lower the prices in dental care markets in the
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short run. In the long run, we can expect the prices to adjust upwards towards the pre-entry

price levels. The harshness of price war can inform us about the magnitude of switching

costs in dental care. Larger incumbent’s price slashes imply larger switching costs.

Beggs and Klemperer (1992) relax some of the Klemperer (1989)’s assumptions like as-

suming no entry and exit of customers, and studying only four periods. Beggs and Klemperer

(1992) also di↵er from Klemperer (1989) in that they do not explicitly model entry. The

authors develop an infinite period duopoly model to study competition in the presence of

switching costs. Both firms enter in the first period with pre-determined first period market

shares. In each period new customers enter the market and a share of existing customers

leave. The prevalence of switching costs means that after purchasing from either of the firms,

changing the firm is costly and the consumer will purchase from the same producer until she

leaves the market. Although the model does not model entry, it still provides a reasonable

description of price and market share dynamics in market with switching costs over large

number of periods. The model can thus be thought of as illustrating price competition in

the market after the entry has occurred.

The main result of Beggs and Klemperer (1992) is that firms face a trade-o↵ between

exploiting their existing customers and attracting new ones. This is because the firms cannot

di↵erentiate between existing and new customers, but must o↵er both the same price. The

trade-o↵ depends on the existing market shares of the firms. The firm with a larger market

share capitalizes on its large customer base by setting a high price, thus leaving the new

customers to the competitor. In contrast, the firm with smaller market share prices low to

attract new customers. As firms market share increases the attractiveness to milk existing

customers increases, while attracting new customers becomes less appealing. Therefore,

the market share for the larger firm decreases while the market share for the smaller firm

increases. Finally, firms have equal market shares in the equilibrium, irrespective of the

starting shares and assuming costs are identical.

With respect to the entry in dental care markets, the article by Beggs and Klemperer
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(1992) implies that incumbent firms will exploit their existing customer base by keeping

their prices high, while the entrant aims to attract customers by pricing low. As incum-

bents lose market share to the entrant, we should expect them to lower their prices due to

decreased market share, and entrant should increase prices as its market share increases.

Thus, incumbents’ price reaction is likely not instant.

In contrast to Beggs and Klemperer (1992), Klemperer (1987) considers entry explicitly.

The author studies entry deterrence when consumers face switching costs. The author de-

velops a two-period duopoly model, where incumbent operates in both periods, while the

entrant decides whether to enter and incur fixed costs in the second period. Entrant makes

the entry decision based on incumbent’s first period output. Each consumer must pay a fixed

switching cost when buying for the first time from either of the producers. If entry occurs,

second period competition plays out as Cournot competition with corresponding equilibrium.

Firms cannot di↵erentiate between their existing customers and new customers, and thus

o↵er the same price for both.

The main finding of the article is that sometimes the best entry deterrence strategy is

to over-produce in the first period, while sometimes it is better to under-produce. Although

high switching costs are usually considered to make entry more di�cult, locking-in a large

number of customers in the first period can be problematic for the incumbent. This is

because having a large customer base in the first period tempts the incumbent to exploit

the locked in customers by pricing high in the second period. Consequently, it is easier for

the entrant to obtain the non-locked-in customers by pricing low, given that the entrant

can obtain enough customers to cover the fixed costs. The large customer base makes the

incumbent less aggressive in the second period, which benefits the entrant.

Thus, sometimes incumbent can deter entry more e↵ectively by under-producing in the

first period. With the smaller customer base, it is easier for incumbent to compete for

unattached customers in the second period with the entrant. The under-producing is more

e↵ective in deterring the entry when the demand is growing, or when a portion of customers
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leave and new customers arrive at each period. Hence, neither over- or under producing is

always better strategy.

The final point of Klemperer (1987) is that being first at the market is not always ben-

eficial with switching costs. This unintuitive notion arises because of the incumbent firm’s

locked-in customers. The incumbent might focus on exploiting current customers by charge

higher prices, instead of acquiring new customers. If many new customers enter market each

period, entrant might be able to obtain substantial market share by pricing low. Finally, the

second-mover firm might end up being better o↵ than the first firm due the large market

share.

In dental care markets the incumbent firms have already locked-in a large share of market.

Thus, it might be that incumbents are hesitant to decrease their prices due to large number

of existing customers. Holding sales might not be tempting, as the sales decrease profits from

locked-in customers. The incumbents passive reaction might help entrant to attract non-

locked-in customers with low willingness to pay and also similar customers from incumbents

and from outside the market.

3.1.2 Experience good

According to Nelson (1970) experience good is a good whose quality is initially unknown,

but the quality is revealed after using the product. Consumer can only learn the quality

or preference for the good after experiencing it. In dental care, it is di�cult to determine

the quality of the dentist or dental care firm prior to using their services, since the public

quality information is sparse. However, after receiving the treatment the patient has acquired

information on the painfulness of the treatment and whether they like or dislike the provider

in general. After some time has passed, the patient knows for example whether fillings are

intact and feel natural, and whether there are some other problems with treated teeth.

Admittedly, a visit to the dentist cannot banish all uncertainty about the quality, as would

be the case for more simple goods like canned tuna. Nonetheless, according to Sintonen and
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Linnosmaa (2000) several considerations improve the patient’s ability to evaluate the service

quality in dental care. First, most people visit dentist numerous times during their life, which

helps them to form a baseline expectations for the quality. Second, the set of treatments

is relatively narrow, consisting mainly of basic procedures like examinations, fillings and

teeth removals. As patient experiences the same treatments repeatedly, they begin to grasp

what is good and what is not. Thus, in dental care patient can evaluate the quality of the

treatment to larger extent than in other health care.

In this thesis the interest in experience good arises from the e↵ects of entry in markets

for experience goods. The two articles below show that uncertainty about the quality has

interesting implications for the market conduct and incumbents’ responses to the entry. As

mentioned by Villas-Boas (2006), in Klemperer (1995) uncertainty about competing brands

quality is mentioned as one of the causes for switching costs, and hence it is no surprise

that implications for entry’s e↵ect on incumbents’ with experience goods parallel those with

switching costs.

Schmalensee (1982) studies two period market with two experience goods where one

brand is introduced in the first period and another in the second period. The brands are

improvements over the existing alternative, and thus pioneering. Uncertainty about the

brand’s quality manifests in the customers subjective probability of disliking the product

after trying it, and hence the consumer either likes or dislikes the brand. The author shows

that uncertainty about the quality of the good leads the subsequent brand to be at demand

disadvantage. This happens even thought the first brand does not take the second period

entry into account. The demand disadvantage arises from the uncertainty about the qual-

ity, and because the second brand is compared to the first brand, instead of functionally

worse existing product. Thus, it is more di�cult for the second period entrant to convince

consumers to try its brand.

A more relevant notion to this thesis is the optimal pricing scheme of the first brand, which

can also be thought of as an incumbent firm. Schmalensee (1982) shows that the penetration

13



pricing is optimal for the first brand. Penetration pricing means that the price is low in the

first period to attract customers, and it is subsequently increased as the brand has acquired

market share. The pricing schedule is due to uncertainty about the brands’ quality. The

probability of disliking the product and negative utility from using disliked brand reduce the

expected utility of trying the first brand. These properties lead the incumbent firm to price

lower in the first period to induce consumers to try the product. As Schmalensee (1982)

assumes that consumers always like the product, the incumbent firm can increase its prices

in the second period by the amount that the uncertainty reduced the expected utility of

trying for consumers in the first period. Thus, the uncertainty leads to penetration pricing

for the incumbent.

Although the model is quite abstract and does not allow incumbent firm to take the entry

into account in its decisions, the model still highlights the implications of quality uncertainty

with experience goods. The incumbent pricing scheme and the demand disadvantage hint at

quite passive reaction to the entry by dental care firms. The model seems to indicate that

in might be di�cult for entrant to steal customers in dental care markets, as incumbents’

customers might be hesitant to try the new product with uncertain quality, at least without

large price di↵erence.

Bergemann and Välimäki (2002) study entry in dynamic setting where two firms compete

in quantities with vertically di↵erentiated experience goods. Instead of discrete time, the

authors assume continuous time with infinite horizon. Quality of entrant’s product is uncer-

tain, and purchases of the entrant’s good create information on the quality. All consumers

are assumed to hold the same beliefs about the uncertainty of the new product. Thus, as

more customers purchase the entrant’s good, the uncertainty about the quality is mitigated

identically across all consumers. In addition to common uncertainty, all consumers share the

same valuations for the two products.

The authors solve for the optimal static and dynamic quantity and price policies for both

firms. The policies depend on the uncertainty. In the static case, firms optimize given level
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of uncertainty, while in the dynamic case firms take into account the fact that uncertainty

about the entrant’s product is reduced as more products are sold. In turn, the reduction

in uncertainty a↵ects consumers’ beliefs about the expected value of the entrant’s product.

These considerations result in di↵erent pricing policies for the static and dynamic cases. The

static policies at di↵erent levels of uncertainty act as a baseline for the optimal policies in

the dynamic set-up where uncertainty develops endogenously.

Bergemann and Välimäki (2002) find that entrant’s optimal pricing strategy depends

on the characteristics of the good. A good with a higher quality than incumbent’s good is

launched at high prices and lower quantities, whereas a substitute that is at best as good as

incumbents good, is launched at low prices and at high quantities. In the model incumbent

reacts similarly to entry by both kinds of goods: incumbent lowers prices and increases

quantity. The price and quantity reactions are strongest at the time of entry when the

uncertainty about the new product’s quality is largest. As the entrant wins market share

and as the uncertainty about the quality diminishes, with substitute good both entrant and

incumbents gradually increase their initially low prices and decrease their quantities. In the

case of high quality good, entrant lowers their high prices and increases quantity as they

acquire market share, while the incumbent behaves as in the substitute good case.

The entry in dental care markets is analogous to the case of substitute product in Berge-

mann and Välimäki (2002)’s model. The entrant is vertically di↵erentiated from the incum-

bent firms, and their product is likely at best as good as the incumbents’ products. Thus,

according to the model, the entrant should enter at low prices and incumbents should react

by lowering their prices. In addition, we can expect both to increase their prices gradually

as entrant solidifies its position at the market.

3.1.3 Brief summary of theoretical literature

The presence of switching costs has implications for incumbents reaction to entry. Klemperer

(1989), implies that the entry of fringe firms starts a price war that lasts one period. The
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intensity of the war depends on the extent of switching costs. Large switching costs lead

to less severe price war, while with lower switching costs the war is more intense. Thus,

incumbent firms’ reaction in dental care markets might enlight us on the magnitude of

switching costs. However, as in this article the market moves from monopoly to competitive

conduct during one period, the change in market structure is extreme compared to the entry

in dental care markets. Thus, the price reaction to the latter is likely smaller. Additionally,

all firms rise prices after the entry-period.

Klemperer (1987) highlights that incumbents’ reaction depends on the pre-entry market

shares. With high market share incumbent firms’ are more likely to exploit existing customers

by pricing high, rather than aggressively slash prices in reaction to entry. The conclusion

is overturn if incumbent firms have small market shares. This reflects the important trade-

o↵ between acquiring new customers with low prices and exploiting existing customers. In

dental care markets, smaller firms with lower market shares might react to the entry more

aggressively. However, the dental care markets are in general not concentrated and there

are not that many dominant firms at least within individual geographical markets. Thus,

we should expect some reduction in incumbents’ prices after the entry.

Beggs and Klemperer (1992) do not consider entry, but the two firms start in the first

period with pre-specified market shares. Thus, the article describes the long term dynamics

of prices and market shares in presence of switching costs. The authors find that firm with

larger market share prices higher and exploits their current customers, while the firm with

lower market share prices lower to acquire new customers. These dynamics lead eventually to

identical market shares and prices. In the context of dental care entry it might be expected

that in short term incumbents price higher, and entrant prices lower and acquires market

share. In the long term, when entrant has acquired some of the incumbents customers we

should expect the entrant to increase their prices while incumbents lower their prices.

The most important caveat when applying these articles on dental care, is that the articles

start from very concentrated markets. The dental care markets are much less concentrated,
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and thus, the reaction to the entry in dental context is likely subdued as the change in

market structure is smaller. To summarize the incumbent firms’ are likely to reaction to the

entry in dental care market by lowering their prices in short term, but rising them again in

the long term. Additionally, firms might also decrease their prices in the long term if they

lose a lot of market share to the entrant.

The literature on competition with experience goods has similar implications for the entry

in dental care markets as the switching cost literature. This is not surprising, as uncertainty

about the untried product’s quality can be considered a reason for switching costs. The

main di↵erence compared to the switching cost literature is that consumers might dislike the

product they try. This complicates the analysis.

Schmalensee (1982) shows that incumbent firms are in strong position in markets with

experience goods. There are two periods. In first period the firm one firm enters, and in

the second period firm two enters. The customers who tried and liked firm one’s product in

period one still face uncertainty whether they like the firm two’s product. Thus, the firm

two’s prices must be significantly lower than firm one’s to convince firm one’s customers to

try their product. The model demonstrates that incumbent firms are in strong position in

markets with experience goods, even though the firm one is not allowed to take the second

firm’s entry into account. This might make the incumbent firms in dental care markets

reluctant to lower their prices to fight the entry.

Bergemann and Välimäki (2002) study entry in dynamic setting where two firms compete

in quantities with vertically di↵erentiated experience goods. They show that the entrant’s

optimal entry strategy depends on the quality of the good. A good that is improvement

over the existing alternatives is introduced at higher prices, with prices gradually lowered as

information about the product is dispersed. A good that is at best as good as the existing

alternatives is launched at low prices and prices are increased as the information spreads.

Incumbent firm reacts to both entries by first lowering their prices and then gradually in-

creasing prices.
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The dental care entrant’s services can be considered to be at the best as good as the

alternatives. Thus, according to Bergemann and Välimäki (2002) the incumbents should

react to the entrant’s low prices by lowering their own prices. Moreover, we should expect

that entrant and the incumbents should increase their prices as the entrant establishes their

position at the market.

The experience good literature implies the pattern of short term price reduction by

incumbents after the entry and long term price increases towards the pre-entry price. This is

quite similar to the switching cost literature. As in switching cost literature, the implications

are not uniform as Schmalensee (1982) hints at quite passive reaction from the incumbent

firms. However, I consider the Bergemann and Välimäki (2002) to be more relevant to my

research question due to vertical di↵erentiation and allowing incumbent to react to the entry.

Thus, I expect that the incumbents lower their prices after the entry, but gradually increase

the prices towards per-entry levels as the entrant has established their position at the market.

3.2 Empirical literature

I go through empirical literature focusing on competition in health and dental care markets.

First, I discuss articles studying hospital entry. Second, I consider competition between

physicians. Third, I summarize studies on competition in dental care markets.

The e↵ects of competition on quality and price have been studied in industrial organi-

zation of health care, see Gaynor et al. (2015) and Gaynor and Town (2011) for a survey.

However, the focus has been on mergers and acquisitions, and on hospitals. In this subsection

I will instead focus on entry in hospital markets, and studies investigating price competition

among dentists.

3.2.1 Entry in health care markets

Cooper et al. (2018) study the e↵ect of government induced entry of private surgical centres

on public hospitals in the UK. They are interested in how the entry a↵ected incumbent
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hospitals’ e�ciency and case-mix, concentrating on hip and knee replacements. The authors

observe the health status of individual at the public NHS hospitals before and after the

surgery and use these to measure the change in patient-mix in incumbent hospitals.

As their e�ciency measure Cooper et al. (2018) use a pre-surgery length of stay (LOS).

Higher quality hospitals should be able to treat their patients faster, with the same clinical

quality compared to lower quality hospitals. Hence, hospitals with lower LOS but the same

quality are more e�cient. However, LOS is sensitive to patient characteristics, as more

fragile and sicker patients need more time to heal after the surgery. If entry changes the

patient characteristics in incumbent hospitals, LOS might be a↵ected only due to changes in

these characteristics. Additionally, unwanted hospital behaviour like discharging patients too

early and treating only healthier patients might a↵ect the LOS-measure. Hence, the authors

divide LOS to the pre and post-surgery length of stays and use only the former. They argue

that the above mentioned problems are smaller when using pre-surgery LOS and consider it

to be better measure for the e�ciency in general. They also demonstrate that pre-surgery

LOS explains only 0.5% of observable patient characteristics, while the post-surgery LOS

explains 12%.

The authors use the di↵erence-in-di↵erences method to compare the development of

outcomes for incumbents in entry markets to other incumbents. Cooper et al. (2018) argue

that entry locations are uncorrelated with outcomes of interest, as the government chose

the entry locations based on waiting times, and hence, the identification strategy is reliable.

The authors find that the entry increased e�ciency as the pre-surgery LOS in incumbent

hospitals decreased by 16% to 24% for knee and hip replacement surgeries. They also find

that entry lead to a 11.6% increase in Charleston score on average in incumbent hospitals.

This indicates that entry worsened the case-mix in these hospitals, while the entrants treated

the healthier patients. However, the latter e↵ect might be to some extent due to the legal

right of surgical centres to decline treating certain patients.

Like Cooper et al. (2018), Cutler et al. (2010) study entry brought about by a policy
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change. They use change in legislation allowing entry on cardiac markets in Pennsylva-

nia. Prior to the change, operating on cardiac surgery market required a certificate-of-need

(CON). They investigate how the entry a↵ected the volume of incumbent firms, the share of

surgeries performed by high quality surgeons, and consequent welfare e↵ects of the entry.

Their analysis is motivated by welfare economics of entry and a model of excessive entry.

Theoretically, entry lowers prices, but entrant incurs fixed costs. If the welfare gains from

the lower prices are less than the fixed costs of entry, entry decreases welfare and is thus

excessive. The authors insight is that excessive entry is less likely when inputs of production

are inelastically supplied.

Suppose that hospitals employ two kinds of surgeons, high quality and standard quality.

The former is arguably less elastic in supply. Sharing of rents between hospital and surgeon

depend on hospitals possibility to substitute the surgeon with other surgeons, and surgeons

power to take their patients elsewhere. By employing standard surgeons, hospital obtains

larger share of the rent, as standard surgeon’s negotiation position is weaker than that of a

high quality surgeon’s. In oligopolistic input markets, hospitals use more standard quality

surgeons, as employing high quality surgeons decreases the rents for hospitals more rapidly.

Entry reduces the market power of incumbent firms in the input markets, and thus it becomes

increasingly di�cult to restrict the use of high quality surgeons. Markets will move towards

competitive case, more in inputs where the situation is further from the competitive case.

Hence, the change in use of inputs should be largest in the high quality surgeons.

The authors find that the volume shifts away from incumbents towards entrants and that

the market share of high quality surgeons increase as a result of the entry. Welfare e↵ects

of the entry are deemed neutral, as the welfare gains approximately o↵-set the fixed costs of

entry.

Bresnahan and Reiss (1991) introduce a new empirical framework for measuring the

e↵ects of entry in concentrated market and apply it to several industries, including dental

care. Their approach requires data only on demand and number of firms on a market. The
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framework is based on observation that the marginal profits at an oligopoly market decrease

towards competitive levels as the number of competitors increase. The decrease in marginal

profits after the entry imply that the competition becomes more stringent.

In the absence of data on marginal profits the authors construct an alternative way to

measure the change in marginal profits – an entry threshold. The threshold for market

with one firm is derived from monopolists zero profit condition solving for the number of

customers S1 at the market with one firm. This is equal to fixed costs divided by variable

costs per customer. Per firm entry threshold is S1 = limN!1
SN
N in competitive markets,

where SN is like S1 defined above, but for N firms. S1
S1

is the entry threshold ratio, which

measures how the variable profits change moving from market with monopoly to competitive

markets, assuming that fixed costs are constant across firms. It is essentially the ration of

customers per firm in competitive and monopoly market.

If the entry threshold ratios of consecutive firms (SN+1

SN
) decreases when more firms enter

the market, competition must become more stringent. If the ratio stays constant while the

number of firms increase, we must have reached the competitive equilibrium. The ratio is

used in this way to link changes in market conduct to number of firms at the market.

Bresnahan and Reiss (1991) find that most of the change in market conduct happens

with the entry of third to fifth firm. For dental services, market seems to reach competitive

levels when the fourth firm enters the market.

The largest problem of Bresnahan and Reiss (1991) is that they do not identify whether

the threshold ratio changes because marginal profits changes or whether the fixed costs

change. Hence, it might be that the fixed costs of consecutive entrants change while marginal

profits are constant and the observed change in market conduct is driven by changes in

fixed costs. Abraham et al. (2007) extend the framework of Bresnahan and Reiss (1991) to

address this issue and apply the modified framework to study competition and entry in local

hospital markets. They use quantity data which allows them to separately identify whether

the threshold ratio changes because of the marginal profits or because of the fixed costs.
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The authors find that in local hospitals markets per firm population with one, two, three

and for or more firms are 7 000, 12 500, 19 000 and 20 000 people by hospitals. This indicates

that up to the third firm markets become more competitive, after which the competition does

not get tougher. The entry by second firm increases quantity by 23% compared to just one

firm and entry of a third firm increases the quantity demanded by 15% compared to two

firms. The e↵ects seem quite larger and Gaynor and Town (2011) consider the magnitude

of the e↵ects unplausibly large.

These articles show that entry in hospital markets a↵ects the market conduct of incum-

bent firms. Most of the studies find substantial e↵ects in relatively concentrated markets.

However, dental care is more similar to primary care than to hospital care, and thus, the

e↵ects might di↵er from those in hospital markets. Nevertheless, the results indicate that

an entry in dental care markets should a↵ect incumbent firms.

3.2.2 Competition between physicians

Dental care is more similar to primary care, compared to more involved care given in hospi-

tals. Next I will discuss two articles studying price competition between physicians. Dunn

and Shapiro (2014) use patient-disease level health insurance claims data to investigate the

e↵ect of market concentration on the prices physicians charge from the insurers in the US.

The authors assert that in more concentrated physician markets, physicians possess higher

bargaining power against insurance companies. Hence physicians are able to set higher prices

and extract larger share of rents from the companies. Dunn and Shapiro (2014) construct

a market concentration measure similar to one used by Kessler and Mcclellan (2000). The

measure is based on travelling time required to reach competing physicians, which is used to

construct predicted market shares. Using the predicted markets shares eliminates the worry

with standard Herfindahl-Hirschman index (HHI) that the higher quality physicians would

attract more patients. As higher quality physicians likely charge higher prices, using HHI

could lead to upwards bias in the e↵ect of concentration on prices.
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As concentration in insurance markets also a↵ects bargaining between physician and in-

surer, the authors also control for insurance market’s concentration using HHI. Due to the

above mentioned problems with HHI, Dunn and Shapiro (2014) instrument for HHI with

population measures following Berry and Waldfogel (2001), and Davis (2006). The authors

argue that demographics like population or unemployment rate a↵ect long-run market struc-

ture, but do not a↵ect short term prices, and hence can be used as an instrument.

Dunn and Shapiro (2014) estimate cross-sectional within-state and within-country speci-

fications, and a panel specification, and the results vary quite a lot between di↵erent specifi-

cations. The authors conclude that physicians in market with concentration measure in 90th

percentile charge 14-30% higher prices compared to physicians in the 10th percentile of the

concentration measure. Additionally, the e↵ect of concentration on prices grows larger as

the concentration increases, instead of increasing proportionally. However, the results need

to be interpreted cautiously, as the authors are not able to control for unobservable factors

that a↵ect physicians decision to enter the market or join a group practice. They argue that

these unobservable factors introduce downward bias to the estimates. Additional concern is

whether the instruments are valid. The authors mention that if higher quality physicians

choose to practice in more densely populated areas, the estimates are biased downward.

Gravelle et al. (2016) study competition between general practitioners (GP) in Australia.

GPs are allowed to price freely, and patients pay the share of fees above the nation’s universal

health insurance’s subsidy. Moreover, price discriminating between patients is allowed, and

it is common for GPs to charge a portion of their patients prices equal to the subsidy. Setting

price at this level is called bulk billing. The authors investigate whether competition a↵ects

prices, share of bulk billed patients, and quality, which is proxied with consultation length.

Longer consultation implies better quality.

The authors formulate a model of GP quality and price discrimination that allows for

bulk billing and entry. They then use combination of survey and geographic location data

to empirically asses the implications of the model. The survey is targeted at all GP’s in
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Australia. It contains questions on share of bulk billed patients, on current fee for a standard

consultation, on the length of average consultation and the number of patients seen per

week. Questionnaire includes information on GP characteristics. However, the response rate

is only 12% for regions in urban areas. These are the areas used in the analysis. Due to

the low response rate, the sample is not representative and selection into the data is likely

endogenous.

Gravelle et al. (2016) use as their measure of competition the driving time to the third

closest competing GP. Using the driving times deals with the endogeneity of HHI-index,

explained in more detail when discussing Dunn and Shapiro (2014) above. Other location

specific confounders the authors control for by estimating models with local random and

fixed e↵ects, and a Mundlak model. The latter is random e↵ects model, where correlation

between random e↵ect and observable location related covariates are controlled for by in-

cluding averages of local area factors into the regression. Essentially, Gravelle et al. (2016)

use within Statistical Local Area variation in distance to the third closest competing GP to

evaluate the e↵ects of competition. To make use of the observations with bulk billing, they

also estimate Tobit models with and without Mundlak.

They find that one percentage increase in the distance to the third closest competitor

increases average prices, and prices for those not bulk billed in all linear specifications by

roughly 1.8%. In tobit models average prices increase by 2.2% with one percentage increase

in distance, while prices for non bulk billed patients increase by 1.7%. Number of bulk billed

patients increases as the distance to the third closest competitor increases, as the theoretical

model predicts. The authors do not find e↵ect on quality, and the estimate is precise. To

give some idea of the magnitudes, one standard deviation (0.975) increase in log distance to

the third nearest competitor increases average price by $0.90 and increases the number of

bulk billed patients by 3.3 percentage points. Moving from the 10th percentile to the 90th

percentile in distance to the third closest competitor, increases average prices by 2.17 dollars

and reduces the share of bulk billed patients by 7.9 percentage points.
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The magnitude of price e↵ect is small, but the change in share of bulk billed patients

is economically significant. However, due to the low response rate of 12%, the estimates

are likely plagued with sample selection bias. Additionally, variables are likely to contain

measurement error, which might attenuate the estimates. Nonetheless, the estimates hardly

di↵er between di↵erent specifications, which increases the trust in the results. All in all, the

study indicate that in the Australia GP’s use their market power to charge higher prices,

although the evidence is far from conclusive.

The two studies hint that physicians, in the absence of competitors, use their market

power to gain leverage against insurers and to charge higher prices from patients, at least in

relatively concentrated markets. Hence, intensified price competition in dental care markets

might a↵ect the market conduct of incumbent firms, even in less concentrated markets.

3.2.3 Competition in dental care markets

Economics literature on dental care markets is sparse, and focused on utilization and on

estimating demand elasticities. See Sintonen and Linnosmaa (2000) for a survey of that

literature. However, there are three studies on competition in dental care markets relevant

to this thesis. The first two study competition in Norwegian dental care markets, while the

third focuses on competition in Finnish setting.

Grytten and Sørensen (2000) investigate how competitive the Norwegian dental care

market is two years after dentists were allowed to set their own prices, instead of centrally

set prices. They do this by first running a survey and then using the data to estimating price

elasticity of demand for number of consultations by dentists and estimating price variation

among dentists, using OLS. The estimated elasticity is 0.46 and the price variation 0.26

which are both small, implying that competition between dentists is modest. The authors

thus conclude that the market for private dental care is not competitive in Norway. However,

the lack of credible identification strategy and the use of survey data brings the reliability

of the estimates, and hence the conclusion, into question.
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Grytten and Skau (2009) study the e↵ects of competing for patients in Norwegian dental

care markets using survey data. In Norway, some dental care specialists face competition

from general practitioners, while others do not. The group facing more competition performs

procedures that also a generalist can o↵er, while other specialities perform procedures only

they have skills to execute. Hence, the di↵erence in competitive pressure from general dental

practitioners between di↵erent groups of specialists.

The authors regress dentist’s net income on speciality dummies with general dentist as

a baseline. The results indicate that orthodontists have 37 euros and oral surgeons 62 euros

higher net income per hour compared to generalist. Other specialities net income per hour

is not statistically significant from the general dental practitioners at 5% level.

Grytten and Skau (2009) interpret these di↵erences in net income as supporting their

hypothesis about competition between only certain specialists and general dentists. How-

ever, as di↵erent specialities di↵er from each others in observable characteristics like gender

and age, and although these characteristics are controlled for, most likely there are other

unobserved di↵erences between specialities that could explain the net income di↵erences.

Hence, the di↵erences are not causal impact of competition, but rather a correlation that

could be driven by something else. Moreover, the estimates are likely biased due to omitted

variable bias induced by the unobservables.

Widström et al. (2011) like all studies in this subsection, run a survey where they collect

information on Finnish private dental care in 2005. They are interested in how dentist price

their services, and whether the recent reform allowing over 18-year old to visit public dental

care, which was previously reserved only for under aged, increased competition between

dentists. The survey includes all private dentists in ten largest cities in Finland and the

response rate is 59.6%.

They find that only 48% of respondents felt that they had faced competition, and a

quarter felt that they had faced price competition. In addition, competition in marketing

(38%), in variety of services provided (37%) and in the quality (32%) were all more commonly
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reported than competition in prices. Roughly 70% of those that answered, used pricing

service by Finnish Dental Association, that calculates prices for other services based on a

price for one surface fill given by the user. A little over half of the respondents change

their prices at least once a year. 70% report that the Dental Association’s calculations on

changes in costs a↵ect their pricing much or very much. 36%’s pricing decisions are a↵ected

by mean prices of procedures in Finland, which is published by Statistics Finland. 17% of

the respondents take into account their peers prices while changing their own prices.

Widström et al. (2011) conclude that the reform did not increase competition and that

although the prices of other dentist do not seem to a↵ect the prices substantially, other

prices a↵ect the pricing decision indirectly through average prices. However, it is unclear

how relevant these results are for my thesis, as my analysis uses years starting from 2010,

five years after the survey. Additionally, the response rate is only 59.6%, meaning that the

sample might not be representative of the whole population of private sector dentists.

To summarize this section, the evidence on competition in dental care markets is mixed.

Only Grytten and Skau (2009) finds e↵ects of competition on prices. However, the studies

from Norway lack robust identification strategy and hence the results are likely biased. For

the same reason, studies are not able to estimate the causal e↵ect of competition on dental

care market. Additionally, all studies utilize survey data, and hence, there might be further

problems with representativeness of the sample, self-selection to the sample and measurement

error. Thus, it is hard for me to draw definite conclusion from this literature.

4 Data, treatment and control groups, and identifica-

tion strategy

I estimate causal e↵ects of entry on incumbent firm’s prices and number of dental exami-

nations and fillings performed, using di↵erence-in-di↵erences (DID) regression. The DID-

method compares the mean di↵erence in prices and number of procedures between the entry
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market and other urban municipalities in Finland before and after the entry. The most im-

portant assumption of the DID is parallel trends. The assumption requires that the trends

in prices and number of procedures would develop similarly in the entry market and in the

other urban municipalities had the entry not happened. In the rest of this section I describe

the data, explain how I divide the data into treatment and control groups, and discuss the

entry. Then, I present summary statistics, regression specifications and finally I consider the

DID assumptions and threats to the identification strategy.

4.1 Data

I use comprehensive administrative data on visits to private dental care provided by KELA

the Social Insurance Institution of Finland for years 2008-2017. The data contain information

on all visits to private dental care, that were reimbursed by KELA. I observe the procedure,

its price, date of visit, care unit’s name, location and zip-code, dentist identifier, and dentist’s

age, sex and speciality, patient identifier, patient’s age, sex, income, wealth and zip-code of

residence and additional information. One observation is one procedure, instead of visit,

as one visit might include several procedures. Moreover, as I focus on specific procedures,

keeping data at procedure level is convenient.

I convert the prices to real quantities using the Consumer Price Index constructed by

Statistics Finland, using 2005 as the base year. As the data does not contain information

on which firm the dental care clinic belongs to, this information was added by hand for the

municipalities used in the analysis. Identifying clinic’s firm is done in a simple fashion: if

clinic’s name contains firm’s name, the clinic is assigned to belong to that firm. Clinics with

the same or similar enough name are assigned to belong to the same firm.

The data lacks information on how far the patients travel to the clinic to receive treat-

ment. I calculate1 this using data on patients’ and dental clinics’ zip-codes, and spatial data

on zip-code coordinates obtained from Statistics Finland (2020). The distance travelled is

1I am grateful to Mikko Nurminen for providing me with the code for the calculation.
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defined simply as the distance between the center of patient’s residency’s zip-code and the

center of clinic’s zip-code.

When studying the entry’s e↵ect on number of procedures performed by incumbent firms,

I aggregate the data on quarter-clinic-procedure level. Thus, one observation is the sum of

examinations performed by clinic A in the first quarter of 2010. Moreover, I also aggre-

gate several controls from microlevel to quarter-clinic-procedure level. Patient and dentist

age -controls are the median of respective values for each unique quarter-clinic-procedure

combination in the data. The share of procedures performed by specialists and the share of

procedures performed during times for which the extra reimbursed is applicable, is calculated

as a share of all procedures at the quarter-clinic-procedure level. Patient incomes are a sum

of yearly earnings and yearly capital income. The sums are collapsed into medians for each

unique quarter-clinic-procedure combination.

The data does not contain information on o�ce fees. Also, I do not observe whether the

patient is privately insured. However, private insurance usually only covers the care if the

teeth is damaged in an accident. Hence, some dental examinations might be covered by the

private insurances, but for the fillings this is unlikely. In addition, the data does not contain

visits to the occupational health care services.

I will restrict the analysis to period from 2008 to the third quarter of 2013 due to the large

number of mergers and acquisitions after this period, which might invalidate my identification

strategy. For example, there were four mergers by seven largest dental care firms in Helsinki

during year 2014. Data on mergers is from Wiik (2018). These restrictions leave me with a

period of over three years from the entry in the fourth period of year 2010 to the end of year

2013. This should be long enough for me to observe any e↵ects of interest.

5.9 million observations are missing the dental care unit information, including the lo-

cation of the care unit. This amounts to 13.3% of all observations. From examinations

and fillings performed from 2008 to the third quarter of 2013, 1.9 million out of 10 million

observations are missing the care unit information. Because of the missing information, I
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am unable to allocate these observations to their specific municipalities. Thus, I cannot

determine whether the observations belong to the treatment or control group. I drop these

observations from the analysis.

As an additional reason to omit observations after year 2014, KELA’s reimbursement

policy changed in 2015. From year 2015 onwards dental examination is reimbursed only

once in two years. Thus, I lack the data on any additional examinations that the individual

might have purchased themselves during the two year period.

I focus on analysing dental examinations and three di↵erent sized dental fillings. The

dental examinations consist of procedures coded SAA02 in Finnish institute for health and

welfare’s oral health care procedure classification system (Aalto, 2015). The fillings consist

of procedures coded SFA10, SFA20 and SFA30. According to Aalto (2015) the examination

procedure includes things like investigating the health of teeth and mucosa, and it lasts at

most 20 minutes. Fillings are procedures where holes caused by caries are treated and filled.

The one surface filling indicates that the filling covers one surface of the teeth, two surface

filling covers two surfaces of the teeth etc.

These procedures are some of the most common procedures. Out of 730 thousand proce-

dures performed in Helsinki during 2009, 12% were basic examinations, 10% one surface fills,

11% were two surface fills and 5% were surface fills with three or more surfaces. Together,

these procedures make up 37% of all procedures performed in Helsinki during year 2009.

The procedures are thus a large share of all procedures performed.

In addition to being common, the examinations and fillings are fundamentally di↵erent

procedures. Pauly (1978) distinguishes between ”diagnostic” procedures, whose primary aim

is to acquire information about the health status, and ”active-therapeutic” procedures which

involve treating the conditions deemed necessary during the prior diagnostic visit. The dental

examinations are diagnostic services and the fillings are active-therapeutic services. Thus,

the patient practically always undergoes a dental examination before the actual treatment

is performed.
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This is important as dental care is an experience good and switching a dental provider is

costly as argued in Section 3.1 and in Chirico (2013). Both of these features make patients

less likely to change their provider after the first visit. As the first visits are almost always

examinations, a firm that wishes to obtain as many locked-in customers as possibly might

want to set a low price for examination and then higher price for the follow-on procedures

like fillings. This pricing scheme would take into account the fact that the patients are less

likely to move to competitor after the first visit. Thus, the fiercer competition for unattached

and new customers induced by the low pricing entrant might reduce prices for examinations

more than for fillings.

In addition, when a patient books a time for the examination they know that they are

going pay the price of that procedure. However, they do not know what follow-up treatments

are determined necessary for them by the dentist. Thus, examination prices should be

more relevant when choosing a dentist. Moreover, according to Jauhiainen et al. (2013)

information about the dental care prices was scarce in Finland during the years 2008-2013.

The information was likely better available for the one basic procedure, like examination,

than for diverse set of follow-up procedures including fillings. These two factors imply that

patients should be more sensitive to examination prices compared to filling prices. From

firm’s point of view, demand might be more sensitive to examination prices, and thus it

would make sense to lower these prices more when fighting the entry.

By studying price reactions for di↵erent types of procedures I am able to evaluate whether

above mentioned features are important in dental care markets. If that is the case, I would

expect the examination prices to decrease more than the filling prices.

In addition to the all above reasons, an interview private sector dentist mentioned that

a common o↵er in dental care is to lower the price of examination for some period of time.

On the other hand, the price o↵ers usually do not include the fillings. This suggest that the

examination prices should react more strongly to the entry than the filling prices.
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4.2 Treatment and control groups

The treatment group consists of all dentists and dental care units within 20 kilometers from

the entrant. This definition encompasses the whole municipality of Helsinki, Espoo, and

Vantaa except one zip-code. Kauniainen, a small municipality located inside Espoo, is also

within the market boundaries. Thus, the treatment market consist approximately of the

urban Capital Region of Finland.

Roughly 88% of the entrant’s patients reside within this area. The distance from patient’s

home to the clinic is calculated as a distance from the zip-code where clinic’s patient is

resident to the zip-code where the clinic is located, taking the curvature of the earth into

account. Figure 3 demonstrates that 20 kilometers is sensible market boundary, as such a

small share of entrant’s patients come from outside this area that the entrant is unlikely

to compete for theses customers with the area’s firms. For example, increasing the market

boundaries to 25 kilometers, would only bring two percentage of entrants customers within

the market boundaries. For further five kilometre increases this percentage is even smaller.

Finnish Competition and Consumer Authority (2018) (FCCA) defined the geographic

market for dental care services in their recent analysis of merger between Colosseum Dental

Group AS and Med Group Hammaslääkärit Oy. To evaluate the relevant geographical

market, they performed Catchment analysis. The idea in the analysis is to define the area

that dental clinic’s patients are willing to travel to visit the clinic. The catchment area is the

area where the bulk of the clinics patients locate. The FCCA conducts a survey in dental care

clinics to collect information on patient’s home municipality. They find that in general the

Finnish dental care market size is between 15 and 40 kilometers. In Helsinki, large number

of patients live within 10 kilometers from the clinic they visit, but there is also a large

share of patients that travel to their clinic from outside Helsinki. The Finnish Competition

and Consumer Authority (2018) concludes tentatively that the Capital Region constitutes a

single market. This definition is consistent with my definition of the treatment market. In

addition, especially in smaller localities the municipality boundaries form a distinct market.
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Figure 3: Distance Travelled to Entrant

My measure for geographic market might be problematic if the patients travel to their

dentist from work, instead from home. In that case, distance from the patient’s job to the

clinic might be more relevant measure for the entrant’s market. Since most jobs are are

located in the central areas, while a large number of people lives in suburban areas, distance

travelled from work is likely less than the distance travelled from home. This would lead to

an overestimation of the entrant’s market, and to a downwards bias in my estimates as some

firms classified as entrant’s competitors actually belong to a di↵erent market, and thus are

not a↵ected by the entry. To address this concern, I evaluate the heterogeneity of the e↵ect

on the incumbent clinics based on the distance from the entrant.

As the treatment group is an urban area, the most plausible control group consists

of other urban areas in Finland. Thus, I choose as a control group 14 most populous

Finnish municipalities: Turku, Tampere, Oulu, Kuopio, Kouvola, Joensuu, Lappeenranta,
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Hämeenlinna, Vaasa, Seinäjoki, Rovaniemi, Jyväskylä, Lahti and Pori.

Two first columns of the table 1 describe the baseline characteristics of the treatment

and control group for year 2009, three quarters before the entry. The average price of the

examination is 40 cents lower in the control group, whereas the di↵erence is roughly two euros

for the one surface filling, four euros for the two surface fillings and little under three euros

for the three surface fillings. To summarize, the baseline di↵erences in the prices between

the treatment and control group are small.

Table 1: The Balance Between Treatment, Control and Robustness Groups for year 2009

Treatment Control Robustness
Average price examination 49.52 49.12 49.50
Average price one surface filling 54.79 52.41 52.71
Average price two surface fillings 91.15 87.30 87.86
Average price three surface fillings 105.35 102.62 104.38
Average N dentists in unit 8.94 4.85 4.24
Average N dentists in unit with 1 > dentist 12.81 8.18 8.46
Share of one dentist units 0.66 0.78 0.45
HHI 444.43 1443.63 485.30
Observations (hundred thousands) 4.19 6.63 2.89
Notes : The entrant is not included in the calculations

However, the remaining rows of the Table 1 reveal considerable di↵erences between treat-

ment and control group. The Herfindahl-Hirschman Index (HHI)2 which measure the inten-

sity of competition at market, is drastically larger for the control group. As higher value

implies less intense competition, the control markets are on average less competitive than is

the treatment market.

In addition, the average clinic size is smaller across the markets in the control group,

compared to the treatment group. The average number of dentists in clinic is almost double in

the treatment group compared to the control group. The last row of the table 1 demonstrates

that a smaller share of dental care units are solo practices in the treatment group, which

explains the large di↵erence in average size of the clinic. In treatment group 66% of the

2Defined as
PNj

i=1 s
2
ij where sij is firm i’s market share in market j and Nj is the number of firms in the

market j.
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clinics are solo practices, while in the control group the share is 78%. When ignoring the

solo practices the average number of dentists in clinic increases in both groups, while the

di↵erence in the averages increases from 4.1 to 4.63, as can be seen from the table 1.

I alternatively run estimations using only three the most populous cities as a control

group. This demonstrates my estimates’ robustness to the alternative control groups. In

addition using the most urban municipalities lessens the worry that the baseline di↵erences

between treatment and control group imply violations of parallel trends assumption Kahn-

Lang and Lang (2019). These urban municipalities are Turku, Tampere and Oulu. These

large cities account for roughly three sevenths of observed dental examinations and fillings

in the control group. Thus, although the control group consists of several municipalities, the

most urban ones are pronounced in the analysis due to their considerable population.

The third column of the table 1 displays the baseline characteristics of the group consist-

ing of three large cities. As expected the average prices of the procedures are closer to those

of the treatment group than was the case for the control group. Additionally, the HHIs are

almost identical between treatment and robustness group. In contrast, the average clinic

size appears to be smaller for the robustness group than for the control group, in spite of

the remarkably lower share of one dentist units. The share of one dentist units is just 28%

for the robustness group, while the number is 78% for the control group.

Although the di↵erence in average unit size remains and the di↵erences in prices only

reduce to some extent, the similarity in the HHI between treatment and robustness groups

demonstrates that the robustness group is in terms of observed baseline characteristics more

similar to the treatment group than the control group. Thus, if the estimates are similar

using the two alternative control groups, the trust in parallel trend assumption’s validity is

improved.
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4.3 Entry as a competition increasing shock

The identification strategy is based on a firm entry to the capital region of Finland in the

fourth quarter of 2010. In this subsection, I argue that this entry was a major shock to the

market, as entrant provided a viable low-cost alternative to the existing producers.

The firm entered the market at remarkably low prices, and quickly obtained a large

share of market’s total volume of examinations and fillings. Figure 4 presents procedure

prices for the entrant and other firms operating at the treatment market from 2008 to 2017.

Entrant’s price is the dashed lined, while the solid is the market average. Each panel shows

price developments for di↵erent procedures. The vertical line marks the entry quarter. The

Figure demonstrates that entrants prices were noticeably lower compared to the other firms

at the market. At the entry quarter, the entrant performed examination for 32 euros while

the competitors o↵ered the same service for 49 euros. One surface filling is 22 euros cheaper,

two surface filling is 35 euros cheaper and three surface filling is 45 euros cheaper at the

entrant compared to the competitors. Thus, the prices are substantially lower at the entrant

compared to the rest of the market.

Moreover, the entrant starts to increase their prices rapidly after the entry. In 2013, the

gap between entrant’s and the competitors prices is only half to two thirds from what it was

in the last quarter of 2010. The entrant’s pricing behaviour is very similar to the optimal

entry strategy for the firm producing lower quality product in (Bergemann and Välimäki,

2002) who study optimal entry with experience goods. This dynamic pricing schedule arises

from the patient’s reluctance to change their dental care provider after the first visit or care

episode. Thus, it makes sense to lock-in customers with initially low prices, and then rise

prices as the firm has obtained a substantial customer base. This way, the firm can charge

higher prices from the customers they would be unable to attract in the first place had their

prices been higher at the time of the entry. The similarity between theoretical predictions and

entrant’s behaviour is an indirect evidence that the experience good property is important

competition shaping factor in this domain.
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Figure 4: Entrant’s and market’s prices

Figure 5 displays the entrant’s quarterly share of markets volume for examinations and

fillings. The steepness of the slope between 2010.3 and 2011.1 demonstrates that the entrant

was able to acquire a large share of the volume quickly. By the third quarter of the 2011,

the entrant performed 7% of examinations, 4% of one surface, 12% of two surface and 13%

of three or more surface fillings. The entrants market share spikes consistently at the third

quarter of the year. During the spikes, the share of volume increases by roughly two percent-

age points for each procedure. Until 2015, the shares vary at the shares of the third quarter

of 2011 to two percent less during other quarters. The decline in the share of volume from the

end of 2015 is partly explained by a launch of a monthly subscription model by the entrant.
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After subscribing to the scheme the patient had an unlimited access to certain procedures

like fillings against a monthly fee. The patient had to commit to monthly payments for

atleast three years. The monthly subscription does not make a subscriber eligible for public

health insurance reimbursement. Thus, these subscriptions and all procedures performed on

subscribers are not included in my data. After the third period of 2015, the shares of volume

shown in the Figure 5 are missing the procedures performed on the subscribers.

Figure 5: Entrant’s share of market’s volume

Table 2 presents information on di↵erences between entrant’s patients and dentists com-

pared to rest of the central region market. The entrant’s customers are on average younger,

and have on average lower yearly income than their competitor’s patients. The di↵erence in

incomes is not surprising when considering the entrant’s lower prices. As income increases

with the number of years worked, the lower average age might explain some of the gap in in-

come. Entrant’s dentists are on average fifteen years younger than on average at the market.

Share of female patients is similar between entrant and their competitors. The di↵erences

between entrant’s average patent and incumbents average patient indicates that atleast not
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all entrant’s patients have moved from incumbent firm’s to the entrant. Likely some share

of the lower income customers have previously used public dental care.

Table 2: Patient characteristics

Entrant Incumbents
Average age 36.73 54.80

Average earnings 35811.10 41965.60
Average capital income 1363.31 5179.38

Share of patients women 0.58 0.56
Average dentist age 33.49 48.88

Notes : Calculated for years 2011-2013.

I am using this competition intensifying entry to study competition in dental care mar-

kets. Due to the entrants low prices and significant shares of the market’s most common

procedures the entry increased competitive pressure on incumbent firms. Even though all

entrant’s customers are not former incumbent firms customers, the entrant clearly o↵ered a

viable low-cost alternative to the existing producers. Thus, it is interesting to evaluate how

incumbent firms react to this entry. Moreover, the reaction also yields information on how

important are the switching costs in this market.

4.4 Summary statistics

Table 3 presents summary statistics for competitors on the main variables of interests for year

2009. The statistics are calculated separately for the two subsets of the data: examinations

and fillings. The first thing to note is that there was over two times more fillings in 2009 than

there was examinations. The reason for this might be that one treatment episode usually

requires one examinations, but there might be more than one teeth requiring filling. Thus,

one care episode might include several fillings. The mean price for examinations is 49 euros

with a standard deviation of 7.9 euros. The mean price of fillings is 78 euros with standard

deviation of 23.4 euros. The fillings consists of three di↵erently sized and priced procedures

which explains the larger standard deviation. As shown in Section 4.2 the price for one

surface filling is 53 euros, for two surface fillings 88 euros and for three or more surface
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fillings 103 euros. Though not present in the table, the standard deviations for the three

procedures are 7.4, 13.20 and 15 euros in 2009.

Table 3: Summary statistics for year 2009

Data Subset N Mean St.Dev. 1. Quantile 3. Quantile
Price: examinations 344606 49.28 7.89 45.20 54.40

fillings 737659 78.02 23.38 55.54 97.36
Procedures by unit: examinations 836 412.21 561.72 84.25 480.75

fillings 2431 303.44 419.49 67.50 365.00
Patient age: examinations 344606 52.11 15.53 41.00 63.00

fillings 737659 52.98 16.00 42.00 64.00
Dentist age: examinations 344606 48.14 8.68 42.00 54.00

fillings 737659 47.96 8.97 42.00 54.00
Pat.tot.income: examinations 343402 37096.45 44719.64 19733.77 44149.47

fillings 735973 35455.95 41822.85 18718.52 42189.54
Pat.earnings: examinations 343402 34473.96 29858.48 18795.43 42420.95

fillings 735973 32866.63 28041.77 17804.17 40467.96
Pat.capital income: examinations 343402 2622.48 30573.74 0.00 209.72

fillings 735973 2589.32 28479.80 0.00 194.70
Dist.travel.(meters): examinations 342423 16566.75 48848.35 2640.67 12843.84

fillings 733494 17601.89 52200.41 2576.63 13218.56
Female patient: examinations 344606 0.58 0.49 0.00 1.00

fillings 737659 0.55 0.50 0.00 1.00
Female dentist: examinations 344606 0.59 0.49 0.00 1.00

fillings 737659 0.60 0.49 0.00 1.00
Specialized dentist: examinations 344606 0.05 0.23 0.00 0.00

fillings 737659 0.02 0.13 0.00 0.00
Notes : The entrant is not included, as the firm entered in year 2010.

The row Procedures by unit displays information on number of procedures performed by

unit. The column N for examinations shows the number of dental care units belonging to

either treatment or control group. There are 836 dental care units in those groups in 2009.

Altough the number for fillings is three times as large, this is because the aggregation is done

by procedure. There are roughly the same number of clinics performing fillings, but those are

calculated three times as all of them perform the three types of fillings. The average number

of examinations performed by dental care clinic is 412, while it is 303 for examinations. The

large standard deviations speak of large variability in the unit sizes.

First quantiles are around 70 to 80 procedures, while the third quantile is at 480 for
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examinations and 365 for fillings. As the mean is so close to the third quantile for both

procedures implies that there are few large clinics performing a really high number of pro-

cedures. On the other hand, the large di↵erence between the mean and the first quantile

implies a large number of low volume clinics.

Average patient age is 52 meaning that the patients are quite old on average. Average

dentist age is 48. The average patient’s yearly income is 37 thousand euros, with a large

variation. The distance travelled to the clinic averages at roughly 17 kilometers. The share

of female dentists and patients are 0.60 and 0.57 respectively. Share od procedures performed

by specialized dentists is 0.05 for examinations and 0.02 for fillings. The low share is expected

as the treatments considered are routine procedures.

4.5 Regression specifications

I estimate di↵erence-in-di↵erence specifications and event study specification for prices and

number of procedures for dental examinations and fillings. The DID-specifications yields

short and long term e↵ects for these outcomes. The short term is defined as 0-1.5 years from

the entry, while the long term is 1.5-3 years from the entry. The event study specifications

produces estimates for the for prices and number of procedures for dental examinations and

fillings for each quarter from the first quarter of 2008 to the last quarter of 2013. Estimates

for each quarter allow to study how the treatment varies in time. As the entry took place

in the fourth quarter of 2010, the estimates for the quarters prior to the entry allow to

evaluate possible pre-trends or anticipatory e↵ects. I estimate the equations separately for

dental examinations and for three di↵erent sized fillings. These are discussed in more detail

in Section 4.1.

The DID regression with price-outcome is run at the procedure level; each observation is

one procedure. The basic DID specification for the price is:

ln(piut) = �0+�1treatu+�2shortt+�3longt+�4(shortt⇤treatu)+�5(longt⇤treatu)+✏iut (1)
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Where the ln(piut) is the logarithm of daily price of either examination or filling i in unit

u in quarter t. shortt and longt are dummies that takes on value 1 for quarters 0-1.5 years

and 1.5-3 years from the entry and 0 otherwise. treatu is a dummy corresponding to value 1

from the entry quarter onwards given that the dental care unit u belongs to the treatment

group. The DID estimates for the short and long term are interaction terms’ coe�cients �4

and �5.

In the second specification for the price treatu, shortt and longt are replaced with year-

quarter fixed e↵ects and unit fixed e↵ects. Also the constant �0 is dropped. The specification

is:

ln(piut) = �1(shortt ⇤ treatu) + �2(longt ⇤ treatu) + �u + �t + ✏iut (2)

where �u is the dental care unit fixed e↵ects that controls for unit specific time invariant

confounders. Note that this also controls for the time invariant confounders related to the

firm the unit belongs to and the market where the unit is located. �t is the common time

fixed e↵ects for all observations controlling for the time related confounders shared by all

markets. This includes all nationwide policy changes, like reductions in the reimbursement

rates, that a↵ect all markets similarly and are implemented at the same time.

The third specification for the price is similar to the (2), but adds several controls. The

controls include patient and dentists age and their square. Patient’s yearly income is added

as a fixed e↵ect. Patient’s yearly income is the sum of their earnings and capital income. The

income is then turned into a dummy based on the interval the patient’s income belongs to.

The intervals start from zero and go up to 90 000 euros with gradual 10 000 Euro increases.

All incomes over 90 000 euros a year are assigned to the same dummy. There are thus 11

income groups: 0, 0 - 10 000, 10 000 - 20 000, ..., 80 000 - 90 000, and over 90 000. Separate

category is defined for missing income information. In addition, there is a dummy whether

the treatment was given as a specialized dentist and whether the treatment time was such

that the patient was eligible for additional reimbursement. The extra reimbursement applies

for example to treatments given between 21:00-07:00 on weekdays.
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The event study specification for the price is:

ln(piut) = �u + �t +
11X

⌧=2

+��⌧Du,tent�⌧

12X

⌧=0

+�⌧Du,tent+⌧ +Xiut� + ✏iut (3)

where the Xiut contains the same controls as the third DID-specification discussed above.

�u is the dental care unit fixed e↵ect and �t is the common time fixed e↵ect. Du,tent+⌧ is a

dummy variable that takes on value 1 if unit u belongs to the treatment group and the time

period is ⌧ quarters from the entry period tent = 2010.4. The coe�cients �⌧ are the e↵ects

of entry on prices for the ⌧ periods before or after the entry period. Thus, the �⌧ s are the

e↵ect on prices up to ten periods before and 12 periods after the entry. The quarter before

the entry, 2010.3, is omitted as the baseline period and thus the DID coe�cients �⌧ show

the price di↵erence of quarter ⌧ compared to the baseline period.

All specifications for the fillings include procedure fixed e↵ects for the three di↵erent filling

procedures. These control for procedure specific time invariant confounders. In contrast,

the data on examinations consist of only one procedure, and thus there is no need for the

procedure fixed e↵ect.

Standard errors are clustered at the market-firm level, to allow for correlation in errors

across of the same firm in the same market, in cross-section as well as in time.3 Failing to

take into account the serial correlation in errors could result in wildly too small standard

errors in DID-studies as demonstrated by Bertrand et al. (2004). Similarly, ignoring cross-

sectional correlation between errors could result in incorrect standard errors (Cameron and

Miller, 2015).

The basic DID specification for the number of performed dental examinations and fillings

uses aggregated data. The aggregation is at quarter-clinic-procedure level. Thus, one obser-

3Abadie et al. (2017) suggest clustering at the treatment level. However, as I only have 15 markets the
number of clusters would be too small for asymptotics required when using conventional clustering methods
and the fact that only one clusters is treated complicates the matters even further (MacKinnon and Webb,
2017). Possible, though not perfect alternative to my current method would be to try and report several
bootstrapped standard errors as suggested by MacKinnon (2019). However, I deem this to be outside the
scope of this thesis. Instead, I rely on conventional clustering method and cluster at the lower level to obtain
larger number of clusters, hoping this would produce standard errors that are roughly correct.
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vation is combination of procedure, dental clinic and quarter. Two first regression equations

for number of procedures, specifications 4 and 5, are the same as specifications 1 and 2,

except that the outcome variable is ln(nut). This is the number of procedures in logarithms

for unit u at quarter t. Additionally, i subscripts are dropped due to the aggregation.

The third specification for the number of procedures di↵ers also in terms of the added

controls. The controls used in price specification are aggregated to quarter-clinic-procedure

level as described in Section 4.1. The controls are the aggregated versions of those in specifi-

cation (3) for the price. The controls include median patient and dentist age, median patient

income where income is a sum of earnings and capital income. In addition controls include

the share of procedures performed by specialists and the share of procedures performed

during times applicable to extra reimbursement.

The event-study specification is like that for price except for the outcome variable ln(nut),

aggregation and controls that are identical to the third DID specification for the number of

procedures.

4.6 Di↵erence-in-di↵erences assumptions and threats to identifi-

cation

In order to yield causal estimates, the di↵erence-in-di↵erences requires several assumptions

to be satisfied. Lechner (2010) discusses in total five assumption. The first two, the Stable

Unit Treatment Value Assumption (SUTVA) and Exogeneity, are common assumptions in

microeconometric studies aiming to discover causal e↵ects Lechner (2010). The SUTVA

requires that for all units in the population either the potential outcome when treated or

the potential outcome when not treated is observed. Observing both is not permitted. In

my study the assumption would be violated if in one of the control market there would be a

large merger that would a↵ect the pricing of the firms. Thus, we would not observe the price

outcomes without the entry for the firms in this market, but rather without the entry and

with merger. Clearly, comparing prices with entry to prices without entry but with merger,
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would not result in the causal e↵ect of entry on prices.

The exogeneity assumption requires that included covariates are not a↵ected by the entry.

The covariates a↵ected by treatment are called bad controls in Angrist and Pischke (2008).

Suppose I would like to control for unobserved changes in capacity of public dental care

by adding a control variable that measures the number of visits to public dental care in

each year for each market. The problem with this kind of variable is that if the entry of

low-cost producer reduces the visits to public dental care in the capital region, then the

covariate is correlated with both treatment and the outcome. Thus, adding the control

variable introduces bias in the estimates. This is an example of bad control that is labelled

as proxy control by Angrist and Pischke (2008).

The rest of the five assumptions are DID-specific. The parallel trends assumption, also

called common trends, calls for similarity in trends for outcome variables across treatment

and control groups. The trends in outcome variables, here prices and number of procedures,

need to follow similar trends in the absence of the entry in both groups. This is the most im-

portant assumption, as the DID-method assigns any change in di↵erence after the treatment

between treatment and control group to be the e↵ect of the treatment. Thus, the control

group needs to provide a valid counterfactual to the treatment group. This allows to compare

the outcomes of treatment group with treatment to the treatment group without treatment,

where the latter is replaced with the control group. If the trends di↵er between treatment

and control group in the absence of treatment, the control group is not valid counterfactual

for the treatment group, and the estimate is biased.

A way to evaluate whether the parallel trends assumption might hold, is to asses the

outcome trends in the pre-treatment periods. If the outcomes for the treatment and control

groups follow a similar trend in the pre-treatment periods, it might be that this is the case

also for the post-treatment periods had the entry not happened. However, the parallel pre-

trends do not prove that the parallel trends assumption holds in the post-treatment periods

(Kahn-Lang and Lang, 2019).
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I demonstrate the parallel pre-trends in outcomes by illustrating the trends of outcomes

in treatment and control groups. In addition, the event-study specification allows me to

evaluate whether the pre-trends for the two groups are statistically di↵erent from each other

(Kahn-Lang and Lang, 2019). Finding statistically significant e↵ects for the pre-treatment

period would indicate that the treatment and control group do not follow similar trends in

the pre-treatment period. This would indicate that the parallel trends assumption might be

violated. On the contrary, finding zero e↵ects for the pre-entry periods increases the trust

in parallel trends assumptions. I discuss pre-trends in section 5.

Another reason why parallel trends assumption might be violated is if there are any

shocks in the post-treatment period that a↵ect the outcomes in treatment or control group

in di↵erent ways. This would also violate the SUTVA assumption. The main candidate for

these shocks in this thesis are large mergers and additional large entrys.

Additional point that the Lechner (2010) brings forth is the scale dependency of the

parallel trends assumption. Thus, even if the assumption is satisfied for the outcome variable

in levels, it might be violated for some transformation. It is hence important to think what

scale of the outcome variable makes the parallel trends assumption most likely to hold.

As demonstrated in the section 4.5 the outcome variables price and number of procedures

enter the estimation equation in natural logarithms. The number of procedures is a count-

variable, and thus non-normally distributed without log-transformation. The distribution

of price is also more normal after the log-transformation. The Ordinary Least Squares

estimator, used to estimate the regression equations, assumes that the errors are normally

distributed, and the log-transformation of the outcomes helps to satisfy this assumption.

However, the log-transformation has additional implication with respect to DID. As men-

tioned by Lechner (2010) the parallel trends assumption depends on the functional form of

the outcome variable. Log-transforming the outcomes means that I assume that treatment

and control group would show similar proportional change during the treatment period in

the absence of the treatment. Thus, I require that the outcomes evolve similarly in propor-
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tions and not in levels. The functional dependence of parallel trends assumption is also the

reason why the outcomes are in logarithms in the Pre-trend graphs 6 and 7 below.

No E↵ect on Pre-treatment Population assumption requires that the treatment, here the

entry, has no e↵ect on the treatment group before the actual entry. It rules out anticipatory

e↵ects. Finally, the Common Support Assumption requires that the support of control

variables is similar across all pre- and post-treatment groups. Intuitively, if we control for

dentist age and all dentists in treatment group are over 50 years old and all dentists in control

group are under 50 years old, we cannot compare 55 year old dentists in the treatment group

to 55 year old dentists in the control group as the latter does not exist.

5 Results

In this section I first present descriptive pre-trend plots. I then discuss the results for prices

and number of procedures.

5.1 Pre-trend plots

Figure 6 presents the trends for quarterly averages of log prices for treatment and control

groups between 2008 and 2017. The solid line is the outcome for the treatment group and

dashed line is the outcome for the control group. The gray area spans from the entry quarter

to the last quarter used in the analysis. Panel A shows the pre-trends for examinations. For

examinations the treatment group appears to follow roughly similar trend as the control

group during the pre-entry period. Even thought the trends are not identical the narrow

scale of y-axis amplifies any deviations in trends. I thus conclude that pre-trends in log-prices

looks good for the examinations. Panel B of Figure 6 displays the pre-trends for log prices

of fillings for treatment and control groups. These are almost identical. Thus, the similarity

of pre-treatment trends increases the trust in validity of parallel trends assumption.

Additionally, after the entry the examination prices decline more in the treatment group
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relative to control group. This hints at a small treatment e↵ect for examination prices. For

fillings, there is no evidence of treatment e↵ect.

Figure 6: Pre-trends log average prices

Figure 7 presents the trends for yearly averages of log number of procedures performed

by unit, for treatment and control groups for years between 2008 and 2017. So each point is

averaged over the The gray area covers the years 2011 to 2013, which are the years mainly

used in the analysis. The solid line is the outcome for the treatment group and the dashed

line is the outcome for the control group. The aggregation is done at the yearly level as strong

seasonality in number of procedures makes the graph di�cult to interpret when aggregated

at the quarterly level. The downside of using years instead of quarters is that the entry

happened in the fourth period of 2010. Thus, the line from 2009 to 2010 is slightly less steep

than it would be without the entry. However, as the entrant performed only 2.5% of all

examinations and 1.8% to 4.2% of fillings the inconvenience is not too great.

The panel A shows that the pre-treatment trends for examinations are parallel between

years 2009 and 2010. For period 2008 to 2009 the line for treatment group is steeper than

that for the control group. The similarity of trends a year before the entry is comforting,

but the 2008 to 2009 period implies that the parallel trends assumption might be violated.
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The trends after the treatment period are quite similar, despite several mergers during the

periods. These somewhat similar trends imply that the parallel trends assumption holds

roughly for the pre-treatment periods. The trends diverge at year 2011, which suggests

negative treatment e↵ect on the average number of examinations for units in the treatment

group.

The panel B displays the trends for the number of fillings performed by units belonging

to treatment or control group. The trends for period 2009-2010 is again more similar than

the trend for period 2008-2009. The trends are wildly di↵erent after the year 2013. This

is not surprising due to the several mergers in the treatment group during 2014 and 2015.

As with examinations, the period from 2010 to 2013 shows clear signs of treatment e↵ect.

From year 2010 to 2011, the gap between treatment and control groups turns zero, and in

2012 the di↵erence is negative. Altogether, the parallel trends holds to some extent for the

pre-treatment period for both examinations and fillings. This indicates that the assumption

might hold approximately also for the post-treatment period. However, the fact that there

is only three years before the treatment, urges us not to put much weight on Figure 7 when

thinking about the parallel trends assumption.

Figure 7: Pre-trends log number of procedures
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5.2 Prices

Figure 8 shows the event study point estimates �⌧ with 5% confidence intervals for prices.

Point estimates for all �⌧ as well as for various controls can be found in the Appendix. In

general, all estimates that are not reported in the main text can be found in the Appendix.

Panel A displays the results for examinations and panel B for fillings. The results for

examinations imply that pre-trends are parallel, as the DID estimates for the pre-treatment

quarters are not statistically di↵erent from the baseline at 5% confidence level and quite

stable. The point estimates for the post-entry quarters vary around one percentage point

decrease in examination prices. This would translate to a 0.5 euro decrease in average

examination prices. However, the confidence intervals are wide, and thus I am not able to

rule out economically significant e↵ects.

Panel B of Figure 8 displays the results of event study regression for prices of fillings.

Although the estimates for the pre-entry quarters are statistically insignificantly di↵erent

from the baseline period, a slight downward trend in estimates is visible from the graph. This

points to a violation in parallel trends during pre-treatment periods, and hence brings the

reliability of the post-treatment estimates into question. Keeping the possible bias in mind,

the estimates for post-treatment quarters are statistically insignificant. As the estimates

are precise, I can rule out prices decreases larger than 1.5%. In euros 1.5% is 0.8 euros for

one surface fillings, 1.4 euros for two surface fills and 1.6 euros for three or more surface

fillings. I deem these magnitudes to be economically insignificant. However, the parallel

trends assumption might be violated for this sub-analysis, so the results should be treated

with caution.
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Figure 8: Event-study: prices
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Table 4 presents the DID estimates for log price. Models one, two and three show

estimates for examinations, while models four, five and six display results for fillings. Row

Treated x Post Short displays DID estimates for e↵ect 0-1.5 years from the entry and Treated

x Post Long the e↵ects for 1.5-3 years from the entry. Rows Unit FE, Year x Quarter FE

and Controls indicate what controls are present at at each specification. Row Mean price

presents the average price for examinations and for fillings.

The short and long term coe�cients for the examination price are negative as expected,

but unprecisely estimated. The point estimate for the short term e↵ect on examination prices

is around 1.6% decrease in the price. This is approximately 0.7 euro decrease for the mean

price of 49 euros. However, the estimates are not significant at any the conventional levels.

The point estimates for short term are stable as I add unit and year-quarter fixed e↵ects to

the specification. Adding controls produces similarly small reduction in the estimates.

Table 4: E↵ect on prices with di↵erence-in-di↵erences

Log Price
Dental Examinations Dental Fillings

(1) (2) (3) (4) (5) (6)

Treated x Post Short �0.0176 �0.0168 �0.0162 �0.0125⇤⇤ �0.0082⇤ �0.0079⇤

(0.0263) (0.0245) (0.0248) (0.0056) (0.0048) (0.0046)

Treated x Post Long �0.0256 �0.0134 �0.0130 �0.0170 �0.0119 �0.0117
(0.0275) (0.0209) (0.0211) (0.0111) (0.0076) (0.0072)

Unit FE No Yes Yes No Yes Yes
Year x Quarter FE No Yes Yes No Yes Yes
Controls No No Yes No No Yes
Mean Price 49.407 49.407 49.407 81.146 81.146 81.146
Observations 2,090,717 2,090,717 2,090,716 4,323,214 4,323,214 4,323,212
R2 0.0095 0.5951 0.6183 0.7503 0.8684 0.8724

Notes: Market size is 20 kilometers from the entrant. Standard errors
are clustered at the firm-municipality level. Controls include
patient and dentis age and its square, patient income, whether
the procedure was performed by a specialist dentist and whether
the time extra-reimbursement was applicable. *p<0.1; **p<0.05;
***p<0.01
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The point estimates for the long term decrease substantially from -0.026 to -0.013 as I

add unit and year-quarter fixed e↵ects. Again, the estimates are not statistically significant

at conventional levels. The specifications with unit and year-quarter fixed e↵ects are pre-

ferred as those control for unit and time specific confounders, that might bias the estimates

if omitted. Standard errors are large for both short and long term estimates. Thus, I would

struggle to deem an e↵ect of five percentage price decrease in short term and four percent-

age price decrease in long term statistically significant at 5% level. Assigning approximate

5% confidence intervals around the preferred short and long term estimates would include

decreases smaller than 6.5% for short term and 5.5% for long term. These would translate

to price decreases of 3.25 euros and 2.75. Thus, I can rule out larger price decreases at 5%

confidence level. However, I cannot rule out e↵ects of significant magnitude.

The estimates for fillings’ prices are more precise, smaller than those of the examinations

and negative. The more precise estimation is likely due to there being two times more

observations for the fillings compared to examinations. The basic DID specification yields a

statistically significant estimate of -0.0125 for the short term. However, the estimate shrunk

by 0.004 and ceases to be statistically significant at 5% level as I add unit and year-quarter

fixed e↵ects. The estimate is still significant at 10% level and stays approximately constant

as I add controls to the specification. Price decrease of 0.8% amounts to an average price

decrease of 0.65 euros. The estimate for long term e↵ects for the basic DID specification is

-0.017 percentage, and the estimate is statistically insignificant at conventional levels. The

estimate decreases in magnitude to -0.012 as I control for unit and year-quarter invariant

confounders. The estimate stays statistically insignificant, even though the standard error

decreases substantially from 0.011 to 0.008. Price decrease of 1.1% translates to a one euro

decrease in average price of fillings. I prefer the specifications with unit and year-quarter

fixed e↵ects as omitting them might expose the estimates to confounding arising from these

time and unit related characteristics.

The statistically significant short term e↵ect of 0.65 euros is economically insignificant.
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Additionally, the standard errors for the long term coe�cient allow me to rule out price

decreases larger than 2.6 percentage which amounts to 2.1 euro decrease in price. The price

decrease is small, and not economically significant. The event study specification for the

fillings implied a slightly lower growth in filling prices in the treatment group compared to

the control group. This indicates that the parallel trends assumption might be violated and

the already small estimates might be inflated due to a bias. This brings forth an additional

reason to deem the price e↵ect for the fillings zero.

5.3 Number of procedures

Next I consider whether the entry reduced the number of procedures performed in the treat-

ment group, or whether the entrant simply acquired their patients elsewhere. I first display

descriptive evidence on from where the entrants patients come from. The evidence implies

that although large share of entrant’s patients come from outside the market, a significant

share of entrant’s customers come from competitors. After the descriptive analysis, I provide

causal evidence on how the entry a↵ected the number of examinations and fillings performed

at the clinics in the treatment group. The results imply that the entry reduced the number

of fillings performed by incumbent firms.

The Figure 9 displays the number of entrant’s unique patients for half-years. The patients

are divided into three groups. Light grey implies that the patient has visited a competitor

before and this is the first visit to the entrant. Dark grey indicates a patient who visits

the entrant for the first time and is not seen in the data before this observations. This is

assumed to mean that the patient comes from outside the market, and thus comes either

from public dental care or has not visited a dentist for some time. Finally, black indicates

patients who have visited the entrant before.

During the first half of 2011, the entrant treated over seven thousand patients, from

which some seventeen hundred had visited the competitor before. Majority of patients come

from outside the market. As time passes the number of patients coming from outside the
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Figure 9: Entrant’s patients origin

market reduces and number of returning customers increases. However, the share of patients

coming from competitors stays relative stable until the first half of 2014. This suggests that

the entrant was able to steal incumbent firms’ customers. Next I present causal evidence on

how the entry a↵ected the number of examinations and fillings performed by the incumbent

firms.

Figure 10 presents the event study estimates on entry’s e↵ect on incumbents’ number

of performed procedures. The di↵erence between price specifications is that the observa-

tions are aggregated at quarter-clinic-procedure level as well as controls. The aggregation

is discussed in Section 4.5. Panel A presents the estimates and 5% confidence intervals for

examinations. There is no clear evidence of pre-trends, as there is no clear increasing or de-

creasing trend in pre-treatment period. Additionally, the pre-treatment quarters estimates’

confidence intervals include zero. A worry is that the intervals are wide, and thus do not pro-

vide very convincing evidence against existence of pre-trends. There are three statistically
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significant negative estimates among the post-treatment quarter estimates. These estimates

are for the third quarter of 2011, third quarter of 2012 and the fourth quarter of 2012. The

e↵ect for these quarters is from 11% to 13%, and thus quite large.

Panel B presents event study estimates for fillings. There is no evidence of pre-trends,

as pre-treatment quarters’ estimates are not statistically di↵erent from zero at 5% level.

However, the confidence intervals are wide, which makes the evidence against diverging pre-

trends less convincing. Moreover, there is no visible upwards or downwards trend in the

pre-treatment quarters’ estimates. The post-treatment estimates are remarkably similar to

those of the examinations. Like with examinations, the estimates for third quarter of 2011

and for the third quarter of 2012 are statistically significant at 5% level. The magnitude of

these quarters is around 11% and 13%. The estimate for the fourth quarter of 2012 is almost

statistically significant, and has magnitude of roughly 10%.

The patterns are remarkably similar for the two set of procedures. The statistically

significant estimates are almost the same and the magnitudes are similar. The similarity

likely stems from the fact that number of procedures depends on the number of patients.

With less patients, the number of examinations is lower, and also the number of fillings. It

seems that most of the entrant’s customer stealing e↵ects arise at the third quarter.

Table 5 presents the DID estimates for the number of procedures. Specifications 1, 2

and 3 show estimates for the examinations and specifications 4, 5 and 6 show estimates

for the fillings. Unit FE, Year x Quarter FE and Controls indicate which specifications

include the respective control. The Mean N procedures by care unit is the average number

of examinations and fillings performed by a dental care units belonging to the treatment

group. This number is calculated for the third quarter of 2009.

The estimates for examinations are negative and short term coe�cients are smaller than

long term coe�cients. All coe�cient are statistically insignificant at conventional levels.

The basic DID coe�cient for the short term is -0.02, but adding unit and year-quarter

fixed e↵ects reduces it to -0.011. Adding controls actually increases the magnitude of the
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Figure 10: Event-study: number of procedures
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coe�cient to -0.014, which translates to one and half procedures less per quarter. The long

term coe�cient for the basic DID specification is -0.093, however it decreases to -0.063 when

unit and year-quarter fixed e↵ects are added. This is 7 examinations less per quarter. Adding

controls increases the estimate slightly. Unfortunately the estimates are so unprecise that

I am unable to rule out economically significant e↵ects. Thus, it is hard to state anything

conclusive based on these estimates.

Table 5: E↵ect on the number of procedures with basic di↵erence-in-di↵erences

Log Number of Procedures
Dental Examinations Dental Fillings

(1) (2) (3) (4) (5) (6)

Treated x Post Short �0.0204 �0.0111 �0.0138 �0.0352 �0.0404 �0.0380
(0.0571) (0.0388) (0.0388) (0.0468) (0.0316) (0.0315)

Treated x Post Long �0.0813 �0.0633 �0.0642 �0.0612 �0.0687⇤ �0.0669⇤

(0.0738) (0.0499) (0.0499) (0.0619) (0.0411) (0.0405)

Unit FE No Yes Yes No Yes Yes
Year x Quarter FE No Yes Yes No Yes Yes
Controls No No Yes No No Yes
Mean N proc. qrt.* 112 112 112 91 91 91
Observations 16,264 16,963 16,953 50,466 50,466 50,450
R2 0.0019 0.8614 0.8634 0.0606 0.7983 0.8003

Notes: *Calculated for the third quarter of 2009. Market size is 20 kilo-
meters from the entrant. Standard errors are clustered at the
firm-municipality level. Controls include patient and dentis age,
patient income, share of procedures performed by a specialist den-
tist and the share of procedures with time extra-reimbursement.
*p<0.1; **p<0.05; ***p<0.01

The estimates for fillings are more precisely estimated and larger than those of examina-

tions. In addition, the estimates have expected negative sign. The short term estimates are

smaller than long term estimates and statistically insignificant. The short term coe�cient of

the basic DID is -0.035, and it’s magnitude increases to -0.04 as I add unit and year-quarter

fixed e↵ects. The estimate shrunks by 0.02 when controls are added. the estimate of -0.038

translates to three and half fillings less per quarter.
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The long term coe�cient of the basic DID specification is -0.061 and statistically in-

significant at conventional levels. However, as I add unit and year-quarter fixed e↵ects, the

estimate’s magnitude increases to -0.069, and as the standard error reduces at the same

time the estimate turns statistically significant at 10% level. Adding controls decreases the

estimate slightly, but the estimate remains statistically significant. The estimate of -0.067 is

approximately six procedures less on average per quarter.

It seems that although the entry did not have significant e↵ects on prices, the entry low-

ered the number of examinations and fillings performed by incumbent firms in the treatment

group. The fact that there was no large price e↵ects might also contribute to the fact that

incumbent firms lost procedures. The results from the event study estimation indicate that

the e↵ect is driven by large reduction in the number of procedures for three quarters: the

third quarter of 2011, the third quarter of 2012 and the fourth quarter of 2012.

6 Robustness checks

In this section I first evaluate whether the treatment e↵ect is larger for incumbent firms

closer to the entrant. To do this, I run estimations where the treatment market is defined as

all dental care units within 5 kilometers from the entrant. Second, I will control for linear

market trends to examine whether the results are due to di↵erential linear trends between

markets. Finally, I asses whether the estimates change when the control group consists of

three most urban municipalities not in the treatment group: Turku, Tampere and Oulu. The

worry that baseline di↵erences between treatment and control group cause parallel trends

assumption to fail is lessened, if the estimates are qualitatively similar using this control

group.

Table 6 presents di↵erence-in-di↵erences estimates for prices using the 5 kilometre mar-

ket. The specifications are identical to the main analysis in Section 5. The estimates for

examinations with unit and year-quarter fixed a↵ects, and controls are qualitatively similar
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Table 6: E↵ects on prices: 5 km market

Log Price
Dental Examinations Dental Fillings

(1) (2) (3) (4) (5) (6)

Treated x Post Short �0.0118 �0.0197⇤ �0.0182 �0.0085 �0.0050 �0.0049
(0.0117) (0.0108) (0.0113) (0.0068) (0.0055) (0.0055)

Treated x Post Long �0.0116 �0.0128 �0.0121 �0.0064 �0.0042 �0.0037
(0.0254) (0.0198) (0.0200) (0.0066) (0.0043) (0.0041)

Unit FE No Yes Yes No Yes Yes
Year x Quarter FE No Yes Yes No Yes Yes
Controls No No Yes No No Yes
Mean Price 3.877 3.877 3.877 4.362 4.362 4.362
Observations 1,667,559 1,667,559 1,667,558 3,451,135 3,451,135 3,451,133
R2 0.0016 0.6069 0.6333 0.7440 0.8661 0.8709

Notes: Market size is 5 kilometers from the entrant. Standard errors
are clustered at the firm-municipality level. Controls include
patient and dentis age and its square, patient income, whether
the procedure was performed by a specialist dentist and whether
the time extra-reimbursement was applicable. *p<0.1; **p<0.05;
***p<0.01
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to the results with 20 kilometre market. Short term estimates are 0.2% larger, while the

long term estimates are 0.09% smaller. Curiously, the short term estimates are much more

precise. The estimate with fixed e↵ects, but without controls implies 2% decrease in price

and is statistically significant with 10% level. The price estimates for the fillings are all

precise zeros. The price e↵ects are roughly similar as in the main analysis. Thus, it seems

that the price e↵ect does not decrease as the distance to the entrant increases.

Table 7: E↵ects on the number of procedures: 5 km market

Log Number of Procedures
Dental Examinations Dental Fillings

(1) (2) (3) (4) (5) (6)

Treated x Post Short 0.0351 0.0573 0.0504 0.0016 0.0209 0.0277
(0.0893) (0.0491) (0.0487) (0.0622) (0.0456) (0.0441)

Treated x Post Long �0.0174 �0.0204 �0.0193 �0.0424 �0.0498 �0.0438
(0.0688) (0.0449) (0.0443) (0.0618) (0.0385) (0.0379)

Unit FE No Yes Yes No Yes Yes
Year x Quarter FE No Yes Yes No Yes Yes
Controls No No Yes No No Yes
Mean N proc. qrt.* 113 113 113 95 95 95
Observations 13,534 13,534 13,526 40,167 40,167 40,153
R2 0.0002 0.8631 0.8654 0.0620 0.8024 0.8050

Notes: *Calculated for the third quarter of 2009. Market size is 5 kilo-
meters from the entrant. Standard errors are clustered at the
firm-municipality level. Controls include patient and dentis age,
patient income, share of procedures performed by a specialist den-
tist and the share of procedures with time extra-reimbursement.
*p<0.1; **p<0.05; ***p<0.01

Table 7 presents DID estimates for the number of procedures with 5 kilometre market.

The specifications are identical to the main analysis. The estimates for examinations are

unprecise and smaller than those of the main analysis. Short term estimates are positive,

but not statistically significant. Estimates for fillings are all statistically insignificant. The

short term estimates are again positive. Long term estimates are negative and smaller than

those of the main analysis. There is no evidence that the e↵ect of entry would depend on
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the distance to the entrant.

Table 8 presents price and number of procedures estimates with controls for linear market

specific trends. All models contain unit and quarter fixed e↵ects and controls. Two columns

on the left show estimates for prices, and two columns on the right show estimates for the

number of procedures. Addition of linear trends reduces the price estimates significantly.

The short term estimate reduces from -0.016 in the main analysis to -0.0095. Likewise, the

other price estimates shrink substantially and become much more precise. Reduction in

estimates for fillings is no surprise, as the event study implied a possible violation of parallel

trends assumption.

Table 8: Robustness: linear trends

Log Price Log Number of Procedures
Examinations Fillings Examinations Fillings

(1) (2) (3) (4)

Treated x Post Short �0.0095 �0.0034 �0.0446 �0.0448
(0.0153) (0.0031) (0.0419) (0.0319)

Treated x Post Long �0.0018 �0.0052 �0.1180⇤ �0.0786
(0.0079) (0.0051) (0.0710) (0.0525)

Unit FE Yes Yes Yes Yes
Year x Quarter FE Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Linear Market Trend Yes Yes Yes Yes
Observations 2,090,716 4,323,212 16,953 50,450
R2 0.6197 0.8733 0.8639 0.8008

Notes: Market size is 20 kilometers from the entrant. Standard errors
are clustered at the firm-municipality level. Controls include
patient and dentis age and its square, patient income, whether
the procedure was performed by a specialist dentist and whether
the time extra-reimbursement was applicable. *p<0.1; **p<0.05;
***p<0.01

In contrast to the reduced price estimates, the estimates for number of procedures in-

creased when controlling for market specific trends. Short term e↵ects for both examinations

and fillings imply now reduction of 4.5% in number of procedures. This is some 0.06% more
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than without linear trends. Long term estimate for examinations increases substantially to

-0.0118 from -0.0642, and the estimate is significant at the 10% level. The long term esti-

mate for the fillings is one percent larger than without the market specific trends. Thus,

the number of procedure estimates appear to be robust to inclusion of linear market specific

trend.

The decrease in price estimates might not only be because of violation in parallel trends

assumption. If the treatment e↵ect takes some time to manifest, the market specific trends

can absorb some of the treatment e↵ect. The price e↵ect is likely this kind of e↵ect. Thus,

the reduction in estimates might be merely due to the treatment e↵ect absorbing control.

Table 9 displays estimates for the estimation with robustness control group. This control

group consists of three the most urban municipalities in the control group: Turku, Tampere

and Oulu. The specifications include unit and year quarter fixed e↵ects, as well as controls.

The estimates for examination prices are qualitatively similar to the main analysis and

statistically insignificant. The price estimates for fillings are remarkably smaller than in the

main analysis. This might indicate that the price estimates of fillings in the main analysis

are biased by violation in the parallel trends assumption. As also the event study indicates

this violation, the estimates for filling prices are likely biased in the main analysis. The

estimates with the more urban control implies a precise zero instead of small negative e↵ect

in the main analysis.

The short term estimates of the number of procedures are substantially smaller than the

ones in the main analysis for both examinations and fillings. However, the estimates are really

unprecise and the estimates are not statistically di↵erent from each other. The di↵erence is

larger for the fillings. The estimates for long term e↵ects are similarly unprecise. Again the

estimates with more urban control group are smaller. Long term estimate for examinations

is -2.3% while in the main analysis it is 6.4%. The long term estimate with the urban control

group is 4.7% while in the main analysis it is 6.7%. These di↵erences are worrying, although

the quantities are again unprecisely estimated and statistically not di↵erent from each other.
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Table 9: Robustness: control group

Log Price Log Number of Procedures
Examinations Fillings Examinations Fillings

(1) (2) (3) (4)

Treated x Post Short �0.0144 �0.0026 �0.0043 �0.0026
(0.0102) (0.0032) (0.0387) (0.0367)

Treated x Post Long �0.0186 0.0012 �0.0230 �0.0472
(0.0206) (0.0034) (0.0380) (0.0313)

Unit FE Yes Yes Yes Yes
Year x Quarter FE Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Observations 1,382,098 2,837,927 12,209 36,230
R2 0.6410 0.8819 0.8664 0.8013

Notes: Control group consists of municipalities Turku, Tampere and
Oulu. Market size is 20 kilometers from the entrant. Standard er-
rors are clustered at the firm-municipality level. Controls include
patient and dentis age and its square, patient income, whether
the procedure was performed by a specialist dentist and whether
the time extra-reimbursement was applicable. *p<0.1; **p<0.05;
***p<0.01
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7 Discussion and conclusions

I study the e↵ects of entry on incumbent firms’ prices and procedures volume in dental

care markets using di↵erence-in-di↵erences regression. I consider the entry a competition

increasing shock. The entrant’s prices were remarkably low at the time of the entry and the

firm was able to acquire a large share of volume in common procedures performed at the

market. Thus, the entrant o↵ered a real low-cost alternative to the residents of the Capital

Region. I focus on examinations and fillings, which are two of the most common procedures.

I find no e↵ects for examination prices. The results fail to show statistically or econom-

ically significant short or long term e↵ects. Even though the estimates are unprecise, I am

able to rule out price decreases larger than 3.25 euros for 0-1.5 years from the entry and 2.75

for 1.5-3 years from the entry. The short term estimates imply price decrease of 1.6%, while

the long term estimates point to a 1.3% decrease.

I find economically insignificant price e↵ects for fillings. In addition, the event study

estimates for the fillings’ suggests a violation of parallel pre-trends. Thus, it might be

that the small negative and statistically significant estimates for the short term result from

violation of parallel trends assumption. The magnitude of both short and long term e↵ects

are small. The negative short term e↵ect of 0.8% translates to a 0.65 euro price decrease on

average. The long term estimate of -1.2% is in monetary terms a price decrease of one euro.

For a procedure with average price of 81 euros these are economically insignificant e↵ects.

The theoretical literature implies that incumbents might fight the entry in short term

with low prices, and subsequently increase prices towards pre-entry levels. The price increase

arises because the entrant rises its prices after it has locked-in enough customers. These

pricing dynamics are not visible in the results. However, the results are unprecise, which

makes comparing the short and long term estimates di�cult. The point estimates for the

price e↵ects are larger for examinations than for fillings. Thus, it seems that firms react to

the entry by changing examination prices, rather than filling prices. This is consistent with

the notion that patients might be more price sensitive towards examination prices. Still, the
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estimates are unprecise, and thus the above analysis should not be taken at face value.

The statistically and economically insignificant price e↵ects are consistent with the switch-

ing cost literature. It might be that incumbent firms kept on exploiting their current cus-

tomers, rather than fought the entry by lowering their prices. This is because due to the

price decrease the incumbent firms would lose revenue on existing customers who would have

visited the incumbent even without the price decrease. Given that the incumbent firms have

loyal customer base, the passive reaction might be the most profitable one.

I do not find statistically significant e↵ects on the number of examinations. The short

and long term estimates conform to expected pattern of lower short term estimates and

larger long term estimates. The short term e↵ect for the number of fillings in incumbent

firms is -1.4% while the long term e↵ect is -6.5%. The estimates for the short term are so

unprecise that it is hard to draw any conclusions based on them. Nevertheless, as dental

care unit performs on average 112 examinations per quarter, the on average loss in terms of

procedures would be two fillings in the short term, and seven fillings in the long term. This

translates to 100 euro and 350 euro losses in turnover per quarter.

I find some evidence that the entry reduced the number of fillings done by the incumbent

firms in the long term. The short term estimate is -3.8% and the long term estimate is

-6.7%. The latter is statistically significant at 10% level. Thus, the estimates suggest that

the incumbent firms lost 6.7% of their fillings to the entrant in the long term. Given that a

clinic performed an average 91 fillings in quarter, the reduction amounts to six fillings less

each quarter 1.5-3 years after the entry. As the average prices of three types of fillings are

roughly 55, 91 and 105 euros, the loss in turnover for average dental care unit ranges from

300 euros to 630 euros per quarter depending on which types of fillings are lost.

The event study estimates of the number of procedures imply that the average results

for the number of procedures are driven by the third quarters of 2011 and 2012, and the

fourth quarter of 2012. The estimates indicate a larger than 11% reduction in the number

of examinations performed for these quarters. The estimates are statistically significantly at
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5% level. The similar results hold for fillings, except that the estimate for the fourth quarter

of the 2012 just fails to be significant at 5% level.

The reason for the large e↵ects for these third quarters might be that a large number of

clinics are closed during summer holidays. The entrant remains open during summer. Likely

those entrant’s competitors who are open, also treat lower number of patients. If the entrant

is able to steal the same absolute number of customers from the operating firms, the result

is a larger percentage loss of procedures for the incumbent firms.

Another explanation could be that there are more new customers during summer months.

People who visit dentist regularly are likely to schedule their visit outside holidays. Thus,

the people who do not go to the private dentist regularly make up a larger share of patients

during the summer months. As these patients are not locked-in to any provider, it is easier

for the entrant to attract these customers.

The results for both prices and number of procedures suggest that it is relatively easy

for incumbent firms to accommodate entry in dental care markets. The incumbent firms

were able to keep their shares of procedure volume outside summer months surprisingly

well. This even though they did not lower prices. An explanation could be the reluctance of

patients to change provider in the presence of switching costs, which makes it profitable for

incumbent firms to keep on exploiting their existing customer, instead of fighting the entry.

The fact that a large share of entrant’s customers came from outside the market supports

this explanation. Ability to obtain customers from other sources than existing producers

is recognized as an imperative for the success of entry in the presence of switching costs.

This is precisely due to the di�culty of stealing locked-in customers from the incumbent

firms. In the light of these considerations it appears that the presence of switching costs

have important implications for the competition in dental care markets.
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Appendix

Table 10: Event study: prices

Log Price
Examinations Fillings

(1) (2)

treat 2008.1 0.0080 0.0073
(0.0120) (0.0066)

treat 2008.2 0.0086 0.0108
(0.0120) (0.0069)

treat 2008.3 0.0064 0.0093
(0.0118) (0.0072)

treat 2008.4 0.0082 0.0083
(0.0101) (0.0059)

treat 2009.1 0.0062 0.0093⇤

(0.0057) (0.0055)

treat 2009.2 0.0062 0.0095⇤

(0.0095) (0.0054)

treat 2009.3 0.0068 0.0044
(0.0071) (0.0048)

treat 2009.4 �0.0116 0.0063
(0.0125) (0.0046)

treat 2010.1 0.0054 0.0083
(0.0041) (0.0052)

treat 2010.2 0.0046 0.0055
(0.0058) (0.0044)

treat 2010.4 �0.0177 0.0013
(0.0143) (0.0026)

treat 2011.1 �0.0068 �0.0014
(0.0096) (0.0038)

treat 2011.2 �0.0098 �0.0016

72



Table 10: Event study: prices
(0.0183) (0.0046)

treat 2011.3 �0.0054 �0.0028
(0.0279) (0.0039)

treat 2011.4 �0.0164 0.0031
(0.0363) (0.0046)

treat 2012.1 �0.0143 �0.0032
(0.0232) (0.0055)

treat 2012.2 �0.0120 �0.0054
(0.0214) (0.0050)

treat 2012.3 0.0008 �0.0036
(0.0146) (0.0054)

treat 2012.4 �0.0086 �0.0039
(0.0187) (0.0057)

treat 2013.1 �0.0053 �0.0052
(0.0219) (0.0064)

treat 2013.2 �0.0058 �0.0044
(0.0075) (0.0063)

treat 2013.3 �0.0220 �0.0041
(0.0260) (0.0060)

ekoroK 0.1988⇤⇤⇤ 0.2001⇤⇤⇤

(0.0179) (0.0293)

akoro 0.0029⇤⇤⇤ 0.0034⇤⇤⇤

(0.0003) (0.0008)

ika 0.0005⇤ 0.0003⇤⇤⇤

(0.0003) (0.0001)

ika squared �0.0000⇤⇤ �0.0000⇤⇤⇤

(0.0000) (0.0000)

lika �0.0005 �0.0026
(0.0020) (0.0016)
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Table 10: Event study: prices
lika squared �0.0000 0.0000

(0.0000) (0.0000)

toimkSFA20 0.5103⇤⇤⇤

(0.0024)

toimkSFA30 0.6665⇤⇤⇤

(0.0028)

Unit FE Yes Yes
Year x Quarter FE Yes Yes
Controls Yes Yes
Observations 2,090,716 4,323,212
R2 0.6185 0.8724

Notes: Market size is 20 kilometers from the entrant. Standard er-
rors are clustered at the firm-municipality level. Controls in-
clude patient and dentis age and its square, patient income,
whether the procedure was performed by a specialist dentist
and whether the time extra-reimbursement was applicable.
akoro is time extra reimbursement dummy, ekoro is speciality
dummy, ika is patient age, lika is dentist age, toimkSFA20 is
two surface fillings dummy and toimkSFA30 is three surface
fillings dummy. *p<0.1; **p<0.05; ***p<0.01

Table 11: Event study: number of procedures

Log number of procedures
Examinations Fillings

(1) (2)

treat 2008.1 �0.0264 0.0070
(0.0778) (0.0589)

treat 2008.2 �0.0762 �0.0356
(0.0758) (0.0569)

treat 2008.3 �0.0423 �0.0347
(0.0657) (0.0502)

treat 2008.4 �0.0519 0.0152
(0.0690) (0.0482)

treat 2009.1 0.0192 0.0213
(0.0716) (0.0493)
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Table 11: Event study: number of procedures

treat 2009.2 0.0256 0.0258
(0.0673) (0.0505)

treat 2009.3 �0.0237 �0.0214
(0.0550) (0.0463)

treat 2009.4 �0.0149 0.0032
(0.0593) (0.0406)

treat 2010.1 �0.0515 �0.0285
(0.0542) (0.0461)

treat 2010.2 0.0590 0.0415
(0.0469) (0.0375)

treat 2010.4 �0.0014 �0.0060
(0.0459) (0.0400)

treat 2011.1 0.0027 �0.0222
(0.0528) (0.0454)

treat 2011.2 0.0166 �0.0296
(0.0596) (0.0470)

treat 2011.3 �0.1236⇤⇤ �0.1151⇤⇤

(0.0567) (0.0501)

treat 2011.4 �0.0601 �0.0469
(0.0664) (0.0581)

treat 2012.1 �0.0126 �0.0110
(0.0549) (0.0456)

treat 2012.2 �0.0370 �0.0020
(0.0604) (0.0484)

treat 2012.3 �0.1469⇤⇤ �0.1394⇤⇤⇤

(0.0614) (0.0527)

treat 2012.4 �0.1271⇤⇤ �0.0970⇤

(0.0619) (0.0513)

treat 2013.1 �0.0482 �0.0448
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Table 11: Event study: number of procedures
(0.0602) (0.0488)

treat 2013.2 �0.0097 �0.0238
(0.0587) (0.0515)

treat 2013.3 �0.1117⇤ �0.0989⇤

(0.0634) (0.0566)

speciality share �0.3703 �0.3795
(0.2534) (0.4490)

akoro 100 share 0.9881⇤ 1.3253⇤

(0.5582) (0.7873)

median income �0.0000⇤⇤⇤ �0.0000⇤⇤⇤

(0.0000) (0.0000)

median patient age 0.0085⇤⇤ 0.0034⇤

(0.0036) (0.0018)

median dentist age �0.0058 0.0006
(0.0065) (0.0042)

toimkSFA20 0.1380⇤⇤⇤

(0.0170)

toimkSFA30 �0.6869⇤⇤⇤

(0.0250)

Unit FE Yes Yes
Year x Quarter FE Yes Yes
Controls Yes Yes
Observations 16,953 50,450
R2 0.8637 0.8004

Notes: Market size is 20 kilometers from the entrant. Standard er-
rors are clustered at the firm-municipality level. Controls in-
clude patient and dentis age and its square, patient income,
whether the procedure was performed by a specialist dentist
and whether the time extra-reimbursement was applicable.
akoro is time extra reimbursement dummy, ekoro is speciality
dummy, ika is patient age, lika is dentist age, toimkSFA20 is
two surface fillings dummy and toimkSFA30 is three surface
fillings dummy. *p<0.1; **p<0.05; ***p<0.01
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Table 12: DID: E↵ects on prices

Log Price
Dental Examinations Dental Fillings

(1) (2) (3) (4) (5) (6)

Treated x Post Short 0.0071 0.0410⇤⇤

(0.0240) (0.0195)

Treated x Post Long 0.0307⇤⇤⇤ 0.0544⇤⇤⇤

(0.0077) (0.0039)

post long 0.0484⇤⇤⇤ 0.0788⇤⇤⇤

(0.0100) (0.0072)

factor(quarter)2008.2 �0.0089⇤⇤⇤ �0.0091⇤⇤⇤ �0.0095⇤⇤⇤ �0.0095⇤⇤⇤

(0.0012) (0.0012) (0.0013) (0.0013)

factor(quarter)2008.3 �0.0041⇤⇤ �0.0042⇤⇤ �0.0059⇤⇤⇤ �0.0062⇤⇤⇤

(0.0019) (0.0018) (0.0020) (0.0021)

factor(quarter)2008.4 0.0076⇤⇤ 0.0073⇤⇤ 0.0062⇤⇤ 0.0055⇤⇤

(0.0031) (0.0030) (0.0025) (0.0025)

factor(quarter)2009.1 0.0352⇤⇤⇤ 0.0354⇤⇤⇤ 0.0350⇤⇤⇤ 0.0356⇤⇤⇤

(0.0034) (0.0034) (0.0021) (0.0019)

factor(quarter)2009.2 0.0409⇤⇤⇤ 0.0409⇤⇤⇤ 0.0392⇤⇤⇤ 0.0395⇤⇤⇤

(0.0026) (0.0026) (0.0021) (0.0019)

factor(quarter)2009.3 0.0463⇤⇤⇤ 0.0462⇤⇤⇤ 0.0484⇤⇤⇤ 0.0484⇤⇤⇤

(0.0038) (0.0038) (0.0021) (0.0020)

factor(quarter)2009.4 0.0503⇤⇤⇤ 0.0500⇤⇤⇤ 0.0583⇤⇤⇤ 0.0583⇤⇤⇤

(0.0093) (0.0092) (0.0030) (0.0028)

factor(quarter)2010.1 0.0754⇤⇤⇤ 0.0758⇤⇤⇤ 0.0719⇤⇤⇤ 0.0728⇤⇤⇤

(0.0043) (0.0043) (0.0025) (0.0023)

factor(quarter)2010.2 0.0733⇤⇤⇤ 0.0734⇤⇤⇤ 0.0711⇤⇤⇤ 0.0718⇤⇤⇤

(0.0037) (0.0037) (0.0023) (0.0022)

factor(quarter)2010.3 0.0800⇤⇤⇤ 0.0799⇤⇤⇤ 0.0798⇤⇤⇤ 0.0799⇤⇤⇤

(0.0053) (0.0054) (0.0033) (0.0034)
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Table 12: DID: E↵ects on prices
factor(quarter)2010.4 0.0711⇤⇤⇤ 0.0706⇤⇤⇤ 0.0779⇤⇤⇤ 0.0779⇤⇤⇤

(0.0056) (0.0053) (0.0037) (0.0038)

factor(quarter)2011.1 0.0752⇤⇤⇤ 0.0757⇤⇤⇤ 0.0805⇤⇤⇤ 0.0818⇤⇤⇤

(0.0071) (0.0068) (0.0033) (0.0038)

factor(quarter)2011.2 0.0643⇤⇤⇤ 0.0645⇤⇤⇤ 0.0815⇤⇤⇤ 0.0826⇤⇤⇤

(0.0074) (0.0071) (0.0036) (0.0038)

factor(quarter)2011.3 0.0591⇤⇤⇤ 0.0591⇤⇤⇤ 0.0857⇤⇤⇤ 0.0864⇤⇤⇤

(0.0109) (0.0108) (0.0042) (0.0043)

factor(quarter)2011.4 0.0523⇤⇤⇤ 0.0521⇤⇤⇤ 0.0852⇤⇤⇤ 0.0863⇤⇤⇤

(0.0127) (0.0127) (0.0042) (0.0043)

factor(quarter)2012.1 0.0734⇤⇤⇤ 0.0743⇤⇤⇤ 0.0949⇤⇤⇤ 0.0970⇤⇤⇤

(0.0091) (0.0089) (0.0044) (0.0047)

factor(quarter)2012.2 0.0700⇤⇤⇤ 0.0714⇤⇤⇤ 0.0974⇤⇤⇤ 0.0996⇤⇤⇤

(0.0097) (0.0096) (0.0060) (0.0064)

factor(quarter)2012.3 0.0845⇤⇤⇤ 0.0854⇤⇤⇤ 0.1006⇤⇤⇤ 0.1024⇤⇤⇤

(0.0080) (0.0080) (0.0063) (0.0067)

factor(quarter)2012.4 0.0799⇤⇤⇤ 0.0806⇤⇤⇤ 0.1008⇤⇤⇤ 0.1028⇤⇤⇤

(0.0085) (0.0085) (0.0061) (0.0065)

factor(quarter)2013.1 0.0948⇤⇤⇤ 0.0967⇤⇤⇤ 0.1153⇤⇤⇤ 0.1185⇤⇤⇤

(0.0097) (0.0099) (0.0061) (0.0067)

factor(quarter)2013.2 0.1096⇤⇤⇤ 0.1112⇤⇤⇤ 0.1131⇤⇤⇤ 0.1162⇤⇤⇤

(0.0076) (0.0076) (0.0060) (0.0067)

factor(quarter)2013.3 0.0853⇤⇤⇤ 0.0869⇤⇤⇤ 0.1187⇤⇤⇤ 0.1213⇤⇤⇤

(0.0122) (0.0123) (0.0061) (0.0067)

ekoroK 0.1987⇤⇤⇤ 0.2001⇤⇤⇤

(0.0179) (0.0293)

akoro 0.0029⇤⇤⇤ 0.0034⇤⇤⇤

(0.0003) (0.0008)

ika 0.0005⇤ 0.0003⇤⇤⇤

(0.0003) (0.0001)
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Table 12: DID: E↵ects on prices

ika squared �0.0000⇤⇤ �0.0000⇤⇤⇤

(0.0000) (0.0000)

lika �0.0005 �0.0026
(0.0020) (0.0016)

lika squared �0.0000 0.0000
(0.0000) (0.0000)

toimkSFA20 0.5111⇤⇤⇤ 0.5115⇤⇤⇤ 0.5103⇤⇤⇤

(0.0030) (0.0023) (0.0024)

toimkSFA30 0.6621⇤⇤⇤ 0.6677⇤⇤⇤ 0.6665⇤⇤⇤

(0.0041) (0.0028) (0.0028)

treated:post short �0.0176 �0.0168 �0.0162 �0.0125⇤⇤ �0.0082⇤ �0.0079⇤

(0.0263) (0.0245) (0.0248) (0.0056) (0.0048) (0.0046)

treated:post long �0.0256 �0.0134 �0.0130 �0.0170 �0.0119 �0.0117
(0.0275) (0.0209) (0.0211) (0.0111) (0.0076) (0.0072)

Constant 3.8752⇤⇤⇤ 3.9393⇤⇤⇤

(0.0088) (0.0073)

Unit FE No Yes Yes No Yes Yes
Year x Quarter FE No Yes Yes No Yes Yes
Controls No No Yes No No Yes
Mean Price 49.407 49.407 49.407 81.146 81.146 81.146
Observations 2,090,717 2,090,717 2,090,716 4,323,214 4,323,214 4,323,212
R2 0.0095 0.5951 0.6183 0.7503 0.8684 0.8724

Notes: Market size is 20 kilometers from the entrant. Standard er-
rors are clustered at the firm-municipality level. Controls in-
clude patient and dentis age and its square, patient income,
whether the procedure was performed by a specialist dentist
and whether the time extra-reimbursement was applicable.
akoro is time extra reimbursement dummy, ekoro is speciality
dummy, ika is patient age, lika is dentist age, toimkSFA20 is
two surface fillings dummy and toimkSFA30 is three surface
fillings dummy. *p<0.1; **p<0.05; ***p<0.01

Table 13: DID: E↵ects on number of procedures
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Table 13: DID: E↵ects on number of procedures
Log number of procedures

Dental Examinations Dental Fillings

(1) (2) (3) (4) (5) (6)

Treated x Post Short 0.1095 0.0658
(0.1159) (0.1005)

Treated x Post Long 0.0630⇤ 0.0344
(0.0342) (0.0279)

post long 0.1426⇤⇤⇤ 0.0275
(0.0459) (0.0381)

factor(quarter)2008.2 �0.0153 �0.0110 0.0735⇤⇤⇤ 0.0755⇤⇤⇤

(0.0245) (0.0245) (0.0187) (0.0186)

factor(quarter)2008.3 �0.3811⇤⇤⇤ �0.3574⇤⇤⇤ �0.2696⇤⇤⇤ �0.2642⇤⇤⇤

(0.0298) (0.0306) (0.0235) (0.0232)

factor(quarter)2008.4 �0.2205⇤⇤⇤ �0.1991⇤⇤⇤ �0.0051 �0.0004
(0.0320) (0.0322) (0.0242) (0.0239)

factor(quarter)2009.1 �0.0076 �0.0023 �0.0022 0.0010
(0.0345) (0.0346) (0.0251) (0.0250)

factor(quarter)2009.2 �0.0448 �0.0366 0.0114 0.0119
(0.0308) (0.0310) (0.0240) (0.0241)

factor(quarter)2009.3 �0.3100⇤⇤⇤ �0.2904⇤⇤⇤ �0.2446⇤⇤⇤ �0.2443⇤⇤⇤

(0.0323) (0.0328) (0.0268) (0.0267)

factor(quarter)2009.4 �0.1998⇤⇤⇤ �0.1791⇤⇤⇤ 0.0042 0.0059
(0.0353) (0.0355) (0.0252) (0.0252)

factor(quarter)2010.1 0.0028 0.0141 �0.0375 �0.0358
(0.0356) (0.0354) (0.0272) (0.0280)

factor(quarter)2010.2 �0.0059 0.0091 0.0381 0.0379
(0.0356) (0.0366) (0.0273) (0.0278)

factor(quarter)2010.3 �0.3756⇤⇤⇤ �0.3466⇤⇤⇤ �0.2766⇤⇤⇤ �0.2728⇤⇤⇤

(0.0405) (0.0411) (0.0307) (0.0308)

factor(quarter)2010.4 �0.1940⇤⇤⇤ �0.1670⇤⇤⇤ �0.0103 �0.0066
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Table 13: DID: E↵ects on number of procedures
(0.0426) (0.0431) (0.0324) (0.0322)

factor(quarter)2011.1 0.0344 0.0445 0.0264 0.0257
(0.0435) (0.0457) (0.0332) (0.0343)

factor(quarter)2011.2 �0.0344 �0.0141 0.0474 0.0464
(0.0432) (0.0465) (0.0307) (0.0334)

factor(quarter)2011.3 �0.3611⇤⇤⇤ �0.3359⇤⇤⇤ �0.2749⇤⇤⇤ �0.2704⇤⇤⇤

(0.0438) (0.0477) (0.0351) (0.0372)

factor(quarter)2011.4 �0.2124⇤⇤⇤ �0.1834⇤⇤⇤ �0.0247 �0.0208
(0.0429) (0.0471) (0.0335) (0.0371)

factor(quarter)2012.1 0.0350 0.0525 �0.0007 0.0044
(0.0443) (0.0495) (0.0343) (0.0368)

factor(quarter)2012.2 �0.0217 0.0063 0.0086 0.0125
(0.0449) (0.0503) (0.0353) (0.0386)

factor(quarter)2012.3 �0.3429⇤⇤⇤ �0.3003⇤⇤⇤ �0.2973⇤⇤⇤ �0.2891⇤⇤⇤

(0.0438) (0.0502) (0.0377) (0.0414)

factor(quarter)2012.4 �0.1375⇤⇤⇤ �0.1011⇤⇤ �0.0038 0.0028
(0.0440) (0.0499) (0.0347) (0.0389)

factor(quarter)2013.1 0.0954⇤⇤ 0.1166⇤⇤ 0.0126 0.0142
(0.0456) (0.0549) (0.0357) (0.0412)

factor(quarter)2013.2 0.0598 0.0809 0.0496 0.0526
(0.0469) (0.0554) (0.0356) (0.0410)

factor(quarter)2013.3 �0.2490⇤⇤⇤ �0.2125⇤⇤⇤ �0.2403⇤⇤⇤ �0.2361⇤⇤⇤

(0.0486) (0.0561) (0.0383) (0.0423)

speciality share �0.3719 �0.3812
(0.2530) (0.4488)

akoro 100 share 0.9770⇤ 1.3177⇤

(0.5613) (0.7864)

median income �0.0000⇤⇤⇤ �0.0000⇤⇤⇤

(0.0000) (0.0000)
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Table 13: DID: E↵ects on number of procedures
median patient age 0.0086⇤⇤ 0.0034⇤

(0.0036) (0.0018)

median dentist age �0.0058 0.0007
(0.0065) (0.0043)

toimkSFA20 0.1241⇤⇤⇤ 0.1188⇤⇤⇤ 0.1381⇤⇤⇤

(0.0173) (0.0154) (0.0169)

toimkSFA30 �0.6242⇤⇤⇤ �0.7063⇤⇤⇤ �0.6868⇤⇤⇤

(0.0263) (0.0246) (0.0250)

treated:post short �0.0204 �0.0111 �0.0138 �0.0352 �0.0404 �0.0380
(0.0571) (0.0388) (0.0388) (0.0468) (0.0316) (0.0315)

treated:post long �0.0813 �0.0633 �0.0642 �0.0612 �0.0687⇤ �0.0669⇤

(0.0738) (0.0499) (0.0499) (0.0619) (0.0411) (0.0405)

Constant 3.9901⇤⇤⇤ 3.8863⇤⇤⇤

(0.0541) (0.0497)

Unit FE No Yes Yes No Yes Yes
Year x Quarter FE No Yes Yes No Yes Yes
Controls No No Yes No No Yes
Observations 16,264 16,963 16,953 50,466 50,466 50,450
R2 0.0019 0.8614 0.8634 0.0606 0.7983 0.8003

Notes: Market size is 20 kilometers from the entrant. Standard er-
rors are clustered at the firm-municipality level. Controls in-
clude patient and dentis age, patient income, share of pro-
cedures performed by a specialist dentist and the share of
procedures with time extra-reimbursement. akoro is time ex-
tra reimbursement dummy, ekoro is speciality dummy, ika is
patient age, lika is dentist age, toimkSFA20 is two surface fill-
ings dummy and toimkSFA30 is three surface fillings dummy.
*p<0.1; **p<0.05; ***p<0.01

Table 14: E↵ects on prices: 5 km market

Log Price
Dental Examinations Dental Fillings

(1) (2) (3) (4) (5) (6)

Treated x Post Short 0.0086 0.0709⇤⇤⇤

(0.0382) (0.0229)
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Table 14: E↵ects on prices: 5 km market

Treated x Post Long 0.0214⇤⇤⇤ 0.0235⇤⇤⇤

(0.0045) (0.0029)

post long 0.0139⇤⇤ 0.0386⇤⇤⇤

(0.0069) (0.0033)

factor(quarter)2008.2 �0.0081⇤⇤⇤ �0.0084⇤⇤⇤ �0.0091⇤⇤⇤ �0.0092⇤⇤⇤

(0.0014) (0.0013) (0.0015) (0.0014)

factor(quarter)2008.3 �0.0028 �0.0029 �0.0054⇤⇤ �0.0059⇤⇤

(0.0021) (0.0020) (0.0024) (0.0023)

factor(quarter)2008.4 0.0092⇤⇤⇤ 0.0088⇤⇤⇤ 0.0074⇤⇤⇤ 0.0065⇤⇤⇤

(0.0032) (0.0031) (0.0027) (0.0022)

factor(quarter)2009.1 0.0358⇤⇤⇤ 0.0360⇤⇤⇤ 0.0356⇤⇤⇤ 0.0363⇤⇤⇤

(0.0036) (0.0036) (0.0023) (0.0020)

factor(quarter)2009.2 0.0419⇤⇤⇤ 0.0418⇤⇤⇤ 0.0397⇤⇤⇤ 0.0400⇤⇤⇤

(0.0030) (0.0029) (0.0023) (0.0020)

factor(quarter)2009.3 0.0470⇤⇤⇤ 0.0470⇤⇤⇤ 0.0497⇤⇤⇤ 0.0496⇤⇤⇤

(0.0044) (0.0044) (0.0022) (0.0020)

factor(quarter)2009.4 0.0523⇤⇤⇤ 0.0520⇤⇤⇤ 0.0602⇤⇤⇤ 0.0602⇤⇤⇤

(0.0086) (0.0085) (0.0030) (0.0024)

factor(quarter)2010.1 0.0758⇤⇤⇤ 0.0763⇤⇤⇤ 0.0728⇤⇤⇤ 0.0738⇤⇤⇤

(0.0043) (0.0042) (0.0028) (0.0026)

factor(quarter)2010.2 0.0742⇤⇤⇤ 0.0743⇤⇤⇤ 0.0724⇤⇤⇤ 0.0731⇤⇤⇤

(0.0036) (0.0036) (0.0026) (0.0026)

factor(quarter)2010.3 0.0824⇤⇤⇤ 0.0823⇤⇤⇤ 0.0824⇤⇤⇤ 0.0825⇤⇤⇤

(0.0049) (0.0050) (0.0037) (0.0036)

factor(quarter)2010.4 0.0729⇤⇤⇤ 0.0721⇤⇤⇤ 0.0784⇤⇤⇤ 0.0785⇤⇤⇤

(0.0063) (0.0062) (0.0036) (0.0036)

factor(quarter)2011.1 0.0749⇤⇤⇤ 0.0754⇤⇤⇤ 0.0813⇤⇤⇤ 0.0829⇤⇤⇤

(0.0061) (0.0059) (0.0031) (0.0037)

factor(quarter)2011.2 0.0622⇤⇤⇤ 0.0626⇤⇤⇤ 0.0824⇤⇤⇤ 0.0838⇤⇤⇤
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Table 14: E↵ects on prices: 5 km market
(0.0077) (0.0075) (0.0035) (0.0040)

factor(quarter)2011.3 0.0584⇤⇤⇤ 0.0585⇤⇤⇤ 0.0870⇤⇤⇤ 0.0879⇤⇤⇤

(0.0115) (0.0113) (0.0042) (0.0044)

factor(quarter)2011.4 0.0516⇤⇤⇤ 0.0516⇤⇤⇤ 0.0859⇤⇤⇤ 0.0871⇤⇤⇤

(0.0125) (0.0124) (0.0043) (0.0044)

factor(quarter)2012.1 0.0745⇤⇤⇤ 0.0758⇤⇤⇤ 0.0964⇤⇤⇤ 0.0988⇤⇤⇤

(0.0093) (0.0091) (0.0045) (0.0046)

factor(quarter)2012.2 0.0723⇤⇤⇤ 0.0742⇤⇤⇤ 0.0987⇤⇤⇤ 0.1011⇤⇤⇤

(0.0094) (0.0093) (0.0054) (0.0055)

factor(quarter)2012.3 0.0841⇤⇤⇤ 0.0853⇤⇤⇤ 0.1013⇤⇤⇤ 0.1033⇤⇤⇤

(0.0080) (0.0080) (0.0059) (0.0060)

factor(quarter)2012.4 0.0779⇤⇤⇤ 0.0791⇤⇤⇤ 0.1013⇤⇤⇤ 0.1038⇤⇤⇤

(0.0094) (0.0095) (0.0052) (0.0053)

factor(quarter)2013.1 0.0921⇤⇤⇤ 0.0945⇤⇤⇤ 0.1161⇤⇤⇤ 0.1200⇤⇤⇤

(0.0107) (0.0110) (0.0053) (0.0057)

factor(quarter)2013.2 0.1094⇤⇤⇤ 0.1115⇤⇤⇤ 0.1138⇤⇤⇤ 0.1175⇤⇤⇤

(0.0067) (0.0070) (0.0052) (0.0057)

factor(quarter)2013.3 0.0875⇤⇤⇤ 0.0898⇤⇤⇤ 0.1191⇤⇤⇤ 0.1221⇤⇤⇤

(0.0132) (0.0133) (0.0052) (0.0057)

ekoroK 0.2014⇤⇤⇤ 0.2047⇤⇤⇤

(0.0180) (0.0240)

akoro 0.0029⇤⇤⇤ 0.0034⇤⇤⇤

(0.0003) (0.0007)

ika 0.0003 0.0003⇤

(0.0003) (0.0001)

ika squared �0.0000 �0.0000⇤⇤⇤

(0.0000) (0.0000)

lika �0.0002 �0.0033⇤

(0.0023) (0.0020)
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Table 14: E↵ects on prices: 5 km market
lika squared �0.0000 0.0000

(0.0000) (0.0000)

toimkSFA20 0.5120⇤⇤⇤ 0.5113⇤⇤⇤ 0.5100⇤⇤⇤

(0.0033) (0.0025) (0.0024)

toimkSFA30 0.6675⇤⇤⇤ 0.6698⇤⇤⇤ 0.6685⇤⇤⇤

(0.0046) (0.0033) (0.0031)

treated:post short �0.0118 �0.0197⇤ �0.0182 �0.0085 �0.0050 �0.0049
(0.0117) (0.0108) (0.0113) (0.0068) (0.0055) (0.0055)

treated:post long �0.0116 �0.0128 �0.0121 �0.0064 �0.0042 �0.0037
(0.0254) (0.0198) (0.0200) (0.0066) (0.0043) (0.0041)

Constant 3.8914⇤⇤⇤ 3.9614⇤⇤⇤

(0.0085) (0.0069)

Unit FE No Yes Yes No Yes Yes
Year x Quarter FE No Yes Yes No Yes Yes
Controls No No Yes No No Yes
Mean Price 3.877 3.877 3.877 4.362 4.362 4.362
Observations 1,667,559 1,667,559 1,667,558 3,451,135 3,451,135 3,451,133
R2 0.0016 0.6069 0.6333 0.7440 0.8661 0.8709

Notes: Market size is 5 kilometers from the entrant. Standard er-
rors are clustered at the firm-municipality level. Controls in-
clude patient and dentis age and its square, patient income,
whether the procedure was performed by a specialist dentist
and whether the time extra-reimbursement was applicable.
akoro is time extra reimbursement dummy, ekoro is speciality
dummy, ika is patient age, lika is dentist age, toimkSFA20 is
two surface fillings dummy and toimkSFA30 is three surface
fillings dummy. *p<0.1; **p<0.05; ***p<0.01

Table 15: E↵ects on the number of procedures: 5 km market

Log Price
Dental Examinations Dental Fillings

(1) (2) (3) (4) (5) (6)

Treated x Post Short 0.0237 �0.0056
(0.1651) (0.1379)

Treated x Post Long 0.0623⇤ 0.0680⇤⇤
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Table 15: E↵ects on the number of procedures: 5 km market
(0.0365) (0.0265)

post long 0.0161 �0.0227
(0.0302) (0.0250)

factor(quarter)2008.2 �0.0045 �0.0025 0.0775⇤⇤⇤ 0.0802⇤⇤⇤

(0.0281) (0.0284) (0.0225) (0.0225)

factor(quarter)2008.3 �0.3803⇤⇤⇤ �0.3582⇤⇤⇤ �0.2672⇤⇤⇤ �0.2618⇤⇤⇤

(0.0354) (0.0358) (0.0264) (0.0261)

factor(quarter)2008.4 �0.2294⇤⇤⇤ �0.2057⇤⇤⇤ �0.0095 �0.0041
(0.0384) (0.0384) (0.0290) (0.0287)

factor(quarter)2009.1 �0.0191 �0.0173 �0.0094 �0.0054
(0.0417) (0.0417) (0.0293) (0.0291)

factor(quarter)2009.2 �0.0536 �0.0506 0.0016 0.0008
(0.0355) (0.0361) (0.0282) (0.0282)

factor(quarter)2009.3 �0.3219⇤⇤⇤ �0.3034⇤⇤⇤ �0.2460⇤⇤⇤ �0.2454⇤⇤⇤

(0.0384) (0.0389) (0.0301) (0.0300)

factor(quarter)2009.4 �0.2081⇤⇤⇤ �0.1874⇤⇤⇤ 0.0074 0.0083
(0.0409) (0.0406) (0.0285) (0.0286)

factor(quarter)2010.1 �0.0009 0.0074 �0.0322 �0.0310
(0.0399) (0.0408) (0.0314) (0.0326)

factor(quarter)2010.2 �0.0199 �0.0077 0.0361 0.0346
(0.0409) (0.0429) (0.0308) (0.0314)

factor(quarter)2010.3 �0.3754⇤⇤⇤ �0.3507⇤⇤⇤ �0.2746⇤⇤⇤ �0.2713⇤⇤⇤

(0.0467) (0.0474) (0.0355) (0.0357)

factor(quarter)2010.4 �0.2160⇤⇤⇤ �0.1894⇤⇤⇤ �0.0210 �0.0188
(0.0478) (0.0493) (0.0358) (0.0360)

factor(quarter)2011.1 0.0093 0.0128 0.0076 0.0049
(0.0479) (0.0516) (0.0357) (0.0376)

factor(quarter)2011.2 �0.0365 �0.0231 0.0537 0.0497
(0.0475) (0.0520) (0.0336) (0.0366)
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Table 15: E↵ects on the number of procedures: 5 km market
factor(quarter)2011.3 �0.3444⇤⇤⇤ �0.3287⇤⇤⇤ �0.2589⇤⇤⇤ �0.2568⇤⇤⇤

(0.0477) (0.0528) (0.0385) (0.0409)

factor(quarter)2011.4 �0.2102⇤⇤⇤ �0.1893⇤⇤⇤ �0.0262 �0.0247
(0.0464) (0.0514) (0.0364) (0.0397)

factor(quarter)2012.1 0.0185 0.0255 �0.0101 �0.0077
(0.0485) (0.0546) (0.0374) (0.0401)

factor(quarter)2012.2 �0.0471 �0.0290 �0.0128 �0.0114
(0.0478) (0.0547) (0.0376) (0.0410)

factor(quarter)2012.3 �0.3493⇤⇤⇤ �0.3169⇤⇤⇤ �0.3047⇤⇤⇤ �0.2982⇤⇤⇤

(0.0466) (0.0547) (0.0402) (0.0441)

factor(quarter)2012.4 �0.1632⇤⇤⇤ �0.1330⇤⇤ �0.0218 �0.0152
(0.0463) (0.0545) (0.0364) (0.0411)

factor(quarter)2013.1 0.0667 0.0750 �0.0114 �0.0123
(0.0467) (0.0590) (0.0367) (0.0428)

factor(quarter)2013.2 0.0253 0.0334 0.0244 0.0255
(0.0478) (0.0591) (0.0363) (0.0425)

factor(quarter)2013.3 �0.2733⇤⇤⇤ �0.2472⇤⇤⇤ �0.2587⇤⇤⇤ �0.2580⇤⇤⇤

(0.0510) (0.0609) (0.0399) (0.0451)

speciality share �0.4783⇤ �0.2363
(0.2790) (0.4803)

akoro 100 share 0.6306 1.4929
(0.6752) (1.0652)

median income �0.0000⇤⇤⇤ �0.0000⇤⇤⇤

(0.0000) (0.0000)

median patient age 0.0106⇤⇤⇤ 0.0051⇤⇤⇤

(0.0030) (0.0018)

median dentist age �0.0050 �0.0002
(0.0075) (0.0048)

toimkSFA20 0.1113⇤⇤⇤ 0.1053⇤⇤⇤ 0.1300⇤⇤⇤

(0.0187) (0.0169) (0.0188)
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Table 15: E↵ects on the number of procedures: 5 km market

toimkSFA30 �0.6507⇤⇤⇤ �0.7373⇤⇤⇤ �0.7156⇤⇤⇤

(0.0287) (0.0267) (0.0273)

treated:post short 0.0351 0.0573 0.0504 0.0016 0.0209 0.0277
(0.0893) (0.0491) (0.0487) (0.0622) (0.0456) (0.0441)

treated:post long �0.0174 �0.0204 �0.0193 �0.0424 �0.0498 �0.0438
(0.0688) (0.0449) (0.0443) (0.0618) (0.0385) (0.0379)

Constant 4.0288⇤⇤⇤ 3.9154⇤⇤⇤

(0.0523) (0.0487)

Unit FE No Yes Yes No Yes Yes
Year x Quarter FE No Yes Yes No Yes Yes
Controls No No Yes No No Yes
Observations 13,534 13,534 13,526 40,167 40,167 40,153
R2 0.0002 0.8631 0.8654 0.0620 0.8024 0.8050

Notes: Market size is 5 kilometers from the entrant. Standard er-
rors are clustered at the firm-municipality level. Controls in-
clude patient and dentis age and its square, patient income,
whether the procedure was performed by a specialist dentist
and whether the time extra-reimbursement was applicable.
akoro is time extra reimbursement dummy, ekoro is speciality
dummy, ika is patient age, lika is dentist age, toimkSFA20 is
two surface fillings dummy and toimkSFA30 is three surface
fillings dummy. *p<0.1; **p<0.05; ***p<0.01

Table 16: Robustness: linear trends

Log Price Log Number of Procedures
Examinations Fillings Examinations Fillings

(1) (2) (3) (4)

Treated x Post Short �0.0133⇤⇤⇤ �0.0158 �0.0149 0.0783⇤⇤⇤

(0.0014) (1.0618) (0.0297) (0.0277)

Treated x Post Long �0.0122⇤⇤⇤ �0.0188 �0.3651⇤⇤⇤ �0.2582⇤⇤⇤

(0.0022) (2.5490) (0.0428) (0.0422)

factor(quarter)2008.4 �0.0043 �0.0138 �0.2113⇤⇤⇤ 0.0084
(0.0031) (3.7351) (0.0544) (0.0584)

factor(quarter)2009.1 0.0201⇤⇤⇤ 0.0098 �0.0191 0.0124

88



Table 16: Robustness: linear trends
(0.0024) (6.0571) (0.0666) (0.0742)

factor(quarter)2009.2 0.0216⇤⇤⇤ 0.0071 �0.0576 0.0267
(0.0033) (5.7087) (0.0768) (0.0899)

factor(quarter)2009.3 0.0232⇤⇤⇤ 0.0094 �0.3157⇤⇤⇤ �0.2265⇤⇤

(0.0037) (8.9285) (0.0899) (0.1063)

factor(quarter)2009.4 0.0231⇤⇤⇤ 0.0125 �0.2086⇤⇤ 0.0274
(0.0064) (8.2777) (0.1039) (0.1221)

factor(quarter)2010.1 0.0452⇤⇤⇤ 0.0204 �0.0195 �0.0111
(0.0039) (9.4327) (0.1160) (0.1381)

factor(quarter)2010.2 0.0391⇤⇤⇤ 0.0126 �0.0287 0.0658
(0.0048) (12.2700) (0.1287) (0.1549)

factor(quarter)2010.3 0.0418⇤⇤⇤ 0.0140 �0.3882⇤⇤⇤ �0.2413
(0.0046) (15.1141) (0.1428) (0.1718)

factor(quarter)2010.4 0.0261⇤⇤⇤ 0.0036 �0.2016 0.0304
(0.0043) (10.6543) (0.1549) (0.1873)

factor(quarter)2011.1 0.0276⇤⇤⇤ 0.0009 0.0063 0.0664
(0.0060) (13.2623) (0.1678) (0.2041)

factor(quarter)2011.2 0.0127⇤⇤⇤ �0.0050 �0.0568 0.0912
(0.0047) (16.5388) (0.1816) (0.2180)

factor(quarter)2011.3 0.0036 �0.0079 �0.3828⇤⇤ �0.2237
(0.0057) (23.6764) (0.1950) (0.2384)

factor(quarter)2011.4 �0.0071 �0.0146 �0.2344 0.0288
(0.0072) (20.2649) (0.2086) (0.2536)

factor(quarter)2012.1 0.0113⇤⇤ �0.0107 �0.0023 0.0585
(0.0050) (18.1438) (0.2216) (0.2704)

factor(quarter)2012.2 0.0029 �0.0149 �0.0434 0.0720
(0.0052) (24.4781) (0.2344) (0.2868)

factor(quarter)2012.3 0.0133⇤⇤ �0.0188 �0.3546 �0.2260
(0.0067) (27.0174) (0.2453) (0.3049)
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Table 16: Robustness: linear trends
factor(quarter)2012.4 0.0047 �0.0249 �0.1596 0.0693

(0.0057) (26.7347) (0.2583) (0.3182)

factor(quarter)2013.1 0.0171⇤⇤⇤ �0.0157 0.0538 0.0845
(0.0061) (28.2620) (0.2698) (0.3328)

factor(quarter)2013.2 0.0279⇤⇤⇤ �0.0243 0.0147 0.1259
(0.0085) (18.9550) (0.2837) (0.3480)

factor(quarter)2013.3 �0.0263 �0.2827 �0.1601
(0.0000) (28.9013) (0.2993) (0.3671)

toimkSFA20 0.5103⇤⇤⇤ 0.1385⇤⇤⇤

(0.0024) (0.0169)

toimkSFA30 0.6665⇤⇤⇤ �0.6859⇤⇤⇤

(0.0028) (0.0250)

ekoroK 0.1991⇤⇤⇤ 0.1994⇤⇤⇤

(0.0179) (0.0290)

akoro 0.0029⇤⇤⇤ 0.0034⇤⇤⇤

(0.0003) (0.0008)

ika 0.0005⇤ 0.0003⇤⇤⇤

(0.0003) (0.0001)

ika squared �0.0000⇤⇤ �0.0000⇤⇤⇤

(0.0000) (0.0000)

lika �0.0004 �0.0019
(0.0019) (0.0015)

lika squared �0.0000 0.0000
(0.0000) (0.0000)

speciality share �0.3724 �0.3744
(0.2518) (0.4620)

akoro 100 share 0.9182
(0.5781)

median income �0.0000⇤⇤⇤ �0.0000⇤⇤⇤

(0.0000) (0.0000)

90



Table 16: Robustness: linear trends

median patient age 0.0087⇤⇤ 0.0034⇤

(0.0036) (0.0018)

median dentist age �0.0060 0.0006
(0.0065) (0.0042)

treated:post short �0.0095 �0.0034 �0.0446 �0.0448
(0.0153) (0.0031) (0.0419) (0.0319)

treated:post long �0.0018 �0.0052 �0.1180⇤ �0.0786
(0.0079) (0.0051) (0.0710) (0.0525)

marketHameenlinna:linear trend 0.0007 0.0158
(0.0014) (1.0561)

marketJoensuu:linear trend 0.0018 0.0070
(0.0016) (1.1966)

marketJyvaskyla:linear trend 0.0033 0.0078
(0.0024) (0.7663)

marketKouvola:linear trend 0.0045⇤⇤⇤ 0.0037
(0.0004) (0.9897)

marketKuopio:linear trend 0.0049⇤⇤⇤ 0.0058
(0.0007) (1.3167)

marketLahti:linear trend 0.0029 0.0072
(0.0032) (1.3817)

marketLappeenranta:linear trend 0.0069⇤⇤⇤ 0.0090
(0.0013) (1.1892)

marketOulu:linear trend 0.0035⇤⇤⇤ 0.0046
(0.0006) (1.2748)

marketPori:linear trend 0.0046⇤⇤ 0.0072
(0.0021) (0.9795)

marketRovaniemi:linear trend 0.0024⇤ 0.0045
(0.0014) (1.1315)

marketSeinajoki:linear trend 0.0035⇤ 0.0075
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Table 16: Robustness: linear trends
(0.0019) (1.3510)

marketTampere:linear trend 0.0033⇤⇤ 0.0060
(0.0013) (1.4292)

markettreatment market:linear trend 0.0033⇤⇤ 0.0063
(0.0013) (1.2378)

marketTurku:linear trend 0.0054⇤⇤⇤ 0.0063
(0.0009) (1.5874)

marketVaasa:linear trend 0.0062⇤⇤ 0.0081
(0.0027) (1.3025)

market Joensuu:linear trend 0.0024 �0.0042
(0.0150) (0.0178)

linear trend:market Jyvaskyla 0.0081 �0.0025
(0.0183) (0.0182)

linear trend:market Kouvola 0.0126 0.0147
(0.0220) (0.0191)

linear trend:market Kuopio �0.0095 �0.0094
(0.0144) (0.0169)

linear trend:market Lahti 0.0056 �0.0009
(0.0155) (0.0172)

linear trend:market Lappeenranta �0.0067 �0.0143
(0.0231) (0.0233)

linear trend:market Oulu �0.0025 �0.0122
(0.0146) (0.0171)

linear trend:market Pori �0.0043 �0.0097
(0.0145) (0.0175)

linear trend:market Rovaniemi 0.0048 �0.0071
(0.0158) (0.0186)

linear trend:market Seinajoki �0.0021 �0.0067
(0.0207) (0.0198)
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Table 16: Robustness: linear trends
linear trend:market Tampere 0.0114 0.0059

(0.0145) (0.0171)

linear trend:market treatment market 0.0065 �0.0028
(0.0144) (0.0170)

linear trend:market Turku 0.0056 0.0020
(0.0140) (0.0169)

linear trend:market Vaasa 0.0069 �0.0091
(0.0182) (0.0179)

Unit FE Yes Yes Yes Yes
Year x Quarter FE Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Linear Market Trend Yes Yes Yes Yes
Observations 2,090,716 4,323,212 16,953 50,450
R2 0.6197 0.8733 0.8639 0.8008

Notes: Market size is 20 kilometers from the entrant. Standard er-
rors are clustered at the firm-municipality level. Controls in-
clude patient and dentis age and its square, patient income,
whether the procedure was performed by a specialist dentist
and whether the time extra-reimbursement was applicable.
akoro is time extra reimbursement dummy, ekoro is speciality
dummy, ika is patient age, lika is dentist age, toimkSFA20 is
two surface fillings dummy and toimkSFA30 is three surface
fillings dummy. *p<0.1; **p<0.05; ***p<0.01

Table 17: Robustness: control group all estimates

Log Price Log Number of Procedures
Examinations Fillings Examinations Fillings

(1) (2) (3) (4)

factor(quarter)2008.2 �0.0091⇤⇤⇤ �0.0078⇤⇤⇤ �0.0421 0.0627⇤⇤⇤

(0.0013) (0.0011) (0.0257) (0.0195)

factor(quarter)2008.3 �0.0044⇤ �0.0049⇤⇤⇤ �0.4111⇤⇤⇤ �0.2965⇤⇤⇤

(0.0024) (0.0018) (0.0318) (0.0271)

factor(quarter)2008.4 0.0066 0.0053⇤ �0.2516⇤⇤⇤ �0.0268
(0.0040) (0.0031) (0.0343) (0.0265)

factor(quarter)2009.1 0.0348⇤⇤⇤ 0.0354⇤⇤⇤ �0.0544 �0.0163
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Table 17: Robustness: control group all estimates
(0.0045) (0.0023) (0.0356) (0.0282)

factor(quarter)2009.2 0.0407⇤⇤⇤ 0.0399⇤⇤⇤ �0.0858⇤⇤⇤ �0.0113
(0.0031) (0.0024) (0.0327) (0.0270)

factor(quarter)2009.3 0.0463⇤⇤⇤ 0.0469⇤⇤⇤ �0.3332⇤⇤⇤ �0.2790⇤⇤⇤

(0.0042) (0.0026) (0.0342) (0.0306)

factor(quarter)2009.4 0.0460⇤⇤⇤ 0.0557⇤⇤⇤ �0.2423⇤⇤⇤ �0.0217
(0.0132) (0.0039) (0.0401) (0.0295)

factor(quarter)2010.1 0.0746⇤⇤⇤ 0.0713⇤⇤⇤ �0.0424 �0.0571⇤

(0.0054) (0.0027) (0.0378) (0.0320)

factor(quarter)2010.2 0.0731⇤⇤⇤ 0.0694⇤⇤⇤ �0.0064 0.0463
(0.0047) (0.0026) (0.0374) (0.0303)

factor(quarter)2010.3 0.0771⇤⇤⇤ 0.0749⇤⇤⇤ �0.3674⇤⇤⇤ �0.2771⇤⇤⇤

(0.0071) (0.0031) (0.0420) (0.0336)

factor(quarter)2010.4 0.0672⇤⇤⇤ 0.0711⇤⇤⇤ �0.2004⇤⇤⇤ �0.0396
(0.0101) (0.0038) (0.0475) (0.0400)

factor(quarter)2011.1 0.0748⇤⇤⇤ 0.0739⇤⇤⇤ 0.0337 0.0120
(0.0074) (0.0032) (0.0481) (0.0409)

factor(quarter)2011.2 0.0665⇤⇤⇤ 0.0713⇤⇤⇤ �0.0494 0.0576
(0.0086) (0.0036) (0.0511) (0.0404)

factor(quarter)2011.3 0.0648⇤⇤⇤ 0.0745⇤⇤⇤ �0.3672⇤⇤⇤ �0.2769⇤⇤⇤

(0.0134) (0.0038) (0.0516) (0.0423)

factor(quarter)2011.4 0.0577⇤⇤⇤ 0.0751⇤⇤⇤ �0.2255⇤⇤⇤ �0.0173
(0.0171) (0.0040) (0.0510) (0.0438)

factor(quarter)2012.1 0.0767⇤⇤⇤ 0.0825⇤⇤⇤ 0.0028 0.0023
(0.0107) (0.0042) (0.0566) (0.0437)

factor(quarter)2012.2 0.0745⇤⇤⇤ 0.0812⇤⇤⇤ �0.0483 �0.0051
(0.0105) (0.0041) (0.0549) (0.0441)

factor(quarter)2012.3 0.0872⇤⇤⇤ 0.0844⇤⇤⇤ �0.3576⇤⇤⇤ �0.3163⇤⇤⇤

(0.0085) (0.0042) (0.0569) (0.0473)
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Table 17: Robustness: control group all estimates
factor(quarter)2012.4 0.0698⇤⇤⇤ 0.0860⇤⇤⇤ �0.1576⇤⇤⇤ �0.0309

(0.0163) (0.0044) (0.0539) (0.0442)

factor(quarter)2013.1 0.0851⇤⇤⇤ 0.0996⇤⇤⇤ 0.0501 �0.0151
(0.0180) (0.0052) (0.0597) (0.0460)

factor(quarter)2013.2 0.0992⇤⇤⇤ 0.0980⇤⇤⇤ 0.0420 0.0409
(0.0098) (0.0052) (0.0570) (0.0454)

factor(quarter)2013.3 0.0752⇤⇤⇤ 0.1041⇤⇤⇤ �0.2826⇤⇤⇤ �0.2867⇤⇤⇤

(0.0206) (0.0049) (0.0583) (0.0468)

toimkSFA20 0.5095⇤⇤⇤ 0.1388⇤⇤⇤

(0.0029) (0.0200)

toimkSFA30 0.6678⇤⇤⇤ �0.6509⇤⇤⇤

(0.0028) (0.0289)

ekoroK 0.1993⇤⇤⇤ 0.1989⇤⇤⇤

(0.0231) (0.0294)

akoro 0.0017⇤⇤⇤ 0.0039⇤⇤⇤

(0.0004) (0.0010)

ika 0.0004 0.0002⇤⇤

(0.0004) (0.0001)

ika squared �0.0000 �0.0000⇤⇤⇤

(0.0000) (0.0000)

lika �0.0023 �0.0032⇤⇤

(0.0019) (0.0015)

lika squared 0.0000 0.0000⇤⇤

(0.0000) (0.0000)

speciality share �0.4934⇤ �0.4499
(0.2668) (0.4854)

akoro 100 share 1.0610 1.4210⇤⇤⇤

(0.8080) (0.5261)

median income �0.0000⇤⇤⇤ �0.0000⇤⇤⇤

(0.0000) (0.0000)
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Table 17: Robustness: control group all estimates

median patient age 0.0119⇤⇤⇤ 0.0032
(0.0043) (0.0020)

median dentist age �0.0074 �0.0009
(0.0079) (0.0051)

treated:post short �0.0144 �0.0026 �0.0043 �0.0026
(0.0102) (0.0032) (0.0387) (0.0367)

treated:post long �0.0186 0.0012 �0.0230 �0.0472
(0.0206) (0.0034) (0.0380) (0.0313)

Unit FE Yes Yes Yes Yes
Year x Quarter FE Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Observations 1,382,098 2,837,927 12,209 36,230
R2 0.6410 0.8819 0.8664 0.8013

Notes: Control group consists of municipalities Turku, Tampere and
Oulu. Market size is 20 kilometers from the entrant. Standard
errors are clustered at the firm-municipality level. Controls
include patient and dentis age and its square, patient income,
whether the procedure was performed by a specialist dentist
and whether the time extra-reimbursement was applicable.
akoro is time extra reimbursement dummy, ekoro is speciality
dummy, ika is patient age, lika is dentist age, toimkSFA20 is
two surface fillings dummy and toimkSFA30 is three surface
fillings dummy. *p<0.1; **p<0.05; ***p<0.01
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