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Impact of the Reference Price System 

on the Pharmaceutical Market

Maria Madjarova

Summary: The Bulgarian pharmaceu﬒ cal market 
has been expanding rapidly and substan﬒ ally 
increased its size in the transi﬒ onal period. At 
the same ﬒ me, the expenditures for drugs have 
signifi cantly raised, given the rela﬒ vely constant 
level of the total health expenditures. As a result 
various restric﬒ ve measures have been introduced 
for reduc﬒ on of pharmaceu﬒ cal expenditures. In 
the ar﬒ cle we examine the system of reference 
prices implemented in Bulgaria. The objec﬒ ve 
of this paper is to present the essence of that 
approach, its advantages and fl aws and its 
applicabili﬑  by using an econometrical model 
for evalua﬒ on of the eff ects of introducing such 
system. We demonstrate that it is possible to 
decrease the drug prices and to limit the public 
expenditures for pharmaceu﬒ cals simultaneously, 
but only if the reference price is set in a certain 
interval.

Key words: pharmaceu﬒ cal market, reference 
prices, Bulgaria.
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1. Introduction

T
he problems of the pharmaceu﬒ cal 
market are among the most widely 
discussed issues in the EU and Bulgaria 

in the period a﬎ er 1989 ([6], [13], [17], [19]). A 
number of studies about the diff erent aspects of 

the market have been made, targeted primarily 
at the methods for pricing and reimbursing of 
pharmaceu﬒ cal products by the public funds. 
At the same ﬒ me, there are only a few studies 
analyzing the impact of these methods on 
the various par﬒ cipants in the pharmaceu﬒ cal 
market.

The objec﬒ ve of the ar﬒ cle is to present 
the essence of the reference price system 
implemented in Bulgaria. On the basis of an 
econometrical model we analyze and evaluate 
the eff ects of such system on the Bulgarian 
pharmaceu﬒ cal market.

Despite some restric﬒ ons of the analysis, the 
presented model enables us to prove that both 
main objec﬒ ves of a reference price system 
could be achieved simultaneously under certain 
condi﬒ ons.

2. The Bulgarian pharmaceutical 

market

The pharmaceu﬒ cal market in Bulgaria 
has been expanding substan﬒ ally in the 
period a﬎ er the year 1989, as a result of 
some more general and specifi c reasons. We 
could summarize them briefl y in the following 
aspects: 

the establishment of a market-based economy • 
and the transforma﬒ on of all sub-sectors  of the 
economy, including the healthcare system (an 
integrated part of which is the pharmaceu﬒ cal 
market); 
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1 For a comprehensive analysis on the adapta﬒ on of the Bulgarian pharmaceu﬒ cal legisla﬒ on in compliance with the EU 
legisla﬒ ve framework, see Madjarova M., Market transforma﬒ on of the pharmaceu﬒ cal market, in [1].
2 The BDA data is calculated on the basis of CIP prices for imported drugs and ex-works prices for locally manufactured 
pharmaceu﬒ cals, while the IMS Health data refl ects ex-manufacturer prices.
3 More detailed data and specifi c analysis of the diff erent aspects of Bulgarian drug markets, see Madjarova M., Market 
transforma﬒ on of the pharmaceu﬒ cal market, in [1].
4 In comparison, healthcare expenditures in the EU are between 7.4 per cent in Finland up to 11.1 per cent in Germany 
(the EU-25 average level is 9 per cent of GDP) and the pharmaceu﬒ cal expenditures present approx. 16 per cent of total 
healthcare expenditures for EU-25 average (OECD Health Data 2005).

the process of the EU accession requiring • 
restruc﬒ on and harmoniza﬒ on of the basic 
market sectors (more precisely, with respect 
to the pharmaceu﬒ cal market the European 
integra﬒ on process implies signifi cant changes 
in the fundamental regulatory framework in 
compliance with the Communi﬑  legisla﬒ on1); 

health and demographic dynamics (the aging • 
of the popula﬒ on, the increased life expectancy, 
the deteriora﬒ on of the health indicators); 

the development of statutory health • 
insurance system in Bulgaria and the existence 
of substan﬒ al reimbursement market for drugs; 

the introduc﬒ on of new pharmaceu﬒ cals and • 
the patent expiry of drugs already sold on the 
market; 

the development of biotech and generic • 
products; 

the growing infl uence of the regulatory • 
authori﬒ es in order to restrict the pharmaceu﬒ cal 
expenditures. 

As a result the pharmaceu﬒ cal market in 
Bulgaria substan﬒ ally increased its size both 
in absolute and rela﬒ ve terms in the transi﬒ onal 
period. The volume of the market reached 
almost 770 million leva in 2005 (according to 
BDA)2, and over 1.3 billion leva (according to 
IMS Health). Compared to 2000 the volume of 
the pharmaceu﬒ cal market has doubled its size, 
while the average annual growth rate had been 
rela﬒ vely constant at 10-14  %.3

Meanwhile, this sector of the healthcare system 
requires substan﬒ al fi nancial resources – the 
expenditures for pharmaceu﬒ cals have been 
growing signifi cantly in Bulgaria in absolute 
terms and as a propor﬒ on of the total health 
expenditures (up to approx. 30 per cent), with 
a rela﬒ vely constant rate of the total healthcare 
costs (4-4.5  % of the GDP)4. On the other 
hand, the public expenditures for drugs present 
between 60 and 70  % of total pharmaceu﬒ cal 

Figure 1. Volume of the Bulgarian pharmaceutical market, 1999 - 2005
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5 Drug regula﬒ on could be defi ned as a system of rules and ac﬒ vi﬒ es in the pharmaceu﬒ cal sector in order to provide 
qualita﬒ ve, effi  cacious and safe medicinal products. Regula﬒ on represents any direct or indirect infl uence of the State 
on the demand, supply and prices of drugs through specifi c administra﬒ ve and economic requirements, standards and 
restric﬒ ons.
6 Some studies provide overview and discussion about the various regulatory mechanisms applied in the pharmaceu﬒ cal 
industry - [4], [11], [17], [19].
7 It is worth men﬒ oning that the various measures implemented in prac﬒ ce for regula﬒ on of pharmaceu﬒ cal markets 
possess both advantages and disadvantages, which implies them to be enforced jointly.

expenditures over the period 2000 – 2003, 
which is higher than the average level for the EU 
Member States (50-55  %).

This unfavorable situa﬒ on necessitates the 
enforcement of various measures for restric﬒ on 
of drug expenditures in Bulgaria. These measures 
are integrated part of the general measures 
regula﬒ ng the pharmaceu﬒ cal market, described 
briefl y in the subsequent sec﬒ on.

3. Pharmaceutical market regulation

T
he pharmaceu﬒ cal market is one of the 
most regulated sectors in the healthcare 

system, considering market failure in both 
supply and demand, on the one hand, and 
balancing the diff erent contras﬒ ng objec﬒ ves of 
the pa﬒ ents, the industry and the third par﬑  
payer, on the other. Although the regula﬒ on 
of pharmaceu﬒ cal market5 is implemented in 
diff erent ways depending on the health systems 
﬑ pe in a par﬒ cular country, we could summarize 
that all countries enforce a wide range of 
measures6 in an a﬐ empt to cost containment 
the expenditure for pharmaceu﬒ cals, both on 
the demand and the supply side. These measures 
include various forms of direct and in most cases, 
indirect economic regula﬒ on of pharmaceu﬒ cal 
market, as well as some kind of administra﬒ ve 
measures7.

Regula﬒ on of the demand for pharmaceu﬒ cals

The main objec﬒ ve of measures regula﬒ ng the 
demand side is to infl uence the behavior of the 
pa﬒ ents, the insurers and the third par﬑  payers. 

In prac﬒ ce, it is a﬐ ained throug three basic 
mechanism: cost-sharing systems in which the 
expense is shared between the pa﬒ ent and the 
third par﬑  payers (most commonly co-insurance 
based on a fi xed percentage of the total cost 
of given medicinal product is being applied); 
systems for reimbursement of expenses targeted 
at public health expenditures containment 
(predominantly posi﬒ ve, nega﬒ ve and selec﬒ ve 
lists with medicinal products are defi ned); to 
promote prescrip﬒ on and consump﬒ on of generic 
products through diff erent specifi c measures. 

Regula﬒ on of the supply for pharmaceu﬒ cals

The supply side measures are preferred to 
those used for restric﬒ on of drug demand. 
These are based on direct or indirect regula﬒ on 
of pharmaceu﬒ cal prices. A range of various 
prac﬒ cal approaches are applied for defi ning the 
price: nego﬒ ated prices, price caps, cost-plus 
formula, cross-country comparison, etc.

In the case of direct price control a maximum 
level of the price for a pharmaceu﬒ cal product in 
a given country is determined by using diff erent 
methods. Most of the EU Member States apply 
direct price control for proprietary medicinal 
products, most commonly by fi xing the prices of 
drugs in a given country on the basis of price 
comparisons.

Indirect price control measures include profi t 
regula﬒ on (a limit over the companies’ returns) 
and implementa﬒ on of a reference price system 
(reimbursement limits). The main objec﬒ ve is to 
restrict the possibili﬒ es of the pharmaceu﬒ cal 
fi rms to gain excessive profi ts on public expense 
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8 Quite o﬎ en the system is designated as reference pricing, but we consider that the term reference prices is more correct 
having in mind that the mechanism is related to the regula﬒ on of the reimbursement level in a given country and it is not 
intended to restrict the pharmaceu﬒ cal companies to set their prices freely (although this result could be achieved when 
implemen﬒ ng a reference price system).
9 On the other hand, if the price set by the pharmaceu﬒ cal fi rm is below the reference price, the saving could be shared 
between the third par﬑  payer and the dispensing pharmacy.
10 The pharmaceu﬒ cal markets are characterized by inelas﬒ c price demand, mainly due to signifi cant health insurance. The 
individuals pay only a certain propor﬒ on of their drug treatment and the prices have a limited eff ect not only on the choice 
whether to purchase certain pharmaceu﬒ cal or not, but also concerning the choice between alterna﬒ ve drug therapies.

and to provide incen﬒ ves for innova﬒ on. One of 
the most commonly used forms of indirect price 
control is the reference price system, which we 
will review consequently.

4. Reference prices

4.1. The scope of the problem 

A 
reference price system8 includes se﬐ ing 
a maximum level of expenditures (the 

co-called reference price) for a group of 
similar pharmaceu﬒ cals (with similar ac﬒ ve 
ingredients and similar therapeu﬒ c eff ects), 
which the health insurance funds are willing to 
reimburse. As fi rms are free to set their price, 
if the market price is higher than the reference 
price the customer pays the diff erence9. 

The main objec﬒ ves of such regulatory 
mechanism are two-fold: fi rst, to s﬒ mulate 
price compe﬒ ﬒ on by increasing the price 
elas﬒ ci﬑  of demand10 and second, to reduce 
public expenditures for pharmaceu﬒ cals (or 
at least to restrict their growth). As a result 
of implemen﬒ ng a reference price system 
two posi﬒ ve eff ects are being achieved: the 
prices of drugs paid by the customers are 
lower and premises for reducing the profi ts of 
pharmaceu﬒ cal producers are found.

As reference price systems are intended 
to control the reimbursement, not the 
manufacturer’s prices, the approach is usually 
considered as less restric﬒ ve than direct price 
control measures.

The reference price system is most widely 
used in the EU, since it is considered to be 
an eff ec﬒ ve tool at elimina﬒ ng price gaps 
between therapeu﬒ cally similar products and 
improving market transparency (Mossialos et 
al., p. 11). In prac﬒ ce, if there is no addi﬒ onal 
interven﬒ on, the market prices for drugs 
convergence to the reference level, due to the 
compe﬒ ﬒ on among the drugs in the reference 
clusters and the pa﬒ ents’ awareness of the 
co-payment associated with the diff erence 
between the two prices, as well as the exis﬒ ng 
incen﬒ ves for pharmaceu﬒ cal companies to 
lower their prices in order to maintain their 
market shares.

Nevertheless, the eff ects on the restric﬒ on 
of the total pharmaceu﬒ cal expenditures 
could not be clearly defi ned. It is necessary 
to consider that the pure price eff ect (the 
decrease in the drugs expenditure when 
implemen﬒ ng a reference price system) is 
nullifi ed by the indirect price eff ect (the 
increase in prices and the volume of the drugs, 
excluded from the system). 

On the other hand, the system of reference 
prices is coupled with ini﬒ a﬒ ves s﬒ mula﬒ ng 
the ra﬒ onal demand for drugs and generic 
subs﬒ tu﬒ on and it could be diffi  cult to 
dis﬒ nguish the two eff ects. 

Despite the exis﬒ ng disadvantages, the 
reference price system is widely applied 
mechanism for controlling the pharmaceu﬒ cal 
market in many countries, where the system 
is enforced in various ways. Table 1 presents 
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the diff erent mechanisms to determine 
the reference price, usually based on a 
pharmaceu﬒ cal with a rela﬒ vely low price (the 
minimum or average price) in the reference 
group. 

4.2. Reference prices in Bulgaria

I
n Bulgaria the new reference price 
system was introduced in March 2004. 

A given pharmaceu﬒ cal could be subject to 
reimbursement from the Na﬒ onal Health 
Insurance Fund (NHIF), only if it meets the 
following criteria:

To be included in the Posi﬒ ve drugs list• 
To be indicated as medicinal product for • 

treatment of diseases, included in the NHIF 
list (in accordance with Regula﬒ on 38) 

To be indicated for outpa﬒ ent treatment • 
To be included in a drug list, covered by a • 

public health insurance fund in at least three 
of the following countries: The Czech Republic, 
Greece, Slovenia, Poland, Hungary, Latvia, 
Romania, and Slovakia, by its Interna﬒ onal 
non- proprietary name (INN).

The NHIF reimbursement methods are 
based upon defi ning a reference value per 
unit of chemical substance. The process of 
defi ning the reimbursement level undergoes 
three stages:

1)  Determining the category of the 
pharmaceu﬒ cal, according to the disease, for 
the treatment of which it is intended – there 
are three basic categories of products:

Category I – pharmaceu﬒ cals for treatment of 
diseases with low morbidi﬑  rate, but leading to 
severe deteriora﬒ ons in the health status and 
disabili﬑ , dispensed through programs

Category II – pharmaceu﬒ cals for treatment 
of diseases with signifi cant public importance 
(with high level of prevalence and requiring 
long and con﬒ nuous treatment)

Category III – pharmaceu﬒ cals not included in 
the previous two categories.

2) Se﬐ ing the reference value – the drugs are 
grouped in accordance with INN and dosage 
form with iden﬒ cal route of administra﬒ on. 
A maximum level (as a percentage) is being 

Table 1. Methods for defining the reference price in selected European countries 

Country Year introduced Defi ni﬒ on of reference price

Germany
1989 (revised in 1996 
and 2004)

Sta﬒ s﬒ cally derived median price for drugs containing the same 
ac﬒ ve substance and having comparable effi  cacy

Netherlands 1991 Average price of drugs with similar pharmacotherapeu﬒ c eff ects

Denmark 1996 Lowest priced generic equivalent available on the market

Spain 2000
Arithme﬒ c mean of the three lowest cost-per-treatment-day 
grouped by formula﬒ on and calculated by DDD

Belgium 2001
Equal to a price that is 26 per cent lower than the price of the 
original brand for generic equivalent products

Italy 2001 Lowest priced generic equivalent available on the market

Portugal 2003 Lowest priced generic equivalent available on the market

Source: European Observatory on health systems and policies, 2004.
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determined for all pharmaceu﬒ cals in a given 
reference cluster- for the fi rst two categories 
up to 100 %, and for Category III – up to 
75 %. The lowest value for a unit of chemical 
substance for dosage forms with iden﬒ cal route 
of administra﬒ on is calculated, based on the 
candidates’ price proposals.

When defi ning the reference value the NHIF 
consider the lower value of the following two: 
1) the value of a unit of chemical substance 
as per INN and dosage form, nego﬒ ated in 
a previous agreement and 2) the arithme﬒ c 
mean of a unit of chemical substance of 
a pharmaceu﬒ cal product, included in the 
reimbursement list applied in at least one of 
the specifi ed countries or locally produced. 
The es﬒ mated lowest value is mul﬒ plied by the 
relevant reimbursement rate (but not lower 
than 25 %), thus obtaining the reference price 
for all products in a reference group.

3) Defying the reimbursement level for a 
par﬒ cular product – the reference value is 
mul﬒ plied by the units of chemical substance 
in each pharmaceu﬒ cal product and the NHIF 
level of payment is set. The obtained value 
reimbursable by the NHIF could not exceed the 
maximum value for a unit of chemical substance 
per INN and dosage form. The diff erence 
between the market price and the reference 
price is paid by the pa﬒ ent (co-payment).

The NHIF has the legal right to revise the 
rate and the value of payment for nego﬒ ated 
pharmaceu﬒ cals once a year.

4.3. Evaluation of the reference price system

T
here is a number of studies a﬐ emp﬒ ng to 
evaluate the eff ects of implemen﬒ ng a 

reference price system in diff erent countries, 
especially in Europe. For example, Pavcnik 
[18] provides empirical evidences that the 
introduc﬒ on of reference prices in Germany 

s﬒ mulates the reduc﬒ on of the pharmaceu﬒ cal 
prices and analyzes the changes in pa﬒ ent out-
of-pocket expenses. 

Aronson et al. [8] obtain similar results using 
data from Sweden, by assessing how the market 
shares for the branded drugs are infl uenced by 
the generic compe﬒ ﬒ on and the reference price 
system, in par﬒ cular. Brekke et al. [9] draw 
iden﬒ cal conclusions, comparing the reference 
price system and the system of pharmaceu﬒ cal 
price caps, based on the Norwegian experience.

Danzon and Ketcham [12] analyze the eff ects 
of reference prices on the access to drugs and 
the levels of profi tabili﬑  of the pharmaceu﬒ cal 
companies, juxtaposing the systems in Germany, 
the Netherlands and New Zealand. 

It is necessary to underline that the essen﬒ al part 
of the studies are mainly descrip﬒ ve [López – 
Casasnovas and Puig – Junoy, 14] and provide 
empirical evidences, while there are only a few 
theore﬒ cal models for analyzing and assessing 
these problems. Zweifel and Crivelli [20] analyze 
the market reac﬒ ons of the pharmaceu﬒ cal 
companies and the price changes in response to 
the implementa﬒ on of a reference price system, 
using a Bertrand duopoly model. They ground 
their analysis in the context of implemen﬒ ng the 
system in Germany in 1989 and demonstrate that 
the reference price system leads to immediate 
reduc﬒ on in prices of the branded goods, but 
does not aff ect the generic alterna﬒ ves. 

Danzon and Liu [11] apply a monopolis﬒ c 
compe﬒ ﬒ on model with imperfect physician- 
pa﬒ ent agency to predict how the pharmaceu﬒ cal 
fi rms respond through the price to a reference 
price system. They determine that in a case 
of kinked demand curve, the prices tend to 
convergence to the reference price, i.e. the price 
of the more expensive drug is reduced and the 
price of the cheaper product is increased, thus 
implying that the eff ects of reference prices on 
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11 In contrast to the Mestre-Ferrándiz model we assume the possibili﬑  the co-payment to be zero, since this is the case in 
Bulgaria for given reimbursable by NHIF pharmaceu﬒ cals.
12 It is preliminary defi ned by the regulatory authori﬒ es and the present model considers it as exogenously given.

the net price and the reduc﬒ on of the costs are 
intangible. Furthermore, they argue that it would 
never be op﬒ mal to determine a pharmaceu﬒ cal 
price at lower level than the reference price. It 
is necessary to underline that the result relies on 
the assump﬒ on that the reference price is set 
above the lowest price in the reference cluster, 
while the co-payment related to purchase the 
generic alterna﬒ ve (with a price below the 
reference level) is zero and that the demand is 
perfectly inelas﬒ c below the reference price. 

Brekke et al. [10] apply somewhat diff erent 
approach based on a model of horizontal and 
ver﬒ cal diff eren﬒ a﬒ on between pharmaceu﬒ cals 
to analyze and compare the systems of therapeu﬒ c 
reference pricing and generic reference pricing 
with the situa﬒ on before implemen﬒ ng it (no 
reference pricing). Furthermore this model 
enables researchers to analyze the market entry 
of new products and to evaluate the health risk 
for pa﬒ ents – important details, not included in 
the above men﬒ oned studies. 

Mestre-Ferrándiz [15, 16] develop a model of 
duopoly pharmaceu﬒ cal market (on the supply 
side), which diff ers from the analysis of Danzon 
and Liu (1997) in the assump﬒ on of perfect 
agency between the pa﬒ ent and the doctor, on 
the one hand, and that the co-payment for the 
pa﬒ ent will not always be zero, if the consumer 
choose to purchase a generic drug, since the 
former is based on the Spanish reference price 
system, where there is always some (fi xed) co- 
payment, regardless which product – branded or 
generic – is being consumed, on the other hand.

In the subsequent sec﬒ on we briefl y present 
the Mestre-Ferrándiz model (2001, 2003), 
since that theore﬒ cal concept is the most 
appropriate instrument to evaluate the eff ects 

of implemen﬒ ng a reference price system in 
Bulgaria. 

We consider a pharmaceu﬒ cal market 
of prescribed drugs with the following 
characteris﬒ cs. There are two pharmaceu﬒ cal 
companies on the market, each producing one 
good only – an original branded drug (denoted 
as B) and its generic alterna﬒ ve (G), which are 
horizontally diff eren﬒ ated (i.e. it is possible for 
both goods not to be perfect subs﬒ tutes and 
there is a certain degree of diff eren﬒ a﬒ on 
α ∈ [0,1)). These products are available on the 
market at prices pB and pG, respec﬒ vely, and q

i 

stands for the quan﬒ ﬑  of the good i, i = B, G. 

The consumers are (partly) insured, thus mee﬒ ng 
a co-payment β ∈ [0,1) 11. Comparing the 
scenarios before and a﬎ er the introduc﬒ on of a 
reference price system, we obtain that:

before implemen﬒ ng reference prices• 

p̂  i = βpi , i = B,G , (1)

with reference prices• 

p̂  i=
βpi    if  pi ≤ pr ,
βpr + (pi - pr ) if  pi  pr ,  (2)

where pr is the reference price12, and p̂  i 
is the net price paid by the consumer for 
good i (the price is of the following kind 
p̂  i = ai - bqi - bαqj ; i = B,G, i ≠ j).

The equa﬒ on (2) shows that if the customer 
chooses to purchase a drug priced near the 
reference level (the generic product), he/she 
would have to pay the co-payment only, otherwise 
if (s) he decides to purchase a drug within the 
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13 The procedure to obtain the equilibrium prices is beyond the scope of our research and we only submit the fi nal equa﬒ ons.
14 The proof of this inequali﬑  is established by calcula﬒ ng the diff erence between equilibrium prices for each of the 
pharmaceu﬒ cals in the case of the co-payment system and a conclusion that under the given condi﬒ ons of the model the 
dividend and the quo﬒ ent are always non-nega﬒ ve is drawn.

reference group, the price of which is higher than 
the reference price (the branded pharmaceu﬒ cal) 
the pa﬒ ent would have to pay the diff erence with 
the full price.

In order to determine the op﬒ mal pricing 
strategies for the pharmaceu﬒ cal companies, 
we should iden﬒ fy the Nash Equilibrium, where 
both fi rms are func﬒ oning, compe﬒ ng à la 
Bertrand and choose prices simultaneously. The 
demand func﬒ ons faced by the producers are, 
respec﬒ vely:

p̂  Bi p̂  GiqBi =
(aB - αaG)
b(1 - α2) b(1 - α2) b(1 - α2)

1- + α
 , (3)

p̂  Gi p̂  BiqGi =
(aG - αaB)
b(1 - α2) b(1 - α2) b(1 - α2)

1- + α
 , (4)

where i = β, r refers to the situa﬒ on of co-payment 
and the reference price system, respec﬒ vely.

Equa﬒ ons (3) and (4) demonstrate that the net 
price paid by the consumer in a reference price 
system now comprises of two elements: a certain 
propor﬒ on of the reference price (β) and the 
diff erence between the actual price defi ned by 
the producer and the reference price. Because 
of the specifi cs of the pharmaceu﬒ cal market, it 
is necessary to restrict the parameters by using 
the following three assump﬒ ons:

1) The size of the market for the branded 
pharmaceu﬒ cal is larger and the demand for 
both products is posi﬒ ve, i.e. aB ≥ aG > 0

2) ai ≥ ci, i = B, G, i.e. there are non-nega﬒ ve 
profi ts for all the non-nega﬒ ve prices (where ci  
denotes the marginal costs for i = B, G)

3) The marginal cost of produc﬒ on for the 
branded good producer is not less than the 
marginal cost for the generic producer, i.e. 
cB ≥ cG 

.

On the basis of these assump﬒ ons and the 
demand func﬒ ons, pointed in equa﬒ ons (3) and 
(4), the profi t func﬒ ons for both companies 
could be obtained:

πij = (pij - ci) qij , (5)

where i = B, G and j = β, r.

In the case of the co-payment system we 
could derive the following profi t func﬒ ons for 
each of the fi rms by subs﬒ tu﬒ ng (1), (3) and 
(4) into (5):

αpia αpja)πiβ = (piβ - ci)(
(ai - αai)
b(1 - α2) b(1 - α2) b(1 - α2)

1- + α  (6)

By diff eren﬒ a﬒ ng (6) and with some addi﬒ onal 
arithme﬒ c transforma﬒ ons the following 
equilibrium prices13 which maximize πiβ for both 
producers are de rived:

p*iβ = β(4 - α2)
(2 - α2)ai - αaj + β(2ci + αcj)

, (7)

where i, j = B, G, i ≠ j.

Consequently, an increase in the co-payment 
β will increase the price demand elas﬒ ci﬑  
and will decrease the equilibrium price for the 
branded drug, while in the case of its generic 
alterna﬒ ve the change in the price will depend 
on the rela﬒ ve mag nitude of the market sizes. 
I.e. if the above assump﬒ ons are fulfi lled, then  
p*

B, β ≥p*G, β 
14.
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The next step is to determine the relevant 
equilibrium quan﬒ ﬒ es in the co-payment 
system:

q*iβ = b(4 - α2) (1 - α2)
(2 - α2)(ai - βci) - α(aj - βcj)

, (8)

where i, j = B, G, i ≠ j.

A﬎ er diff eren﬒ a﬒ ng (8) and some arithme﬒ c 
transforma﬒ ons we obtain that

(2 - α2)

α

CB

CG

1≥>
.

Hence, with the increase of the co-payment β 
the demanded quan﬒ ﬑  for the branded drug 
decreases, while for the generic product this 
rela﬒ on depends on the rela﬒ ve size of the 
marginal costs. If cB is not signifi cantly higher 
than cG, there is s﬒ ll a nega﬒ ve rela﬒ onship 
between the co-payment level and the quan﬒ ﬑  
demanded of the generic good. Otherwise, this 
rela﬒ onship is posi﬒ ve since if cB is very high 
the diff erence between the equilibrium prices 
of the brand-name and the generic good is 
signifi cant and the increase of β forces the 
customers to shi﬎  from the original to the 
generic pharmaceu﬒ cal.

In the case of a reference price system we 
construct the profi t func﬒ ons for each of the 
fi rms, as well as the associated equilibrium prices 
and quan﬒ ﬒ es. Appling a similar approach we 
obtain the subsequent results:

πBr = (pBr - cB)(
(aB - αaG)
b(1 - α2) b(1 - α2)

b(1 - α2)

-

+

(βpr + pBr - pr) +

α
βpGr) ,

1

πGr = (pGr - cB)(
 (aG - αaG) 

-
 1 

βpGr +  b(1 - α2)  b(1 - α2) 

+
 α 

(βpr + pBr - pr)) ,  b(1 - α2)

p*Br = 
(2 - α2)aB - αaG + 2cB + αβcG + (1 - β)(2 - α2)pr

  4 - α2

p*Gr = 
(2 - α2)aG - αaB + αcB + 2βcG - α(1 - β)pr

  β(4 - α2)

q*Br = 
(2 - α2)(aB - cB) - α(aG - βcG) + (1 - β)(2 - α2)pr

  b(4 - α2)(1 - α2)

q*Gr = 
(2 - α2)(aG - βcG) - α(aB - cB) - α(1 - β)pr

  b(4 - α2)(1 - α2) .

As a result of these equa﬒ ons several conclusions 
could be drawn. Firstly, if the reference price p

r
, 

is changed, the two manufacturers respond in a 
diff erent way. With the increase of p

r
 the op﬒ mal 

response for the branded drug producer is to 
increase its price, while the generic producer 
should decrease the price when the reference 
price is increased, ceteris paribus. 

Secondly, the eff ect of changing the co-payment 
β depends on the reference level. For the 
branded pharmaceu﬒ cal producer the increase 
in the co-payment (with a rela﬒ vely high pr) is 
associated with the increase in one of the price 
elements – βpr

15. In order to maintain suffi  cient 
level of demand this company should reduce 
its price, so that the second element that the 
consumer has to pay – (p*Br - pr) would not be 
suffi  ciently high. The producer of the generic 
alterna﬒ ve, on his behalf, reduces the price when 
β is increased (with low values of pr), in order to 
keep a﬐ rac﬒ ng customers. As a result the net 
price paid by the customer of the generic is not 
too high.

15 See equa﬒ on (2).
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Thirdly, the change of pr also exerts infl uence on 
demanded quan﬒ ﬒ es. With other things being 
equal, an increase in the reference price induces 
an increase in the quan﬒ ﬑  demanded for the 
branded drug, while the demanded quan﬒ ﬑  for 
the generic is decreased, respec﬒ vely. 

In order to determine the eff ect with the 
implementa﬒ on of a reference price system, 
we should compare the equilibrium prices for 
both goods under the diff erent reimbursement 
systems. When the reference price is set at a 
rela﬒ vely high level, the price for the original 
branded pharmaceu﬒ cal under reference price 
system is higher than the price under the co- 
payment system, i.e. p*B,r ≥ p*B,β

16, and vise versa. 
Consequently, in the former case the brand-
name drug producer would have incen﬒ ves to 
reduce its price, if the reference price is not too 
high. On the other hand, if the reference price 
is defi ned at a rela﬒ vely high level, that producer 
will increase the price up to a level which is higher 
than the price under the co-payment system.

By analogy, it could be proved that, if the reference 
price is set higher than the marginal cost for the 
producer of the branded pharmaceu﬒ cal the price for 
the generic is higher under the co-payment situa﬒ on 
(if pr ≥ cB, then p*Gβ ≥ p*Gr), and vice versa17.

Due to the opposing eff ect that the reference 
price has on the behaviour of the pharmaceu﬒ cal 
fi rms, it is necessary to determine that point or 
interval in which both prices will be reduced 
simultaneously under a reference price system 
(in comparison with the situa﬒ on before 
implemen﬒ ng it). In addi﬒ on, we should assess 
how the equilibrium quan﬒ ﬒ es change under 
both scenarios and to analyze whether and 

how the profi ts of the producers change in the 
specifi ed interval. 

In order to determine that specifi c point it is 
necessary to solve the following system of 
inequali﬒ es:

p*Bβ > p*Br p*Bβ - p*Br  0
p*Gβ > p*Gr p*Gβ - p*Gr  0↔

 .

A﬎ er some arithme﬒ c transforma﬒ ons we obtain 
that

(1 - β)[(2 - α2)a
B
 - αa

G
 + αβc

G
 - β(2 - α2)p

r
 
> 0β(4 - α2)

α(1 - β)(p
r
 - c

B
) 
> 0 β(4 - α2) .

Considering the restric﬒ ons introduced for α and 
β the following system is derived:

(2 - α2)a
B
 - αa

G
 + αβc

G
 
> p

rβ(2 - α2)

pr > cB 

Hence, the prices for both products will be 
reduced simultaneously when introducing a 
reference price system (in comparison with the 
co-payment system), only if CB < pr < d, where

d =
 (2 - α2)aB - αaG + αβcG

 β(2 - α2)
.

We could prove that in the interval (CB, d) the 
demand for the more expensive (brand-name) 
drug is higher, while the quan﬒ ﬑  demanded 
for the generic is reduced, compared to the co-
payment scenario18.

The Pharmaceu﬒ cal Market in Bulgaria

16 This proposi﬒ on is proved by obtaining the diff erence between the equilibrium price for the branded pharmaceu﬒ cal 
under the reference price system and its equilibrium price under the co-payment system.
17 The proof is similar to the previous - the diff erence between the equilibrium prices for the generic good under the  co-
payment and under the reference price system is non-nega﬒ ve, when (pr - cB) ≥ 0, and vice versa.
18 The proof is similar: the diff erences between the equilibrium quan﬒ ﬒ es for each of the products under both systems are 
obtained.
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Iden﬒ cally, we obtain that in the interval 
pr ∈ (cB; d), the consumer should pay a lower 
net price for both products under a reference 
price system. 

Considering the rela﬒ ons between the equilibrium 
prices and the quan﬒ ﬒ es of the pharmaceu﬒ cals 
under both reimbursement systems a number of 
conclusions could be drawn about the change 
in the equilibrium profi ts for both fi rms when 
implemen﬒ ng a reference price system. The price 
for the branded product is reduced, but the 
demanded quan﬒ ﬑  is increased in the interval 
pr ∈ (cB; d). Therefore we could summarize that 
the eff ect of the increased demand will be as 
stronger than the eff ect of the reduced price, as 
higher the reference price. I.e. the profi t for the 
branded drug producer is higher under reference 
price system (compared with the other system) 
only if the reference price is set at a rela﬒ vely 
high level.

With respect to the generic producer it is evident 
that the profi t is reduced when implemen﬒ ng 

a reference price system, since in the interval 
pr ∈ (cB; d) the price and the quan﬒ ﬑  demanded 
for the generic alterna﬒ ve are reduced 
simultaneously. 

Table 2 summarize the results obtained by 
evalua﬒ ng the changes in the equilibrium prices 
and quan﬒ ﬒ es for both pharmaceu﬒ cals, as well 
as the change of the net prices, paid by the 
consumers and the profi ts for both producers a﬎ er 
the introduc﬒ on of a reference price system.

In conclusion we could summarize that one 
of the objec﬒ ves of implemen﬒ ng a reference 
price system – that is to s﬒ mulate the price 
compe﬒ ﬒ on, resul﬒ ng in decreased prices 
for pharmaceu﬒ cals- could be achieved if the 
reference price is set within the bounds of 
the marginal cost for the brand-name good 
producer and a given cri﬒ cal point pr ∈ (cB, d). 
With respect to the other basic objec﬒ ve – 
to reduce the public expenditures for drugs 
through the implementa﬒ on of a reference 
price system, some conclusions could also be 

Table 2. Equilibrium prices, quantities, net prices and profits

p
r
 < c

B
p

r
 = c

B
p

r
  (c

B
, d) p

r
 = d p

r
 > d

p*
B,β - p*

B,r + + + 0 -
p*

G,β - p*
G,r - 0 + + +

q*
B,β - q*

B,r + 0 - - -
q*

G,β - q*
G,r - 0 + + +

p̂  
B,β - p̂  B,r - 0 + + +

p̂  
G,β - p̂  G,r - 0 + + +

π*
B,β - π*

B,r + + + / - - -
π*

G,β - π*
G,r - 0 + + +

Table 3. Comparison between total expenditures for health authorities under each of the reimbursement 

systems

p
r
 < c

B
p

r
 = c

B
p

r
  (c

B
, d) p

r
 = d p

r
 > d

TC Gβ
govt

 - TC Gr
govt - 0 + + +

TC Bβ
govt

 - TC Br
govt + + + / - - -
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19 This is due to the fact that the reference price system impacts the equilibrium prices and quan﬒ ﬒ es for each of the 
pharmaceu﬒ cals diff erently.

drawn on the basis of the considered model. 
The results are summarized in Table 3.

In the fi rst case, we compare the total costs for 
health authori﬒ es for purchasing the branded 
pharmaceu﬒ cal under the co-payment and the 
reference price system – TC Bβ

govt = (1 - β)(p*Bβq*Bβ) 
in the former case and TC Br

govt = (1 - β)(prq*Br) 
in the la﬐ er. Respec﬒ vely, for the generic 
drug TC Gβ

govt = (1 - β)(p*Gβq*Gβ) under the co-
payment system and the propor﬒ on remains 
unchanged once the reference price system is 
implemented, but is denoted as TC Gr

govt .

Given the illustrated relations in Table 3, 
within the interval where the prices for both 
pharmaceuticals are reduced the total costs 
for purchasing the generic product are also 
reduced with the introduction of the reference 
price system. With respect to the branded 
drug the result is ambiguous and depends on 
the value of the reference price19. With other 
things equal, the higher the pr, the greater 
the probability total costs for В to be higher 
under the reference price system, and vice 
versa.

Hence, when implemen﬒ ng a reference price 
system the health authori﬒ es should consider 
the diff erent implica﬒ ons, which the system 
exercises on the pa﬒ ents, the companies 
and the third par﬑  payers. In the determined 
interval pr ∈ (cB, d) a reduc﬒ on in the prices for 
both pharmaceu﬒ cals is achieved, as a result of 
which the customers meet lower net prices for 
both products. On the other hand, the total 
demand would be higher with a reference 
price system, despite the rela﬒ ve decrease in 
the equilibrium quan﬒ ﬑  for the generic. At 
the same ﬒ me, (with a certain level of the 
reference price) it is possible for the total 
costs of the health authori﬒ es in fi nancing 

the purchase of pharmaceu﬒ cals to be lower. 
Last but not least, in the specifi ed interval the 
equilibrium profi ts for both pharmaceu﬒ cal 
fi rms could also be diminished. 

5. Conclusions

O
n the basis of the presented model for 
evalua﬒ on of the impact of introducing a 

reference price system on key market players, 
it was proved that it is possible to achieve 
both objec﬒ ves of that reimbursement 
system – to reduce the pharmaceu﬒ cal prices 
by s﬒ mula﬒ ng the price compe﬒ ﬒ on and to 
restrict/to decrease the growth rate of the 
public expenditure for drugs. We should 
underline, that the conclusions obtained in the 
analysis crucially depend on the construc﬒ on of 
the theore﬒ cal model. We consider a duopoly 
market with only two companies, producing 
one product respec﬒ vely. Furthermore, the 
value of the reference price is assumed to 
be exogenous to the model, but with the 
exis﬒ ng system in Bulgaria the producers 
themselves have the possibili﬑  to infl uence the 
determina﬒ on of the maximum reimbursement 
level, if they are able to off er the lowest price 
for a unit of chemical substance.

At the same ﬒ me, the model is sta﬒ c and 
does not permit to analyze the response of 
pharmaceu﬒ cal fi rms in a long-term period, and 
more precisely how the reference price system 
aff ects the producers’ decision for innova﬒ on 
and its marke﬒ ng strategies, given that in 
a short-term period the profi ts of the fi rms 
are reduced when a reference price system is 
introduced. It is important to underline that 
this aspect of the problem does not have 
signifi cant importance for the analysis, taken 
into account that the Bulgarian pharmaceu﬒ cal 
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20 So the companies could compete à la Cournot, not solely on the price.

industry is mainly generic and does not spend 
substan﬒ al resources for R&D.

Despite that, an analysis of the impact of the 
reference price system on R&D in a long run 
could be a natural con﬒ nua﬒ on of the Mestre-
Ferrándiz model (2001, 2003). 

On the other hand, it could be extended 
by introducing an addi﬒ onal product with 
some degree of ver﬒ cal diff eren﬒ a﬒ on with 
the branded pharmaceu﬒ cal already on the 
market. That modifi ca﬒ on of the reviewed 
model would provide a possibili﬑  to analyze 
what are the eff ects of implemen﬒ ng a 
therapeu﬒ c and generic reference pricing 
simultaneously (in an analogy to the model of 
Brekke et al., 2005). One could be interested 
in evalua﬒ ng the two scenarios, if the producer 
of the branded pharmaceu﬒ cal with expired 
patent protec﬒ on, introduces its own generic 
alterna﬒ ve, considering that was the global 
trend in the recent years, due to the great 
number of patents expired in the 2004 – 2006 
period. 

Most signifi cant theore﬒ cal contribu﬒ on would 
probably provide a model of reference prices, 
which corresponds most to the real situa﬒ on 
in the pharmaceu﬒ cal market – there are a 
large number of producers on the market each 
supplying various products simultaneously 
(branded and generic drugs; produced by one 
or several companies; pharmaceu﬒ cals which 
the customers recognize as possessing diff erent 
quali﬑ 20) and making price decisions not only 
in a short run, but also in a long- term period. 
In prac﬒ ce, the development of such model 
might be problema﬒ c, due to the complex 
rela﬒ ons among the individual par﬒ cipants 
on the pharmaceu﬒ cal market, their (o﬎ en 
confl ic﬒ ng) objec﬒ ves and behaviour on the 
market. 

Despite the exis﬒ ng restric﬒ ons to develop an 
integrated theore﬒ cal concep﬒ on for analysis 
and evalua﬒ on of the results obtained when 
implemen﬒ ng a reference price system, we 
could summarize that the reimbursement 
system proved to be an appropriate 
mechanism for controlling the public 
expenditures for pharmaceu﬒ cals and 
to intensify the price compe﬒ ﬒ on on the 
market. Hence, the reference price systems 
are preferred instrument to other various 
measures regula﬒ ng the pharmaceu﬒ cal 
market, both from the third par﬑  payers and 
customers’ point of view. For this reason the 
system has been widely implemented (with 
various modifi ca﬒ ons) in the EU Member 
States, including our country.

The reference price system in Bulgaria 
has been introduced rela﬒ vely recently and 
the ﬒ me horizon is not suffi  ciently prolonged 
to draw some general conclusions for the 
effi  ciency of the mechanism. Despite that, we 
could underline that there has been a posi﬒ ve 
trend for cost containment of the NHIF 
pharmaceu﬒ cal expenditures since 2004 and no 
addi﬒ onal overspend of the health insurance 
fund’s budget for drugs is permissible under 
present condi﬒ ons. In Bulgaria like most other 
countries several mechanisms regula﬒ ng the 
pharmaceu﬒ cal market have been enforced 
both on the demand and the supply side 
and it is diffi  cult to defi ne and evaluate the 
“clear” eff ect of implemen﬒ ng the reference 
price system. In addi﬒ on, a specifi c for our 
country empirical analysis is required to verify 
the accuracy of the drawn up dependencies 
between the reference price level and the 
equilibrium quan﬒ ﬒ es, prices and profi ts in the 
Mestre-Ferrándiz model (2001, 2003).
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