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Reports in the lit er a ture agree that dis-

tance has a cru cial role in af fect ing pa-

tients’ choice with ref er ence to health care 

ser vices (see [3, 8]). Pa tients ac cept meet-

ing mon e tary and non mon e tary costs in-

her ent to dis tance, if they ex pect a pos i tive 

re turn in terms of en hanced qual i ty from 

the hos pi tal lo cat ed fur thest away. To un-

der stand what we in tend for non mon e tary 

costs of dis tance we re fer to the fact that if 

the stay in hos pi tal is long, and the hos pi-

tal is lo cat ed far away, pa tients’ rel a tives 

may be un able to come to vis it ing (or at 

least they could re duce the vis it ing) or, al-

ter na tive ly, the pa tient could feel un com-

fort able be cause of the new en vi ron ment.

This be hav ior can be ex plained in 

terms of util i ty max i miza tion where qual i-

ty, dis tance, and trans porta tion costs en ter 

as ar gu ments. This stud ied the sec ond ary 

health care mar ket through a Hotelling [6] 

spa tial com pe ti tion mod el which as sumes 

that: (a) only two hos pi tals serve the mar-

ket, (b) they are lo cat ed at the ex tremes of 

a line of unit length, and (c) pa tients are 

uni form ly dis tribut ed on that line.

The mod el uses a lin ear util i ty func-

tion where util i ty in creas es in qual i ty 

and de creas es in dis tance. Pa tients are 

free to choose the hos pi tal that they pre-

fer, i.e., the qual i ty/dis tance mix that max i-

mizes their util i ty. The health care ser vices 

that they re ceive are free at the point of 

use; we as sume a tax fi nanced health sys-

tem where the pur chas er (which pays for 

health treat ment re ceived by pa tients) is 

as sumed to be a gov ern ment agen cy that 

freely choos es con tract terms and pay-

ment forms. The pur chas er aims to in duce 

all pa tients to be treat ed. He achieves this 

goal by defin ing a fixed price per treat ed 

pa tient pay ment scheme in such a way as 

to meet both the hos pi tal ra tio nal i ty con-

straint and, in di rect ly, the pa tient par tic i-

pa tion con straint (grant ing them at least 

with their reser va tion util i ty). Ob vi ous ly 

the pur chas er’s goal is to ob tain this re sult 

at min i mum cost.

In this study hos pi tal and con sumer be-

hav ior are joint ly an a lyzed un der the con-

di tion that a prospec tive di ag no sis-re lat-

ed group (DRG) pay ment sys tem is im ple-

ment ed. The goal is to bet ter un der stand 

the hos pi tal’s strate gic choic es which are af-

fect ed by the re im burse ment scheme, pa-

tient be hav ior, and mar ket struc ture, in 

par tic u lar with ref er ence to the hor i zon tal 

dif fer en ti a tion giv en by Hotelling spa tial 

com pe ti tion. This con tri bu tion com ple-

ments the ex ist ing lit er a ture both in health 

and in dus tri al eco nomics, but its orig i nal-

i ty con sists in the ap pli ca tion of the stan-

dard Hotelling spa tial com pe ti tion mod el 

to the sec ond ary health care mar ket.

Hotelling spa tial dif fer en ti a tion has 

been wide ly stud ied by the lit er a ture 

since its orig i nal pub li ca tion in 1929, but 

it has been im ple ment ed main ly in the in-

dus tri al eco nomics field. With ref er ence 

to health eco nomics rel a tive ly few re cent 

anal y ses have been pub lished. In par tic u-

lar, Grav elle [4] anal y ses the com pe ti tion 

among providers in the pri vate and pub-

lic sys tems for the qual i ty of ser vice and 

the num ber of care providers. The study 

fo cus es on cap i ta tion con tracts in which 

providers re ceive an ini tial pay ment for 

each pa tient who reg is ters with them. It is 

con cerned with the way in which com pe-

ti tion be tween providers af fects the qual i-

ty of ser vice, via the num ber of providers, 

and pa tient ac cess to ser vices. Grav elle 

and Masiero [5] in ves ti gat ed the case in 

which gen er al prac ti tion ers are hor i zon-

tal ly and ver ti cal ly dif fer en ti at ed and com-

pete for pa tients via their im per fect ob-

served qual i ty. They con sid er the ex tent 

to which switch ing costs and im per fect 

pa tient in for ma tion about qual i ty in ter act 

to blunt in cen tives for qual i ty. Pa tients im-

prove their knowl edge of the char ac ter is-

tics of the prac tice that they join af ter ex-

pe ri enc ing its ser vices. There are ini tial er-

rors in judg ing qual i ty and switch ing costs 

which lock some of the mis tak en pa tients 

into the wrong gen er al prac ti tio ner. Fur-

ther more they are in ter est ed in whether 

com pe ti tion be tween gen er al prac ti tion-

ers leads to ap pro pri ate lev els of in for ma-

tion and switch ing costs or whether ad-

di tion al reg u la tion is re quired. They are 

con cerned with er rors and wel fare con se-

quences.

This con tri bu tion shows that the hos-

pi tal mo nop o lis tic rent di rect ly re lates to 

pa tient be hav ior. The rent in creas es in dis-

tance disu til i ty and de creas es in pa tients’ 

qual i ty per cep tion. The mo nop o lis tic rent 

curbs, ce teris paribus, the provider’s in cen-

tives in pro duc ing qual i ty.

Be cause of the asym me try of in for ma-

tion that char ac ter izes the health mar ket, 

pa tients are gen er al ly un able to ob serve 

the true qual i ty pro vid ed, and their de ci-
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in for ma tion on rev enues and cost func-

tions. The two hos pi tals are iden ti cal and 

there fore they show an equiv a lent re ac tion 

func tion. Solv ing the max i miza tion prob-

lem pre sent ed in the pre vi ous sec tion, we 

ob tain the fol low ing re ac tion func tion:

 
(9)

The qual i ty in creas es with the com peti-

tor’s qual i ty, the fixed price M set by the 

pur chas er and the pa ram e ter as so ci at ed 

with the qual i ty rel e vance in the pa tient 

util i ty func tion. It de creas es in the cost pa-

ram e ter and in the pa tient’s pri vate trans-

porta tion cost pa ram e ter. The term γ/α re-

lates the hos pi tal de ci sion about qual i ty to 

the mar gin al cost of dis tance (γ) and to 

the mar gin al ben e fit of qual i ty (α) en ter-

ing the pa tients’ util i ty func tion.The sym-

met ric Nash-equi lib ri um is giv en by:

 
(10)

The qual i ty pro vid ed can be shift ed by 

the pur chas er through the fixed price M. 

A greater val ue of M al lows for a qual i ty 

rise. The pur chas er sets M to meet the hos-

pi tal par tic i pa tion con straint, i.e., non neg-

a tive prof its. (The fixed price M must be 

set greater then cγ/α; in fact in case M≤cγ/
α, both hos pi tals will choose a non pos i-

tive qual i ty lev el, and pa tients’ par tic i pa-

tion con straint would not be met, i.e., hos-

pi tals would face no de mand for health 

treat ment.)

If we as sume that the pur chas er is a gov-

ern ment agen cy, it is rea son able to as sume 

that it aims to pro vide at least a non neg a-

tive util i ty to all cit i zens, re gard less of their 

spa tial lo ca tion. This goal is reached when 

the mar gin al con sumer can meet its par-

tic i pa tion con straint. Be cause the two hos-

pi tals be have sym met ri cal ly, the mar gin al 

con sumer is lo cat ed at 1/2. The qual i ty re-

quire ment to ob tain the above so cial wel-

fare ob jec tive is: q=γ/2α. (The qual i ty lev el 

can be eas i ly ob tained by set ting the fixed 

price M ac cord ing to Eq. 6, i.e., M=3γc/
2α.)

A price per pa tient treat ed low er than 
3γc/2α would re duce qual i ty (q<γ/2α), and 

a cer tain share of the mar ket would not 

ask for health ser vices. Be cause the gov ern-

Pa tients de cide to be ad mit ted to hos pi-

tal if their ex pect ed util i ty is at least equal 

to their reser va tion util i ty Ū. We as sume 

that Ū=0, that is, a pa tient prefers not 

to be treat ed when the dis tance disu til i-

ty ex ceeds util i ty de riv ing from the treat-

ment. Each hos pi tal sets its qual i ty to max-

i mize its sur plus. Be cause of the pay ment 

scheme adopt ed by the pur chas er, each 

hos pi tal i re ceives a fixed price M per pa-

tient treat ed. M is set to sat is fy the hos pi-

tal’s par tic i pa tion con straint. M must cov-

er all the costs hos pi tal i in curs in treat ing 
Di pa tients at qi(i=a, b) qual i ty lev el. Hos-

pi tal i rev enues (R) are:

 (5)

where M is ar bi trar i ly cho sen by the pur-

chas er. Hos pi tal i rev enue in creas es with 

the num ber of pa tients treat ed, i.e., with 

its de mand.

The mon e tary costs (C) to hos pi tal i 
are:

 
(6)

The cost func tion is lin ear in qual i ty and in 

the num ber of treat ed pa tients; c is a cost 

pa ram e ter as so ci at ed with the num ber of 

pa tients. The hos pi tal will max i mize the 

fol low ing sur plus func tion:

 (7)

The max i miza tion prob lem can be writ-

ten as:

 (8)

The choice vari able to the hos pi tal is its 

own qual i ty lev el. A high er qual i ty im plies 

high er costs, but at the same time it can 

be ex ploit ed to in crease the de mand, giv en 

the oth er com peti tor’s qual i ty lev el.

Si mul ta ne ous qual i ty choic es

We pre sume that the two hos pi tals com-

pete on qual i ty, and we as sume com plete 

sions re flect a per ceived qual i ty, af fect ed 

by bias. There fore the sec ond part of this 

con tri bu tion pre sents the case in which 

qual i ty is ob served with er ror. Us ing the 

mean-vari ance meth od, the equi lib ri um 

pre vi ous ly found is in ves ti gat ed in a sto-

chas tic frame work. Providers face a new 

de mand af fect ed by un cer tain ty which 

does not re flect the true but the per ceived 

qual i ty.

The ba sic frame work

The study refers to a pop u la tion (nor mal-

ized to 1) of pa tients af fect ed by a spe cif-

ic ill ness which refers to a sin gle DRG. Pa-

tients are as sumed to be uni form ly dis-

tribut ed along a line of unit length. To re-

cov er from their ill ness pa tients de mand 

hos pi tal health care. Only two hos pi tals 

serve the mar ket, and they are lo cat ed 

at the ex tremes of the unit length line 

(. Fig. 1). The pa tient’s util i ty de pends 

on the qual i ty of the treat ment re ceived 

and on the cost in curred to move from pa-

tient’s lo ca tion to the hos pi tal:

Fig. 1 8

Upz= {αqa–γd
 (1)

             
αqb–γ(1–d)

with α, γ >0, where α de scribes the pref er-

ences for qual i ty, γ is the unit trans porta-

tion cost, qa, and qb are the qual i ty lev els 

sup plied by hos pi tal A and hos pi tal B, re-

spec tive ly, and d is the dis tance in curred 

by the pa tient.

Pa tients are in dif fer ent be tween hos pi-

tal A and hos pi tal B if:

  (2)

 

(3)

Mul ti ply ing the dis tance d by the pop u la-

tion den si ty (equal to 1), we ob tain Hos pi-

tal i de mand (Di):

 
(4)
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ment agen cy wish es to ob tain the so cial 

ob jec tive at min i mum cost, it would not 

set M above 3γc/2α. Giv en this price, the 

prof it that each firm can at tain is: Πi=γc/

2α−Fi≥0; i=A,B. We as sume γc/2α≥F in or-

der to meet the hos pi tal par tic i pa tion con-

straint. It is straight for ward to see the in-

vari ance in hos pi tal’s prof it re gard less of 
M: any in crease in M in ten si fies the hos pi-

tals’ com pe ti tion on cost ly qual i ty in or der 

to ob tain the mar gin al con sumer. Thus the 

ad di tion al re im burse ment, from the hos pi-

tal’s point of view, is com plete ly “wast ed” 

to boost up wards the qual i ty lev el, not al-

low ing for a prof it ex pan sion.

If γc/2α>F, the hos pi tal earns pos i-

tive sur plus. Only if F=γc/2α does hos pi-

tal prof it turns out to be zero. The lat ter 

rep re sents a cor ner so lu tion in which pri-

vate or pub lic pro vi sion of health ser vices 

de ter mine the same out come. In fact it 

is gen er al ly as sumed that a pub lic hos pi-

tal would trans form the en tire re im burse-

ment in qual i ty, un der the zero prof it con-

di tion:

 (11)

where the sub script pu refers to pub lic 

(hos pi tal). Then a pub lic hos pi tal would 

set qpu= (M/c)+(F/cdpu), which co in cides 

with the pri vate qual i ty rule only if F=γc/
2α and d=1/2.

Apart from this hy poth e sis, a first best 

is not at tain able be cause of the mo nop o lis-

tic rent which de ter mines the mar ket fail-

ure, but, at least, the pur chas er is able, fol-

low ing the price def i ni tion rule giv en in 

Eq. 6, to in duce the hos pi tal into pro duc-

ing the op ti mal qual i ty.

Un cer tain ty

In the mar ket for health care pa tients are 

usu al ly un able to ob serve the true qual i ty 

lev el. Thus the de mand for health care ser-

vices is as sumed to de pend on per ceived 

qual i ty. Ex pec ta tions and er rors are in-

tro duced in the mod el. The new util i ty 

func tion for the pa tient de pends on the 

provider’s dis tance and on per ceived qual-

i ty:

 (12)
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where  is the per ceived qual i ty which 

we as sume to be equal ly and nor mal ly dis-

tribut ed with 

Fur ther more we as sume:

The pa tient choos es hos pi tal i when the ex-

pect ed util i ty from the un cer tain qual i ty

 is greater than the ex pect ed util i ty from 

hos pi tal j with un cer tain qual i ty :

 (13)

If we as sume a bound ed un cer tain ty, i.e., 

the “ran dom” qual i ty  is very close to the 

ex pect ed qual i ty  for ev ery state 

of the world, we can use the fol low ing ap-

prox i ma tion:

 (14)

Us ing ex pec ta tions:

 (15)

Hav ing as sumed the per ceived qual i ty 

as equal ly and nor mal ly dis tribut ed with

 mean and  vari ance, the new util i-

ty func tion for the pa tient, in its ex plic it 

form, can be writ ten as:

Upz={αq̄a–γd–βσ2
qa

           αq̄b–γ+γd–βσ2
qb

with: α, β, γ>0 (16)

Pa tients max i mize an ex pect ed util i ty func-

tion where two new el e ments en ter: the 

per ceived qual i ty mean and its vari ance. 

Pa tient util i ty in creas es with the av er age 

qual i ty  and de creas es with its 

vari ance (σq
2). This as sump tion al lows us 

to mod el a trade-off be tween ex pect ed 

qual i ty and its vari ance. In oth er words, 

if both hos pi tals pres ent an equal ex pect-

ed (av er age) qual i ty, pa tients will nat u ral ly 

choose the hos pi tal char ac ter ized by a low-

er vari ance (giv en the dis tance d).
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The de mand that the hos pi tal i faces is 

de fined as:

 (17)

The re sult ing de mand for each hos pi tal 

will not de pend di rect ly upon the qual i ty 

pro vid ed be cause of the ob ser va tion bias. 

Un der the hy poth e sis that hos pi tals’ con-

trol is lim it ed to the qual i ty choice vari-

able, they will be have in the same way as 

in the de ter min is tic sce nario, but with a 

dif fer ent ex pect ed pay off.

Si mul ta ne ous qual i ty choic es 
un der un cer tain ty

Un der si mul ta ne ous qual i ty choic es hos-

pi tals max i mize the qual i ty ac cord ing to 

Eq. 4. The prof it func tion is giv en by:

 (18)

If the av er age qual i ty is as sumed equal to 

the true qual i ty, we can rewrite Eq. 18 as:

 (19)

Hos pi tals will max i mize their prof it with 

re spect to “true qual i ty” qi. Set ting first or-

der con di tions we de rive the hos pi tal’s re-

ac tion func tion:

 (20)

This re sult is close ly re lat ed to a si mul ta ne-

ous de ter min is tic re ac tion func tion. The 

new term

which en ters the qual i ty func tion rep re-

sents the un cer tain ty hos pi tals face in 

their de mand. It shifts qual i ty up wards or 

down wards to com pen sate the vari ance 

in the per ceived qual i ty. Gen er al ly hos pi-

tals would tend to re duce qual i ty vari ance 

when pos si ble. The most re cent lit er a ture 

on this sub ject shows the rel e vance of rep u-

ta tion, close ly re lat ed to the con cept of per-

ceived qual i ty, in de ter min ing the de mand 

for health care ser vices. Hos pi tals aim to 

re duce asym met ric in for ma tion by a num-

ber of ways, for ex am ple, by ad ver tis ing 

(see [9]). Al though hos pi tals are not able 

di rect ly to in flu ence the vari ance of qual i-

ty (at least in this mod el), which is not a 

choice vari able, they are in formed about it, 

and they know its val ue. What mat ters is 

not the ab so lute lev el of the vari ance but 

the rel a tive dif fer ence with re spect to the 

com peti tor. In gen er al, a low er vari ance 

than that of the mar ket com peti tor al lows 

for a low er qual i ty, giv en the mar ket share. 

Sym met ri cal ly the com peti tor faces high-

er costs to pro vide high er qual i ty to ob-

tain the same mar ket share, caus ing him-

self low er prof it. Solv ing the re ac tion func-

tion equa tions sys tem, we can de rive the 

qual i ty lev el each hos pi tal sets:

In the case that the two hos pi tals pres ent 

the same vari ance, un cer tain ty does not 

mat ter, and we are back to the de ter min-

is tic out come.

Con clu sion

In many de vel oped coun tries the ex pen di-

ture for hos pi tal care is pub licly fi nanced. 

It rep re sents a large por tion of pub lic ex-

pen di ture, and it in creas es con stant ly. 

Most re cent health sys tem re forms are in-

tend ed to con tain this growth. A num ber 

of ar ti cles have an a lyzed the trade-off be-

tween qual i ty and cost: a high er qual i ty 

im plies high er pro duc tion costs and vice 

ver sa [1, 2, 7]. Some coun tries, in clud ing 

Italy, have in tro duced a prospec tive pay-

ment scheme (DRG based) and pa tients’ 

choice in an at tempt to over come the qual-

i ty/cost trade-off. The ex pect ed out come 

is ef fi cien cy in pro duc tion and a high qual-

i ty lev el. The for mer should be at tained by 

the prospec tive pay ment: if the re im burse-

ment de pends on the ex pect ed cost, the 

hos pi tal is stim u lat ed to cost min i miza-

tion. Un for tu nate ly, the cost con tain ment 

ef fort could in duce the hos pi tal to un de-

sir ably skimp on qual i ty. Im proved qual i-

ty might be in duced by the de mand mech-

a nism, con sis tent with nat u ral com pe ti-

tion be tween providers for the mar gin al 

con sumers. Providers need to in vest in 

the qual i ty sup plied to ob tain the mar gin-

al pa tient and con se quent ly in crease the 

de mand.

This con tri bu tion in ves ti gates this sce-

nario through the stan dard Hotelling spa-

tial com pe ti tion mod el. The pur chas er is 

as sumed to be a gov ern ment agen cy which 

aims to pro vide hos pi tal care to all its cit i-

zens at min i mum cost. The pa tient par tic-

i pa tion goal is at tained when each pa tient 

is grant ed with at least the reser va tion util-

i ty. The mod el shows that the vi a ble way 

to get all pa tients treat ed is in ef fi cient. If 

the pur chas er sets the price to in duce hos-

pi tals to pro vide the suit able qual i ty lev el 

to meet the mar gin al pa tient par tic i pa tion 

con straint, hos pi tals would earn pos i tive 

prof its. Be cause a tax-fi nanced health sys-

tem is as sumed, the hos pi tal sur plus turns 

out to be a “so cial ex cess bur den.” This im-

plies that a so cial wel fare func tion, as de-

fined for ex am ple, by Chalk ley and Mal-

com son [1], can not be max i mized in this 

frame work; the hos pi tal hor i zon tal mo-

nop o lis tic rent avoids the sys tem to reach 

a first best equi lib ri um out come.

In the sec ond part of this con tri bu tion 

the pa tients are as sumed to be un able to 

ob serve the true qual i ty pro vid ed. The 

de mand for health care ser vices de pends 

on a per ceived qual i ty lev el. The pa tient 

util i ty func tion is mod i fied to take into 

ac count the ef fects of in for ma tion asym-

me try. An a lyz ing the si mul ta ne ous qual i-

ty choic es sce nario un der un cer tain ty, it 

is pos si ble to ver i fy that hos pi tals do not 

have in cen tives to de vi ate from the de ter-

min is tic equi lib ri um. We ex pect the hos pi-

tals to pro vide the same true qual i ty lev el. 

Hos pi tals might face chang es in de mand 

and prof it (caused by mar gin al vari a tions), 

even pro vid ing the same qual i ty lev el, but 

the si mul ta ne ous (Nash) equi lib ri um re-

mains sta ble in the long run. The mod el 

sug gests that both the hos pi tals and the 

pur chas er have an in ter est in re duc ing in-

for ma tion asym me try. Hos pi tals aim to 

re duce the vari ance in qual i ty in or der to 

boost their de mand, the pur chas er aims 
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to de crease un cer tain ty to avoid hos pi tal 

in cen tives on qual i ty curb ing.

A nat u ral ex ten sion of this study con-

cerns the anal y sis of mixed oligopoly in 

which a pri vate prof it-max i miz ing hos-

pi tal com petes with a pub lic (and benev-

o lent) hos pi tal. In this case a se quen tial 

struc ture would be re quired. The con text 

of se quen tial qual i ty choic es also turns 

out to be suit able in an a lyz ing the case in 

which the two hos pi tals are dif fer ent in 

costs, rev enues, or scale economies.
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