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Abstract

This paper models different external reference pricing schemes — a price cap
based on the drug price in one or two countries and on the minimum or average
drug price— in a three-country framework. It studies the choice of external reference
pricing schemes in one country as well as its effect on welfare in the other countries,
the manufacturer’s export decision, and the incentives for the other countries to
also adopt an external reference pricing scheme. Depending on market size in the
country adopting external reference pricing and market size difference of the other
two countries, welfare is highest under the minimum price-rule or under the average
price-rule. External reference pricing increases the drug price and decreases welfare
in the other countries. If the market size in the country adopting an external ref-
erence pricing scheme is sufficiently large, the manufacturer does not export to the
other countries. There is the incentive for the other countries also adopt external

reference pricing.

JEL classification: F12, 111, 118

Keywords: external reference pricing

1 Introduction

This paper studies the design of external reference pricing schemes, i.e. the choice of
reference countries and pricing rules in a three-country framework.

The increase in public health expenditure has induced a number of government in-
terventions. Consequently, pharmaceutical markets are characterized by a variety of

regulatory instruments that are partly overlapping and impede each other (see Espin
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& Rovira, 2007 for an overview of regulatory interventions in the European Union). In
general, pharmaceutical regulation follows two approaches: On the supply side, regu-
latory instruments such as price caps or maximum wholesale margins are intended to
restrict monopoly pricing and reduce prices of covered products and services. On the
demand side, instruments like reference prices or copayments aim at increasing price
sensitivity and reducing reimbursement by the insurer. A commonly applied supply side
instrument is external reference pricing, where the price cap for a drug is based on prices
for the same product in other countries (Espin & Rovira, 2007). All European Union
member states except the United Kingdom and Sweden apply external reference pric-
ing!, mainly for publicly reimbursed medicines (Toumi et al., 2013). External reference
pricing schemes vary in the number of countries referred to and pricing rule. Histori-
cally, reference countries have been chosen according to economic comparability and/or
geographic proximity, but over the last years, a trend towards larger country baskets has
evolved (Toumi et al., 2013). Whereas Luxembourg refers to the price in one country
and Croatia, Estonia, and Portugal refer to the price in three countries, Hungary and
Poland set a price cap based on the price in 31 countries (Toumi et al., 2013). The
reference price is mainly calculated as the average price in the reference countries, e.g.
in Austria, Belgium, Cyprus, Denmark, Iceland, Ireland, Portugal, Switzerland, and
the Netherlands (Toumi et al., 2013). Alternatively, some countries such as Bulgaria,
Hungary, Italy, Romania, and Spain, use the lowest price in all the reference countries
(Toumi et al., 2013).

External reference pricing makes pricing decisions for different countries interdepen-
dent and may result in a (downward) price convergence (Toumi et al., 2013). Stargardt
& Schreydgg (2006) analyze the impact of a price change in Germany on pharmaceutical
prices in other countries under external reference pricing. They find that, if the respec-
tive drug is sold in all referenced countries, a 1 Euro-price reduction in Germany will
reduce maximum reimbursement prices from €0.15 in Austria to €0.36 in Italy, with the
method applied to calculate the external reference price determining the impact. Price
spillovers may induce firms to delay or even limit supply to low-price countries in order
to (temporarily) retain high prices in other countries (Richter, 2008). Danzon, Wang
& Wang (2005) who analyze launches of new drugs in 25 countries between 1994 and
1998, find that parallel exporting countries have fewer launches and longer launch delays.
Moreover, Danzon & Epstein (2008), Verniers, Stremersch & Croux (2011), Costa-Font,
McGuire & Varol (2014) suggest that stricter regulation and/or interdependence between

! Also non-European countries such as Australia, Canada, Japan, South Korea, Mexico, New-Zealand,
and Turkey apply external reference pricing (Toumi et al., 2013).



countries lead to greater launch delays. Houy & Jelovac (2015) study timing decisions of
pharmaceutical firms when launching a drug under external reference pricing. They find
no incentive to delay the launch, when the countries only refer to the prices of a subset of
all countries in a transitive way and in any period. Persson & Jonsson (2015) argue that
applying external reference pricing is attractive, but costly, as it induces manufacturers
to limit or delay launches and reduces the opportunities for price discrimination among
countries.

Garcia Marinoso, Jelovac & Olivella (2011) and Ackermann (2010) analyze the incen-
tives for countries to adopt external reference pricing. Using a two-country framework,
where the home country can either negotiate prices independently or adopt external
reference pricing, while the foreign country negotiates the drug price with a pharma-
ceutical firm, Garcia Marifioso, Jelovac & Olivella (2011) find that the home country
prefers external reference pricing if copayments are relatively high. Using a two-country
framework where countries differ in market size, Ackermann (2010) shows that a country
prefers external reference pricing if its regulatory agency has considerably less bargaining
power compared to the other country.

Against this background, this paper models different external reference pricing schemes
— a price cap based on the drug price in one or two countries and on the minimum or aver-
age drug price— in a three-country framework. It studies the choice of external reference
pricing schemes in one country as well as its effect on welfare in the other countries, the
manufacturer’s export decision, and the incentives for the other countries to also adopt
an external reference pricing scheme. Depending on market size in the country adopting
external reference pricing and market size difference of the other two countries, welfare
is highest under the minimum price-rule or under the average price-rule. External refer-
ence pricing increases the drug price and decreases welfare in the other countries. If the
market size in the country adopting an external reference pricing scheme is sufficiently
large, the manufacturer does not export to the other countries. There is the incentive
for the other countries also adopt an external reference pricing scheme.

The rest of the paper is organized as follows. In the next section, the model is
presented. Section 3 studies the regulatory scenarios. Section 4 analyzes the choice of
regulatory schemes in one country, section 5 studies its effect on welfare in the other
countries. Section 6 analyzes the choice of external reference pricing schemes on the
manufacturer’s export decision. Section 7 studies incentives for the other countries to

also adopt an external reference pricing scheme. Section 8 concludes.



2 The Model

Consider an innovative firm selling a drug in three countries, j = A, B,C. The firm is
located in a fourth country.

Each consumer demands either one or zero units of the drug. The utility derived
from no drug consumption is zero. A consumer ¢ in country j who buys one unit of drug
obtains a net utility of

U(0ij,c5) = i — ¢j (1)

where 0;;is a preference parameter and c¢; country-specific drug copayment. Assume
that the parameter 0 is uniformly distributed over the interval [0, u;] in country j =
A, B,C, where py, ug > . = 1. This is, countries differ in size. The parameter 6
can be interpreted as willingness to pay, for instance due to differences in the severity
of the condition, prescription practices or insurance coverage (see e.g. Brekke, Holmas
& Straume, 2011) or it can be interpreted as income. In country j, health insurance
reimburses a fraction of the drug price, the remaining fraction +; is paid by the patient.
This is, the drug copayment is ¢; = 7v;p;.

Assume the following timing: In stage 1, the government in country A chooses the
design of the external reference pricing scheme to maximize welfare. In stage 2, the firm

sets prices.

3 Regulatory Scenarios

3.1 Free Price Setting

Consider first the case without regulation, when the manufacturer can set country-
specific prices. The manufacturer sets country-specific prices p; to maximize its profit
in country j
K — VD5
Tj = Dy (2)
Hj

The equilibrium price p; in country j is

szﬁj

The manufacturer’s profit from selling in country j is

Hy

7Tj: 4’”.



3.2 External Reference Pricing

Consider now the case that country A adopts external reference pricing.

3.2.1 One Reference Country

Consider first that country A sets a price cap based on the price in one country. Two
cases are possible, the price cap can be based on the drug price in country B or on the
drug price in country C. The choice between the two reference countries is considered
exogenous at this point.

If the price cap is based on the price in country B, the manufacturer sets the price

p‘ng with pg:B = pﬁ:B to maximize its joint profit from countries A and B and the
price pc to maximize the profit from country C
A=B A=B
a=p  a=p _ [ (a—=vap5 ") (s —vepE ")\ a-p
™A + TR = + PB )
Ha KB
A=B A=B\ , A=B
T = (L=vepe™ ") e (5)
The equilibrium prices are
A=B _  A=B BakB A=p _ 1
bPa =P = c = (6)
YBlA+YalB 270
The manufacturer’s profit is
Wﬁ:B + Wng _ HAlB :
YAMB t+ HAYB
1
A=B
o = (7)
dve

If the price cap is based on the price in country C, the manufacturer sets the price

A=C
Pc

price pgzc to maximize the profit from country B

with pézc = pﬁzc to maximize its joint profit from countries A and C and the

A=C
_ _ — YAD _ _
Wﬁ_c + Wé_c = <(MA Z: ¢ ) + (1 — 'ycpév_c)> pé_c,
A=C
_ —Ygp _
wé*C _ (MB Zg B )pgfc (8)



The equilibrium prices are

A=C A=C Ha A=C _ MB
Pa =Pc =[P =5 (9)
Yora+ 74 2vp
The manufacturer’s profit is
A=B A=C Ha
7TA + 7TC =
YAt HaAYC
A=C KB
5 = =, (10)
4vp

3.2.2 Two Reference Countries, Minimum Price

Consider now that country A sets a price cap based on the minimum price in countries
B and C.

If ug < ig = %, the price in country B is lower than in country C and the price
cap is based on the drug price in country B. If ug > 15 = %, the price in country C is

lower than in country B and the price cap is based on the drug price in country C.
If up < 1 and the price cap is based on the price in country B, the manufacturer
min min

sets the price pg™ with pg™ = prAnin to maximize its joint profit from countries A and B

and the price pgin to maximize the profit from country C

min‘ o+ 7_‘_min‘ = (/“LA B ’YAPIEIH) + (/“LB - ,prrénn) pmin
A lpp<ip B lup<iip ta 15 B >
&ypem = (L=7cpc)pe (11)
The equilibrium prices are
pmin| pmin — HAlB
A up<iip B lup<iz — ypuy+yapp’
; 1
min _
The manufacturer’s profit is
min min HalB
A "‘B<@ R |“B<@ " Yapp+ HavB’
; 1
min _
C |,U,B <iip 4,70 : (13)



For pp* < pp < fip and taly,<im < pa < //[N;; i 3. the price ranking is
intransitive: If the price cap is based on the drug price in country B, i.e. the price in
B is the "minimum price", the drug price in country C is lower, but if the price cap is
based on the drug price in country C, the drug price in country B is lower. Moreover,
the resulting price is higher, if the price cap is based on the drug price in country C. Two
assumptions for this intransitive price ranking are possible: i) The price cap is based on
the drug price in country B. This is a reasonable outcome, if the government aims at the
lowest price and accepts the violation of the minimum price-rule, if it anticipates this
intransitive price ranking or if the minimum price-rule is based on ex-ante prices, i.e.
prices before external reference pricing is implemented. ii) The price cap is based on the
drug price in country C. This outcome can be expected if the government learns that the
price in country C is lower, switches to basing the price cap on the price in country C,
but does not switch back, either because it does not further observe prices in the market
or because it learns about the intransitive price ranking. If there are multiple switches,
either of these outcomes is possible. In what follows, both outcomes will be considered.

If up > i and the price cap is based on the price in country C, the manufacturer
sets the price prgin with plgin = p%in to maximize its joint profit from countries A and C

and the price p‘éﬁn to maximize the profit from country B

A=C
7l_min‘ ot 7rmin| . (MA — TAPC ) + (1 — pmin) pmin
A lup>ip C lup>igp A cre c >
min _ (v —7BPB) 14
The equilibrium prices are
min _ min _ KA
P o = P o = Yota+va
PB ‘/U'B>/j§ Z’YB ( )
The manufacturer’s profit is
min min KA
T —~ > —_ =
A ‘;U'B>;U'B + e ’#B>#B Y4+ UA’YC’
min B
min| o Mp (16)
HB>HpB dvp
2 _ 3
HB = 5yg-
3~ v — YALB — — YBtEBYC
Palup<ip 2ugYc—7B’ Ha wp<Ep Takp v8(5rprc—37B)"



For jip < pup < fig* and Al i < Ha < Ba __° an intransitive price ranking

occurs. If the price cap is based on the drug pric!éBiilu?:ountry C, i.e. the price in C
is the "minimum price", the drug price in country B is lower, but if the price cap is
based on the drug price in country B, the drug price in country C is lower. Similarly,
two outcomes — price cap is based on the price in country C and the price cap is based
on the price in country B — are reasonable and will be considered both in the following

analysis.

3.2.3 Two Reference Countries, Average Price

Consider now that country A sets a price cap based on the average price in countries
B and C. The manufacturer sets the prices p3Y and pacvg with p%’? = %pang + %pacvg to

maximize its joint profit from countries A, B, and C

avg avg avg
T+ T T

(14 = 74P%7) g
Py

Ha
avg
(HB — YBDPp ) avg
+-———"ppy
“B
+ (1= vop?) pe”. (17)
Equilibrium prices are
pavg _ 3)UJA ('VB + iUJBFYC)
A 2(YavB + YakBYo + 4avBYC)
pavg _ SMAMBPYC
B YaVp +YakpYe + 4aveyc’
pavg _ 3/-LA’7/B (18)
© YAYB +YalBYC +4RAYBYC
4— 2vp
Hp = ——-
5 ~ e _ _ Yakp = _ YB+eBYC
Palup>is = Zvg—nprc HA = YASCGys-8upve)”

wp>ip



The manufacturer’s profit is
awg | _avg | _avg _ SHa (Yt ppYe) BuaYeYe — YARBYC — YAVB)
Ty tTpT AT = 3 ;
4(vavB +varpyc +4pavEV0)
uappYe (YaYB + YalpYo + BAYBYC)
B
(YavB +YabpYe +41AYBYC)
+3MA’YB (YaYB +YakYe + BAYBYC)
2
(Yavs +YalpYe +41AYEYC)

+

Y

. (19)

4 Choice of Regulatory Schemes

Consider now the choice of the external reference pricing schemes, i.e. the choice of
reference countries and pricing rules in a three-country framework. The government in
country A chooses the regulatory scheme to maximize local welfare.

Welfare is given as

(14 — ¥4P%)

Wa=0CSg—FEqg+m4 =
20

Local profits of the manufacturer are considered because it may result in tax revenues
for the government and/or in jobs in country A. The same results would be obtained if
profits were not considered at all.® Welfare decreases in the price, so maximizing welfare
is equivalent to minimizing the drug price.

If the government wants to minimize the drug price, referring to the drug price of
one country only (either B or C) is not optimal, as it yields the same price as referring
to the minimum price in countries B and C or yields a higher price. This is, in what
follows the choice between free price setting, referring to two countries with a minimum
price-rule, and referring to two countries with an average price-rule will be studied.

External reference pricing results in a lower drug price and higher welfare, if the
market size in country A relative to the coinsurance rate is sufficiently large.”

For the choice between the external reference pricing schemes consider four cases.

4= PazpaCoya))(wa=vapa)
2pa ’
"In particular, for iy < pp and the minimum price based on drug price in country B, the drug

Then welfare is given as Wy =CSa — FE

price under external reference pricing is lower than under free price setting if p‘::mi"{B‘C} < pa =
o > g = %. Similarly, for pp > i and the minimum price based on drug price in
— lup<ip
country C, the drug price under external reference pricing is lower than under free price setting if
pﬁzmm{B’C} <pa <= p, > /,LA’ = ::—A. If the price cap is based on average price, the drug price
—up>ip
external reference pricing if pg:(wg{B’C} <pa=py > W



First, if ug < @8 the minimum price-rule based on the drug price in country B yields
avg

the lowest drug price (p%i® < p%?, pi® < p4). Second, if pp < pp < pip , for

" N Y < py < figl <Dy the minimum price-rule based on the drug price in
—lpp<itg BSHB , ,
country B yields the lower drug price (p5™ < p%?, p™ < pa), for [y pp<is < Ha

the average price-rule yields the lower drug price (p? < pjﬁn). If in case of the in-
transitive price ranking under the minimum price-rule the price cap is based on the

= ﬁj __, if the price cap is based on the
N MB<MBIO ) o "
= Baly, <y Third, if i < pp < @i, for

drug price in country B, [4| <

drug price in country C, fi4] iy <iis

A oy, < 'EZ’# > the minimum price-rule based on the drug price in
—lup>ig BZHB _ _ N

country C yields the lower drug price (p3™ < p’y’?, p4™ < pa), for fiyl pp>is < Ma, the
average price-rule yields the lower drug price (p? < p’™). If in case of the intransitive
price ranking under the minimum price-rule the price cap is based on the drug price in

country C, ﬁ;“mﬁ@ = ﬁi s if the price cap is based on the drug price in country
B, 'Jf\4|u3>1773 = ‘[LZ|MB>IIE;'13 Fourth, fig < pp, the minimum price-rule based on the
drug price in country C yields the lowest drug price (p%in < pi‘“g , pﬁ‘in < pa).

This is, for an intermediate market size in country A and a sufficiently small or large
market in country B, the minimum price rule results in a lower drug price and higher
welfare, for a sufficiently large market size in country A, the average price rule results
in a lower drug price and higher welfare. Otherwise, the minimum price rule results in
a lower drug price and higher welfare.

Proposition 1 summarizes the choice of regulatory schemes in country A:

Proposition 1 For i) ug < pp, i) pg < pp < fip anduy . <py < @\M8<@,

iii) g < pg < @g and piy < pa < fial, o ooand w) fg < pp welfare is
7'U*B>/I§ KrB~HB

highest under the minimum price-rule, for i) pg < pp < g and py > 'E\A|#B<@’ ii)

b < pp <fg and py > EZ|MB>@ welfare is highest under the average price-rule.

8 _ 3¢
KB = 555"
9 — JYAHKB
Ha =55
—lup<ip B ~
10 —~ _ YAMB YBtupYC

Palup<is = Znpvo—p’ MA’ = YAMBY  Gupvo—375)
11+— _ 278
Hp =

Yo o

rp<ip

12 _ A
Ha =54
— lup=>ip e
13 i _ __YAbB ~
Alug>ng = 2vgp—uprc’

=~ YBTEBYC
Avc(Byp—3upre)’

KB>HB

10



5 Effect on Welfare in Countries B and C

This section studies the effect of the choice of regulatory scheme in country A on the
drug price and welfare in countries B and C. The effect of the regulatory scheme in
country A on the drug price and welfare in countries B and C is similar, so consider the
effect in country B in what follows. In principle, the same results hold for country C.

Welfare in country B is given as

15— VE%h

Wp=CSg— Ep+np=
2up

(20)
As welfare decreases in the price, lower drug prices increase welfare, while higher prices
decrease welfare.

Under both the minimum price-rule and the average price-rule, the drug price in
country B is higher than under free pricing (p5® > pg, p%3? > pg). The drug price in
country B is higher under the average price-rule than under the minimum price-rule, if
pa < fiatt, with i, < Fialy, < and fig < fial, gz This is, py < fiy, country A
chooses the minimum price-rule and in both countries A and B, drug prices are lower
than under the average price-rule. For fiy < py < finl, < and fig < pa < fal, s,
country A chooses the minimum price-rule and in country A, the drug price is lower than
under the average price-rule, while in country B the drug price is higher than it would

be under the average price-rule. For puy > fi4] and py > 'EZ’#BMTE;’ country A

np<ip
chooses the average price-rule and in both countries A and B, drug prices are lower than
under the minimum price-rule.

Proposition 2 summarizes the effect of the choice of regulatory scheme in country A

on welfare in country B:

Proposition 2 If country A adopts the minimum price-rule or the average price-rule,
welfare in country B is lower than under free pricing in country A.

6 Endogenous Export Decision

Consider now that the firm may adjust its export decision to the choice of regulatory
schemes in country A. In particular, it may refrain from exporting to one of the countries,

if a low price may spill over to a high price country. The effect of the regulatory scheme

14;?<Wmf<gif# > JB
A A ypve 74 B 7 2ve

11



in country A on the decision to export to country B or C is similar, so consider the effect

in country B in the following.

For ug < fig and py

By, < ﬁ;]# <> country A adopts the minimum
: KB<kp : pee o
price-rule and the drug price in country A is based on the drug price in country B. The

firm decides to not to export to country B (with the minimum price based on the drug
min min

‘,UB>,J1\3+ ¢ ‘NB>@ = A ‘/"B<@ N ngn‘MBle\a

min o which is the case if uy > p*'0. This increases the drug price in country

¢ ‘uB<u
A and C. The firm decides to export neither to country B or C, if 74 > 7%

price in country C then), if 75"

in‘

KwB>ip
1 . Lo . 17 S e . .
wgln‘u3> i’ which is the case if 14 > p%".*" This increases the drug price in country A.
For piy > 4] <ty country A adopts the average price-rule. The firm decides to not to

avg avg *kx 18

export to country B and C, if w4 > 7Y + 757 + 759, which is the case if puq > p*"®.
This increases the drug price in country A.
Proposition 3 summarizes the effect of the choice of regulatory scheme in country A

on the export decision of the firm:

Proposition 3 If country A adopts the minimum price-rule, the firm does not export to

country B (countries B and C) if py > ph (g > ). If country A adopts the average

price-rule, the firm does not export to countries B and Cif puq > pi™.

7 Mutual Referencing

Consider now that not only country A, but all countries may adopt external reference
pricing schemes. Consider symmetric regulatory scenarios, where countries adopt the
same regulatory scheme.

7.1 One Reference Country

If countries set a price cap based on the price in one other country, two scenarios are

possible.
15 — JAEB
— lup<ip B v )
16 * 17alvBteBye+V(YB—rBYC)(YBH+15RBYC) " . 2 —

A= 3 v p—yp—. s wa > 0 3ygye —4ppve > 0. pal, < >
whoif pp %j{—gv%% < pg < [jig, where jig is the solution to 10u%v% — v% — 5YpieYe —
VB = 153 % + Wy pipve (Vs = 21870)-

— * . 3’\/ 3'\/ — — . .
A e > ph it opg > Z%V 3% < pnp < pg, where pp is the solution to

(v + #B'Yc) (—3’723 —YBMBYc + 8,“237%) - \/(’YB + 15#3’70) (v — ﬂB’Yc)VB Bvp — 5#370) .

sk 3 —~ P = * .
Ty = %f‘- Poaly,<gs > #a if pp < ;TBC Ha hp <o > py if pp < % (775 —2V1075) -

18 sk

By =274

YBt+EBYC
YBYC

12



i) Only one country sets a price cap based on the price in another country or two
countries refer to each other. Then the manufacturer sets the same drug price in these
two countries, while he can set the price in the third country freely. This case is similar
to the one studied in section 3.2.1.

ii) Countries circularly refer to another country. Then the manufacturer sets the
same drug price in all three countries.

In case ii), the firm sets a uniform price p for all three countries to maximize its

profit

_ ((pa—vap) | (1B —BP) B
7r_< " + o + (1 7019))1)- (21)

The equilibrium price is

3
p= HAlB (22)

2(Yakp + 1aYB + HaktpYC)

The equilibrium profit is

o Wakp (23)

4(yapp + 1avp + HalBYC)

In case i), if country A refers to the price in country B (or C), there is no incentive
or disincentive for country B (or C) to refer back to the price in country A, as this has
no effect on drug price in the respective country. But if country A refers to the price in
country B, there is the incentive for country C to also refer to the price in country A or
B, as it would result in a lower drug price in country C (p < p¢ for puy < [i4] bE< @).

7.2 Two Reference Countries, Minimum Price

If countries set a price cap based on the minimum price in two other countries, three
cases are possible.

i) Only one country adopts the minimum price-rule and refers to the drug prices in
the two other countries. The manufacturer can set the price in the third country freely.
This case is similar to the one studied in section 3.2.2., except that it refers to a different
country.

ii) Two countries adopt the minimum price-rule and prices are in these countries are
lower than in the third country. The manufacturer can set the price in the third country
freely. This case is similar to the one studied in section 3.2.2.

iii) All countries adopt the minimum price-rule and the manufacturer sets the same

drug price in all three countries. This is the case studied in section 7.1 ii).
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If country A adopts the minimum price-rule and refers to the minimum price in
country B or C, there is no incentive for the country with the lower price (B or C) to
also adopt the minimum price-rule, as the outcome in case i) and ii) is the same. But
for the third country, say country C, if ug < 15, there is the incentive to also adopt the

minimum price-rule, as it would result in a lower drug price (p < pp for py < fi4|

p <pc for py < fal,,<m)-

np>fip’

7.3 Two Reference Countries, Average Price

If countries set a price cap based on the average price in two other countries, three cases
are possible.

i) Only one country adopts the average price-rule. This case is similar to the one
studied in section 3.2.3.

ii) Two countries adopt the average price-rule. Then the manufacturer sets the same
drug price in all three countries. This is the case studied in section 7.1 ii).

iii) All countries adopt the average price-rule and the manufacturer sets the same
drug price in all three countries. This is the case studied in section 7.1 ii).

If country A adopts the average price-rule, there is the incentive to also adopt the
average price rule for the "larger" country with the higher drug price, as it would result
in a lower drug price (p < p%? for pg > g, p < ps”? for pp < fip).

This is, independent of which regulatory scheme country A chooses, there is the
incentive for the third country or the country with the higher price to also adopt an
external reference pricing scheme.

Also, independent of which regulatory scheme country A chooses in the first place,
the outcome is the same in all cases: uniform pricing for all three countries. This also
implies that independent of which external reference pricing scheme the other countries
choose, uniform pricing is the outcome. The incentive for other countries to also adopt
an external reference pricing scheme holds for symmetric and asymmetric cases.

If country A adopts the minimum price-rule, a switch to uniform pricing (because
country B or C also adopt an external reference pricing scheme) increases the drug price

min

in country A (p > p4i min If country A adopts the average

}HB<@’ P = Pa |#B>/7§)'
price-rule, a switch to uniform pricing decreases the drug price in country A (p < p%’g ).
Proposition 4 summarizes the incentive for the other countries to also adopt an

external reference pricing scheme:

Proposition 4 If country A adopts an external reference pricing scheme, there is the

incentive for the third country or country with the higher drug price to also adopt ex-
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ternal reference pricing. If all countries adopt an external reference pricing scheme, the

manufacturer sets a uniform drug price for all three countries.

8 Conclusion

In this paper, I have modelled different external reference pricing schemes — a price
cap based on the drug price in one or two countries and on the minimum or average
drug price— in a three-country framework. It studies the choice of external reference
pricing schemes in one country as well as its effect on welfare in the other countries, the
manufacturer’s export decision, and the incentives for the other countries to also adopt
an external reference pricing scheme. Depending on market size in the country adopting
external reference pricing and market size difference of the other two countries, welfare is
highest under the minimum price-rule or under the average price-rule. External reference
pricing increases the drug price and decreases welfare in the other countries. This is,
there is a negative impact of regulation in one country on welfare in the other countries.
Country A reduces the drug price and increase welfare at the expense of other countries.

If the market size in the country adopting an external reference pricing scheme is
sufficiently large, the manufacturer does not export to the other countries. This result is
in line with the observation that external reference pricing might induce launch delays
in or limited supply to other countries. In the case of the manufacturer not exporting to
the other countries, external reference pricing has no effect on the drug price in country
A, but has an effect on the welfare in the other countries, namely that the drug is not
available there.

Under external reference pricing in country A, there is the incentive for the other
countries also adopt an external reference pricing scheme. This is, there is regulatory
convergence. Only if country A adopts the average price-rule, there is also price conver-
gence, with the uniform drug price being lower than the drug price under the average
price-rule in country A. If country A adopts the minimum price-rule, the switch of the
other countries to external reference pricing decreases the drug price in the respective
country, but increases the drug price in country A. This suggests that external reference

pricing does not necessarily result in a downward price trend.
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