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Summary

This study provides new empirical evidence on
the changes in competition and entry decisions of
pharmacies after regulatory changes. It investigates
the development of the retail pharmacy market in
Portugal, which underwent major regulatory changes
in 2004 and 2007. Sale of OTC drugs and ownership of
pharmacies were liberalized while entry restrictions
related to market size and the location of new
pharmacies prevailed.

Our empirical strategy was based on entry models and
provided indirect information on the toughness of
competition and entry decisions of firms in the market.
We estimated and compared the entry thresholds
and their ratios before and after liberalization. Such
a comparison allows to see if competition got tenser
with OTC drugs deregulated.

There were three main findings from the study. First, the
entry thresholds decreased regardless of the number of
pharmacies in the market, suggesting that room for the
realization of profits is broader than it was in the past.
Second, although the entry thresholds were lower in
value, their increase was steeper with each incumbent
in 2020, suggesting harsher price competition with
new entrants. Third, the current rule of 3,500 patients
per pharmacy is likely overly restrictive, pharmacies
could break-even even in smaller markets.
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Suhrn

Tato studia poskytuje nové empirické dékazy o zmenéch
v intenzite konkurencie a Strukture trhu lekarni po dere-
gulacii vstupnych podmienok. Studia skima vyvoj ma-
loobchodného trhu lekarni v Portugalsku, ktory presiel
regula¢nymi zmenami v rokoch 2004 a 2007.V désledku
tychto zmien boli predaj volne predajnych liekov a vlast-
nictvo lekarni liberalizované, aviak obmedzenia vstupu
suvisiace s velkostou trhu a umiestnenim novych lekarni
ostali v platnosti v nezmenenej podobe.

Empiricka stratégia vychadza z modelov vstupu, ktoré
umoznuju porovnanie nevyhnutnej velkosti trhu pre
vstup tej-ktorej lekarne na trh pred a po zmenach v re-
guldcii. Takéto porovnanie umoznuje zistit, ¢i sa konku-
rencia zintenzivnila s deregulovanymi OTC liekmi.

Zo studie vyplynuli tri hlavné zistenia. Po prvé, nevy-
hnutna velkost trhu sa znizila bez ohladu na pocet le-
karni na tomto trhu, ¢o naznacuje, Ze priestor na rea-
lizdciu ziskov je 3irsi ako pred dereguldciou. Po druhé,
hoci vstupné prahy mali nizSiu hodnotu, ich relativny
narast s kazdym dalS$im konkurentom vstupujicim na
trh bol v roku 2020 strmsi ako v roku 2004, ¢o naznacuje
zintenzivnenie cenovej konkurencie. Po tretie, sucasné
pravidlo 3500 pacientov na lekéren je pravdepodobne
prilis restriktivne a lekarne by sa vedeli presadit aj na
menSsich trhoch.

Klucové slova: model vstupu - trhova konkurencia -
reguldcia » maloobchodné lekarne

Introduction
Deregulation and its impact on competition

Globally, the importance of the healthcare sector,
measured as its share in gross domestic product (GDP),
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has been rising continuously. The OECD suggested that
between 1960 and 2013 the share of health spending
in GDP for OECD countries more than doubled, from
4% to 8.9%". Retail pharmacies play an important role
within the healthcare sector. Pharmacies are visited
approximately twice as frequently as primary care
physicians?. They dispense medicine and provide
complementary services to doctors®. They also provide
product-based services, vaccination, and consultations
and can thus substitute for multiple tasks of physicians.
The importance of pharmacies in our everyday lives
can be expected to rise even more as the population
in Europe continues to get older. All of this leads to the
increased significance of the questions related to the
regulation of retail pharmacies.

The results of studies conducted in the US have
reported positive effects from deregulation and
increased competition on the price accessibility of
medication. Brooks et al.? analysed the effect of the retail
pharmacy market structure on utilization, services, and
prices.The authors reported that higher concentrations
of pharmacies led to broader provision of medication
reviews (critical examinations of a patient’s medicine
mix, with the aim of optimizing its impact and
minimizing drug-related problems). This was related
to the willingness of pharmacies in a competitive
environment to differentiate from the competition
and provide additional services. Furthermore, in line
with economic theory, the prices of prescribed drugs
were lower in areas with higher competition. Chen®
suggested that pharmacies in areas with a greater
density of competitors had lower prescription drugs
prices than pharmacies with greater distances to their
competitors did. Caution is needed when interpreting
price effects, as they are difficult to measure in many
countries because the regulations often introduced the
distribution of patients into several different segments
based on insurance coverage and thus limited the
possibilities for pharmacists to set prices.

On the other hand, studies from Europe have
identified several drawbacks to deregulation, which
did not necessarily lead to better drug accessibility or
service provision. Heinsohn and Flessa® conducted
a survey of the competitive environment among
pharmacies in Germany. Their results suggested that
even though from 2004 onwards the government
abolished the policy of prohibiting branch pharmacies
(one owner can have up to three public pharmacies
after the change in legislation) and allowed price
competition on non-prescription (OTC - over-the-
counter) drugs and thus increased competition on the
market, the market did not necessarily become more
competitive. Pharmacies tried to bind their customers
with customer loyalty schemes and there was a limited
entry of additional pharmacies into monopoly markets.
On the other hand, they were more prone to investing
in customer satisfaction. Other evidence supporting
limited effects from OTC deregulation in Germany can
be found in Stargardt et al.”. Studying the prices of

selected OTC drugs, the authors concluded that two
years after deregulation only a few pharmacies had
enhanced their individual pricing strategies and price
competition had a very small scale.

A similar study was conducted for the Spanish
pharmacy market by Barbarisi et al® following the
deregulation around 2000. The study brought forward
a specific problem related to the market structure,
known as cannibalism.In 1996, national threshold levels
were set to 250 meters among pharmacies and 2,800
inhabitants per pharmacy. To take into consideration
regional differences, however, the right to modify the
rules was transferred to autonomous communities.
Navarre, one such community, reduced the criteria to
150 meters and 700 inhabitants. This led to an inflow
of new players on the market and almost doubled the
total number of pharmacies. Using a geographical
information system and several quantitative indicators,
the authors concluded that the accessibility of drugs
increased only by a limited scope. Regarding the
market structure, however, there was an increase in
cannibalization between pharmacies where old players
were often not able to maintain an adequate market
niche. This is because new players preferred to locate
closer to older pharmacies rather than to new entrants.
Fernandez et al.” also identified cannibalization in
the Spanish pharmacy market arising from stronger
competition on the market.

Another extensive paper written by Vogler et
al.' provided a summary of several other countries
deregulating their pharmacy markets. The list includes
Ireland, the Netherlands, Norway, and England.
While the steps taken ranged from the abolition of
a monopoly through the legalization of integration
to the alleviation of entry tests, the study suggested
a common motion among the developed countries
towards more liberalized market structures. The
results support the evidence from Germany and
Spain discussed above. The authors pointed out that
even though deregulation has been used as a means
to increase the accessibility of drugs and bring down
the prices of OTC products, such efforts often fall
short. Liberalization does not necessarily bring a more
competitive environment. As the main reason, the
authors saw the market dominance of the new actors,
often wholesale companies and chains. Even the issue
of accessibility remained questionable in their study
because new pharmacies tended to be established
at attractive locations, where competition is already
present, and omit rural, sparsely populated areas where
a pharmacy would most increase drug accessibility.

Empirical framework to study the toughness of
competition

The entry models originating from Bresnahan and
Reiss' aim at the examination of entry decisions and
the toughness of competition in the market. They
enable the study of the relationship among the number
of firms in the market, market size, and competition.
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The main implication of the models is that if the per-
firm population required to support a given number
of firms in a market grows with the number of firms,
then competition must be getting tougher. Intense
competition reduces profit margins and a larger
population is necessary to generate the sales required
to cover entry costs. The empirical strategy based on
entry models has modest data requirements. Data on
market size (population), the number of firms in the
market, and market characteristics are usually publicly
available, which makes this approach a preferable
research design to studying entry behaviour and
competition in markets where data on marginal costs
and prices are not available.

Nilsson' focused on competition and market entry
with the Swedish pharmacy market. His work was
conducted following 2009 changes to legislation.
Before 2009, the only player on the pharmacy
market was Apoteket AB, protected by the Swedish
government. Since 2009, thanks to deregulation
and market reforms, private companies may enter
the market. As a method, Nilsson used statistical
regression, estimating market entries based on a set of
independent variables. His results suggested that one
additional pharmacy decreased the likelihood of a new
player entering the market by almost 33%. At the same
time, the author found that an additional pharmacy
in the area increased the probability of market exit
by other pharmacies. Both results are in line with the
theory - that higher competition leads to lower profits.
In a similar line, Arentz et al.”™® divided pharmacy
stores within Germany into 4,115 geographic markets,
estimated models of entry based on the two-stage
game applied in Bresnahan and Reiss'", and identified
economic forces driving market entry. The authors
found evidence for the notion that the tougher the
competition, the lower the profits earned by all
competitors, in turn discouraging new players from
entering the market. They also concluded that new
entrants would face fixed entry costs, decreasing the
net profit level and affecting firms’ entry decisions.

More recently, Aue' used a structural dynamic
entry model to document qualitative and quantitative
changes in the spatial distribution of pharmacies in
Germany. Aue’s estimates implied that one additional
active pharmacy within 900 metres reduced profit
margins almost by 1%. The impact on profits, resulting
from lower margins and decreased local demand,
would be higher.

Labaj et al'® assessed changes in competitive
behaviour in the markets of healthcare professionals
during a transition of regulations in Slovakia. The
authors reported that for a pharmacy to enter a non-
regulated market in 2010 around 3,300 inhabitants
was needed to break even. For the second, third, or
fourth entrant, the market necessary to break even had
a relatively stable size, up to 3,750, suggesting that the
margins were not changed significantly by the entry
of a new pharmacy. At the beginning of deregulation,

in 1995, the number was 3,845 inhabitants, and it rose
sharply for the second and third entrants. Regarding
deregulation, the authors concluded that “the removal
of entry restrictions and the liberalization of ownership
rights led to a reduction in the break-even population,
more entry and an intensification of competition”.
Another study focusing on market entry to the retail
pharmacy market in Slovakia was conducted by Labaj
and Mandz4k'®, who estimated entry thresholds for
selected healthcare providers. Their results provided
several important findings. First, the increase in the
total number of pharmacies lead to their diffusion
into smaller markets. Diffusion was also supported by
Mandzak'. Second, to enter the pharmacy market
the threshold of patients per pharmacy was 1,700
inhabitants within a municipality. For the second firm
to enter, the market population per pharmacy had to
increase by 30%. Interestingly, for a higher number of
entrants than two, the intensity of competition did not
change.

Portuguese pharmacy market

The market of the retail pharmacies in Portugal is
aregulated market, with rules set on the establishment
and ownership of pharmaciesaswellas on price creation
for specific kinds of drugs. Regarding the ownership of
pharmacies prior to 2007, only qualified pharmacists
were allowed to own a pharmacy. However, Decree
Law No. 307/2007'® allowed pharmacy ownership
to have no constraint other than a maximum of four
pharmacies per owner.

Regarding the opening of a new retail pharmacy, the
location is regulated. The Ministry of Health decides if
a new pharmacy is justifiable by checking two rules.
There has to be proof of at least 3,500 new clients in
the location and the new pharmacy has to be opened
at a minimum distance of 350 meters from the nearest
competitor. It has been noted by de Almeida Simdes
et al." that this provides established pharmacies with
considerable monopolistic power over prescription
drugs. As will be discussed in the data section, however,
in reality there are many markets with fewer than 3,500
clients per pharmacy. The demographic and spatial
rules have not undergone any changes over time.
In 2018, Padeiro® analysed the accessibility of retail
pharmacies for elderly people in Lisbon and found
that there were areas of pharmaceutical deprivation,
suggesting that despite proclaimed good coverage,
accessibility might be a problem. This brings the
strictness of the regulation into question.

Ontheotherhand, priceregulation hasbeenrelatively
lively, changing considerably over time. Regarding OTC
drugs, the market underwent major deregulation in
2005, when price fixation was alleviated. Since 2005,
OTC drugs can be sold in specialized stores, which are
not required to be pharmacies, and the price decision
is up to the retailer. However, it is necessary that the
person dispensing the OTC drugs in such a store be
a pharmacist. Before 2005, only pharmacies were
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allowed to sell OTC drugs and prices were regulated by
amaximum price limit set by the authorities. The aim of
the regulation was to support competition within the
market and decrease the price of OTC drugs'.

The year 2011 was marked by the signature of
the Memorandum of Understanding?” between the
European Union (EU) and Portugal. This move was
preceded by the international financial crisis of 2008,
which had considerable impact on the Portuguese
economy. The memorandum stipulated that, in
exchange forfinancial support from the EU to overcome
the economic downturn, Portugal had to fulfil several
conditions related to its budget??. The conditions
spanned different sectors, including healthcare.
Portugal promised to achieve healthcare savings by
controlling costs within the health sector. The share of
public spending on pharmaceuticals was aimed to be
reduced to 1% in 2013. Regarding prices, the maximum
price of the first generic entering the market was set to
be at most 60% of the branded product with a similar
active substance, and the reference-pricing system and
the maximum profit margins were revised.

Price decisions on reimbursed prescription and non-
prescription drugs continue to be strictly regulated,
providing only limited space for price variations. Drugs
are subject to the maximum approved retail price.In the
first step, a maximum price is set for medicines at the
production or import stage. This price is denoted PVA
(derived from the term Preco de Venda ao Armazenista,
standing for ex-factory price or approved wholesaler
price) and represents the price for which the producer
sells the medicine to the wholesaler or pharmacies. The
Portuguese PVA cannot exceed the average PVA for
three reference countries within the EU. The reference
group changes every year. In the second step, maximum
trading margins are applied. These consist of a fixed
amount per dose and a percentage of the drug’s PVA.
These margins were subject to changes over the years
and allow limited space for price competition. Over the
years, the allowed margins have tended to decrease. In
general, the government implements legislation aimed
at reducing public pharmaceutical expenditures'.

Table 1 provides an overview of the allowed margins
before and after Decree No. 195-C/2015%. Prior to this
legislation, the wholesale margin was set at a maximum

of 8% and the retail pharmacy margin was a maximum
of 20%%* 2, motivating pharmacies to dispense the
most expensive drugs?.

All of these regulations led to a decrease in the average
cost of a drug package, which fell from EUR 11.70 in
2010 to EUR 7.70 in 2016, It is worth mentioning that,
regarding consumption, Donato et al.?® found that with
the exemption of the financial crisis in 2009-2011 the
consumption of pharmaceuticals was rising. This is of
interest because the rise in consumption might offset
the effect of lower prices on pharmacy profits. Moreover,
there was a significant increase in the non-prescription
medicine market, which increased in value from EUR
201.90 million in 2010 to more than EUR 290 million in
2016. Of these medicines, fewer than 20% were sold
outside of pharmacies®. It is worth mentioning that in
2013 a new subcategory of medicine emerged on the
Portuguese market. This is the category of medicinal
products for human use and it is dispensed without
a prescription exclusively by pharmacies®.

Gomes et al.3” assessed the competition on the retail
pharmacy marketin Portugal after the crisis in 2008 and
the signature of the Memorandum of Understanding?"
in reaction to it. After analysing the closures and
openings of retail pharmacies within Portugal, the
authors suggested that there is a dynamic and
competitive market, the distribution of which seems to
follow people’s needs, supporting access to medicine,
and concluded that pharmacies were able to adapt to
the regulation and are able to operate on the market.

Moura and Barros®? assessed the effect of OTC drug
deregulation on product prices. Using the dataset of
the prices for five common OTC drugs within Lisbon in
2006, 2010, and 2015 and implementing a difference-
in-differences strategy, the authors suggested that
competitive pressure in the OTC market deeply
affected prices. On average, supermarkets sold OTC
drugs at prices 20% lower than those at pharmacies.
Pharmacies in the vicinity of a supermarket reported
decreases of 4-6% in the prices of OTC medicines. The
authors also stipulated that the share of non-pharmacy
OTC sellers in 2014 was 20%.

Itisimportant to stress that there are other potential
services that might lead to price competition

Table 1. Allowed maximum margins on reimbursed prescription and non-prescription drugs by regulation from 2011 and 2015

Max margins: Decree Law No. 112/2011%” Max margins: Decree No. 195-C/2015%)
PVA range in EUR
Wholesaler Pharmacy Wholesaler Pharmacy

0-5 11.20% 27.90% 2.24% + €0.25 5.58% + €0.63
5.01-7 10.85% 25.70% + €0.11 2.17% + €0.52 551% + €1.31
7.01-10 10.60% 24.40% + €0.20 2.12% + €0.71 5.36% + €1.79
10.01-20 10.00% 21.90% + €0.45 2.00% +€1.12 5.05% + €2.80
20.01-50 9.20% 18.40% + €1.15 1.84% + €2.20 4.49% + €5.32
50+ €4.60 €10.35 1.18% + €3.68 2.66% + €8.28

Note: Based on Decree Law No. 112/2011 and Decree No. 195-C/2015.
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and bring profit to pharmacies. In addition to the
traditional sale of medicines, pharmacies also provide
other services such as nutrition consultation®?,
influenza vaccination® 3, and smoking cessation
support3* 37, Martins and Quirés®® found that, when
comparing market concentration indices, access
to these special services tended to increase. Pro-
competitive measures led to greater supply of
supportive services in competitive urban markets.
These activities might provide additional space for
price competition on the market. Gregério et al>®
estimated that for the dispensing of a medicine to
be profitable for a pharmacy, the medicine has to be
priced above EUR 18.30. This calculation was based
on the 2014 remuneration system and the observed
time costs for the pharmacies while dispensing.
The average price for prescription medicine was
EUR 25.97, but only 10% of drugs cost more than
EUR 25 per package. On the other hand, the cost of
consultations was estimated to be less than EUR 3,
which in comparison to EUR 10.30 and EUR 20.60 at
a general practitioner or emergency department,
respectively, gives pharmacists a potential advantage
in attaining the patients. The future importance of the
services provided by pharmacies beyond medicine
dispensing has also been emphasized by a recent
paper by Gregério et al.*?, who used scenario analysis
to evaluate the future potential of retail pharmacies
in Portugal. The authors expected a decrease in
the demand for retail pharmacies, which would
lead to their stronger orientation towards services.
Nonetheless, services are likely to be a considerable
source of profits for pharmacies.

Data and empirical framework

Data and descriptive evidence

All of the data used in this paper originate from the
website of Statistics Portugal (https://www.ine.pt/) and
are publicly available. We used data for all 308 Portu-
guese municipalities to study entry decisions and com-
petition in the retail pharmacy market in Portugal. Mu-
nicipalities stand for the second-level administrative
subdivision of Portugal and can be seen as territorial

units rather than cities per se. These can be further bro-
ken down to parishes, however our data are not precise
enough to use parishes for analysis. We estimated an
entry model for 2004, the last year before the deregula-
tion took place, and 2020, as the most recently availab-
le data point. In total, there were 2,759 retail pharma-
ciesin Portugal in 2004, and the number of pharmacies
increased to 2,922 in 2020.?

Table 2 provides an overview of the observed market
structures in 2004 and 2020. There are only a small
number of markets (municipalities) with 0 pharmacies.
In 2004, these were the municipalities of Corvo, Lajes
das Flores, and Marvao. In 2020, Marvao had a retail
pharmacy. Because of the small number of markets
without pharmacies, the results for the entry threshold
for the first pharmacy should be interpreted with
caution.

In line with the previous application of entry models™
19, the pharmacy data were merged with market-
level information on the population and selected
demographic and economic indicators. We controlled
for age structure, density, and average wages. Table 3
reports the descriptive statistics. Between 2004 and
2020, the mean number of pharmacies per municipality
increased from 9 to 9.50. However, this number is
inflated by Lisbon, which has 256 pharmacies, and
Porto, with 109. In reality, only 78 municipalities have
over 9 pharmacies. When it comes to the population,
we can see a high level of variance. Interestingly, the
average population decreased by 500 during the
period 2004-2020. Comparing 2004 to 2020, people
earn on average EUR 265 more and the population
is getting older. One indicator, suggesting a huge
problem with ageing in Portugal, is the ageing index,
which measures the number of elderly people per 100
young people. In 2004, the index was 106.58, while in
2020 it reached 165.13%",

Empirical framework

Entry models based on the original methodology
of Bresnahan and Reiss'” were estimated to provide
answers to the questions of competition and entry
thresholds. Such models modified for use in the setup

Table 2. The amount and share of the markets with given No. of pharmacies in 2004 and 2020

No. of markets Share of markets with given no. of pharmacies
No. of pharmacies
2004 2020 2004 2020

0 3 2 0.97% 0.65%
1 34 25 11.04% 8.12%
2 52 51 16.66% 16.56%
3 42 45 13.64% 14.61%
4 30 30 9.74% 9.74%
5 23 22 7.47% 7.14%
6+ 124 133 40.26% 43.18%

Note: Based on data from Statistics Portugal.
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Table 3. Descriptive statistics for 2004 and 2020, N = 308 (all municipalities)

Variable 2004 2020

Mean Stdev. Min. Max. Mean Stdev. Min. Max.
Pharmacies 8.96 20.61 0 311 9.49 18.37 0 256
Population 34,074 55,603 417 558,019 33,437 55,454 470 509,614
Salary (in EUR) 704.77 133.16 521.9 1,570.18 969.59 173.77 763.96 2,153.26
% over 64 22 7 9 43 25 6 9 45
% under 20 18 3 8 30 17 3 8 27
Density (No./km?) 298.84 835.17 6 74153 293.89 818.32 3.60 7,799.80
Lnpop. 9.75 1.11 6.03 13.23 9.66 1.18 6.15 13.14

Note: Based on data from Statistics Portugal. Lnpop. represents the logarithm for the population headcount on the given
market. Stdev. represents the standard deviation and min. and max. the minimum and maximum, respectively.

of retail pharmacies have been used by such studies as
that by Labaj et al.™.

We assume that the market has N competing
pharmacies, reaching variable profit per-capita that
depends on the number of firms in the market (v(N))
and the size of the market (S). The fixed costs (f) are
independent of the number of competing firms. Per-
firm profit can then be derived as m(N) = v(N)S - f. As
we cannot observe variable income and fixed costs
directly, we estimate the break-even points, given
by the number of firms in a market of size S. The
reasoning behind this approach is as follows. From
observing a specific number of firms in a market of
size S, we can infer that N incumbents break even,
whereas the N+1th potential entrant does not.
Formally:

My, <0<, (1]

Rewriting and taking logs of [1] leads to the log-ratio
ofvariable profits over fixed costs, whichis characterized
by a vector of observable market characteristics (X),
firm fixed effects (6,), and an unobservable error term

(e):

In YN) — x40 +e, eN(0,0%1)

f [2]

Based on the entry conditions in Equation [1], the
base model for the coefficient estimation can be
specified as:

y=N,if6,<y*<86,,, [3]
y*=XB+ InS + ¢, [4]

where 6, and 6, represent the changes in the ratio
of variable profits to fixed costs depending on the
market structure, y* stands for the ratio of variable
profit to fixed costs that is derived from the number of
pharmacies y, and € is the error term. 8 can be estimated
from an ordered probit model where 6, and 6, , are the

cut points measuring the change in the ratio of variable
profits to fixed costs in log form.

Once O is estimated, we proceed to derive the entry
thresholds based on the following equation:

5,= &xpLov=Xp) [5]

where S, represents the minimum population
necessary for entrant j to enter the market. 6, stands
for changes in the ratio of variable profits to fixed
costs, and X is a vector on the market characteristics.
These parameters allow us to draw conclusions on the
market size (population) necessary for a pharmacy to
break even on a market with respect to the number of
competitors on that market.

Next, we calculate the entry threshold ratios (ETR,),
which measure the fall in variable profits per customer
between monopolies and competitive markets'. It is
important to note that these ratios do not measure the
level of competition, but rather the level of changes
respective to the number of firms. The effect of each
successive entrant is estimated by comparing the per-
firm break-even population as:

ETR = SAS/__,

N

(6]

We estimated and compared the entry thresholdsand
entry threshold ratios before and after liberalization.
Comparing the two enabled us to see if competition
got tenser with OTC drugs deregulated, and the results
also provided insights into the relevance of the entry
regulation set by the regulator in Portugal.

Changes in entry thresholds over time indicate the
entry decisions of pharmacies based on market size
(population). Lower thresholds show that pharmacies
aremore likely to enter markets with lower populations
and are thus more likely to break even. The changes
in competition in the market were observed by
comparing entry threshold ratios over time. Higher
entry thresholds ratios imply tougher competition
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as it is required to increase the population size
more disproportionally for an additional pharmacy
to enter the market. Regarding entry regulations,
if we saw entry thresholds significantly lower than
the set threshold of 3,500 clients per pharmacy, the
regulation could be considered too restrictive as the
market conditions would allow the pharmacy to break
even in a smaller market, allowing customers to reap
potential gains from price competition between retail
pharmacies.

Results and discussion

Table A1 in the Appendix reports the estimates
from the ordered probit model. The key parameters
of interest are the population coefficients and cut-
point estimate, which are used to calculate the entry
thresholds. Population and cut points are highly
significant with a positive effect on the number of
pharmacies in the market. Density and average salary
in the municipality do not seem to play a significant
role in determining the profitability of a retail
pharmacy. It is not uncommon to find this result in
similar empirical studies for other markets (see, for
example, the discussion in Labaj et al.'). The share of
the elderly population is positively correlated with the
number of pharmacies, which is in line with intuition
and the empirical literature.

Table 4 presents the entry thresholds, the break-even
population for a new pharmacy entering a market in
Portugal with a given number of competitors.

When compared over time, it can be seen that
although the entry thresholds decreased between
2004 and 2020 considerably, deregulation brought
competitive pressure on retail pharmacies as the
threshold ratios increased. For five or more pharmacies
in the market, entry thresholds are very close to one.
This suggest that four or less pharmacies in the market
led to competitive outcomes both in 2004 and 2020.
Competitive effects increased significantly for the first
four entrants.

In 2020, it was necessary to have at least 3,934
people in the market for two pharmacies to break even,
representing 1,967 potential clients per pharmacy. Back
in 2004, the necessary market size was 5,582, and thus
2,791 potential clients per pharmacy. We can observe
a similar decrease in the entry thresholds over time
for markets with other numbers of competitors. There
are several driving forces behind this trend that we
will discuss in more detail, but in general our findings
indicate that the availability of retail pharmacies
became better across markets over time.

There are a few possible explanations. Firstly, the
market for medication has been expanding over
the years. This is in line with the results of Donato et
al?®, who documented a rise in the consumption
of prescribed drugs over this period, and with the
evidence of increased sales of OTC drugs published by
Infarmed?®®. Secondly, as one owner can now own four
pharmacies, it might be easier to enter new markets
as the costs are shared between more units. Thirdly, as
part of the legislation was aimed at price deregulation,
allowing pharmacies to set their own profit margins
on OTC drugs, the effect of margin setting might allow
the pharmacies to overcome the effects of tenser
competition.

We think that the last explanation is not likely as we
see that even the thresholds for higher-order markets
decreased, even though the ratios are very close to 1. If
the decrease were a result of margins on OTC drugs, it
would likely have disappeared for the bigger markets as
competition would press the profit margins closer and
closer to 0. In addition, Moura and Barros*? suggested
that the prices of OTC drugs actually decreased after
deregulation.

On the other hand, there is evidence suggesting that
pharmacies might be able to reap more profits from
a lower number of clients. Data show a long-term trend
of increased per-capita expenditures on healthcare in
Portugal. While in 2004 expenditures amounted to EUR
1,384.30, in 2020 they were EUR 1,989.10*". This is likely
the result of the changed population structure leaning

Table 4. Per-firm thresholds and entry threshold ratios for retail pharmacies

Threshold 2004 2020
Population Ratio (s /s, ) Population Ratio (s /s, )

S, 2,349.49 1,226.21 -
S, 2,791.36 1.188 1,967.23 1.604
S, 2,930.86 1.050 2,318.66 1.179
S, 3,139.47 1.071 2,587.38 1.116
S, 3,223.60 1.027 2,756.41 1.065
Se 3,268.94 1.014 2,776.78 1.007
s, 3,384.80 1.035 2,926.59 1.054
Sg 3,312.82 0.979 2,952.92 1.009
S, 3,483.01 1.051 3,094.24 1.048

o 3,549.54 1.019 3,150.80 1.018
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towards the elderly, who are less healthy and thus
consume more medicine than the rest of the population.
Donato et al.* suggested that the consumption of
prescription drugs is increasing permanently. This might
offset the price decreases referred to by Infarmed?® and
Teixeira et al.*?. In addition, pharmacies within Portugal
are allowed to provide health screening services and
nutritional advisory, which may allow them to earn
additional profits®.

Regarding the competition itself, once the thresholds
ratios are examined, there is an obvious pattern of
increased ratios in 2020 compared to 2004 that points
to more intense competition among pharmacies. As
price competition pushes prices down, we can see
that while in 2004 it was necessary for the per-firm
population to rise by only 5% for a third player to enter
the market, in 2020 an increase of 18% was required.
Similarly, for a fourth competitor to enter the per-firm
population had to increase by 12% in 2020, instead of
7% in 2004. For further entrants, the ratios were never
over 1.10, suggesting that the competition effects
tend to fade away. This is sensible because prices and
margins cannot be decreased under a certain vital level.

When compared to the entry restrictions set by
the regulator at 3,500 clients per pharmacy, our
results show that this level is overly restrictive as
the population needed for pharmacies to break
even is below it even for markets of 10 competitors.
Relaxing entry restrictions or lowering the population
requirements per pharmacy would allow patients to
gain potential advantages from price competition
between pharmacies and could make medicines
more accessible, both spatially and financially. This is
of increased interest because, as Padeiro?® suggested,
there is existing pharmaceutical deprivation in certain
areas, even in Lisbon.

Conclusion

This paper analysed the dynamics of competition in
the Portuguese retail pharmacy market between 2004
and 2020. It was a period of important regulation
changes. Price restrictions on OTC drugs were relaxed
in 2004. The sale of OTC drugs by retailers other than
pharmacies was allowed. In 2007, the ownership of
pharmacies was liberalized. As the experiences of other
countries with deregulation in the pharmacy market
have differed, it is important to monitor and explore
the entry decisions, competition, and availability
of pharmaceutical services after such substantial
regulatory changes. We applied well-established
entry models in industrial organization to study entry
behaviour and competition over this period.

Our results suggest three interesting points. First,
the entry thresholds decreased during the period.
Regardless of the number of pharmacies within
amarket, the entry threshold for a new player was lower
in 2020 than it was in 2004. This comes as a surprise as
thelegislative changesin 2004 enabled otherretailers to

sell OTC drugs and thus increased competitive pressure
within the industry. However, the other aspects of the
market provide possible explanations. As the prices of
non-OTC drugs are highly regulated and decreasing
over recent years®, the decreased entry threshold can
likely be attributed to the higher consumption of drugs
per patient?, possibly arising from the increasing
population age. Another contributing factor might be
the broader scale of the services pharmacies currently
provide, such as vaccinations and nutrition advisory,
which generate additional profits and are not subject
to price regulation.

Second, the threshold ratios increased during the
period. While in 2004 a three-pharmacy market needed
only 1.05 times more population per pharmacy than
a two-pharmacy market did, in 2020 the ratio increased
to almost 1.18. Similarly, the ratio between three- and
four-pharmacy markets increased from 1.07 to 1.12.
This is in line with expectations after deregulation,
which was expected to lead to increased competition
within a market, suggesting that a new entrant leads
to a decreased profit margin set by pharmacy for its
services.Thus, the retail pharmacy market, even though
it is still requlated, show tendencies towards behaving
as a competitive market, suggesting price competition
between entrants.

Third, the estimated thresholds were well below the
thresholds set by regulation. The requirement of 3,500
potential patients in the proximity of a new pharmacy
might be too harsh, not considering the real aspects
of the market. Even for a tenth pharmacy to enter, our
model suggests that many fewer than 3,500 patients are
needed to break even. It might be efficient for regulators
to reconsider the legislative entry threshold as its current
level might distort the competitive tendencies of the
market and thus disadvantage patients.

Overall, our results suggest that there have been
competitive tendencies within the retail pharmacy
markets, which might not have been properly
translated into the overly strict legislation. The lower
entry thresholds, regardless of their main cause, point
tothe needtoreconsider the currententry requirement,
which limits competition within the market. However,
liberalized entry with regulated prices can lead to an
excessive entry of pharmacies and commercialization
of the role of pharmacists (see for example Barbarisi et.
al® and Grega et al.”®¥). Thus, any policy changes require
to consider the effects on equity, efficiency, quality of
services, and overall effects on social surplus.

Conflict of interest: none.
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spots in the market that are not included the empirical
analysis. According to Statistics Portugal, such a medicine
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depot is defined as a unit targeted at dispensing medications
to the general public, under the responsibility of a pharmacist,
and depending on a pharmacy in its registration permit. Its
establishment and operating conditions are special and duly
regulated. As it depends on the pharmacy under which it
is registered, we do not perceive it as an independent unit
making its own decisions about market entry or exit.
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Appendix

Table A1. Parameter estimates from ordered probit model

Variable 2004 2020

Ln pobulation 4.246%** 3.862%**
pop (0.287) (0.325)
Averagy salar 0.000 0.000
gy y (0.001) (0.000)
5.231%* 17.569%**
0
% older (2.530) (2.520)
% younger —12.665™** 6.217
0 young (4.095) (5.613)
Densit 0.000 0.000
Y (0.000) (0.000)
o1 31.838%** 33.072%%
(2.914) (2.767)
02 35.513%** 37.574%**
(3.205) (3.079)
03 37.447%** 39.775%*%
(3.296) (3.226)
64 38.954%%* 41.309%**
(3.352) (3.341)
65 40.014%** 42.415%*%*
(3.406) (3.391)
06 40.848*** 43.148***
(3.444) (3.446)
07 41.650%** 43.946***
(3.485) (3.489)
03 42.126%** 44.496%***
(3.510) (3.562)
0 42.838*** 45.132%**
o (3.565) (3.562)
0 43.366%** 45.609***
10 (3.584) (3.586)
Observations 308 308
Wald chi 286.84%** 206.23***
Pseudo R 0.475 0.461

*** represents statistical significance at the level of a = 1%
** ata=5%
* ata=10%



