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Abstract

We study the effect of competition on quality in markets such as health care, long-term

care and education, when providers choose both prices and quality in a setting of spatial

competition. We offer a novel mechanism whereby competition leads to lower quality. This

mechanism relies on two key assumptions, namely that the providers are motivated and risk-

averse. Our proposed mechanism can help explain several empirical findings of a negative

effect of competition on quality.
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1 Introduction

Quality is a key concern for consumers in many sectors such as health, long-term care and

education. Hospitals, nursing homes, schools and universities compete on quality to attract

patients, residents and students. While in some countries prices are typically regulated and

fixed, in other countries they are not. In this study we focus on institutional settings where

providers compete both on quality and price. For example, prices are variable in the hospital

sector in the US for patients who are not part of public programmes such as Medicare (for the

elderly) or Medicaid (for the poor). In England, the government recently discussed whether

public insurers should be able to negotiate prices with public hospitals, so that they would

compete not only on quality but also on price. It was ultimately decided not to allow competition

on prices due to concerns that quality may suffer (a fixed price regulation regime has therefore

been maintained; Kmietowicz, 2011). In the UK, France and the US, long-term care institutions

(e.g., nursing homes, residential homes) compete on prices to attract residents in addition to

quality. Universities in the US, and from 2012 in the UK, compete on prices in addition to

quality. In the UK nurseries offer different services in combination with different prices for child

care, and therefore also compete on price and quality.

In this study we investigate whether competition among providers can lead to a reduction in

quality when providers compete on both quality and price. We do so in a spatial Hotelling-type

model, which is a standard framework for studying quality competition in sectors like health

care or education. We show that competition can reduce quality in addition to prices when two

assumptions hold: i) the provider is motivated and has a genuine concern for quality; ii) the

marginal utility from profits is decreasing. We think that both assumptions are likely to hold

in the type of sectors we have in mind. The first assumption has been well recognised in the

health economics and motivated agents literature. The second assumption is also reasonable

for providers with concentrated ownership, for liquidity-constrained providers, and for firms and

organisations where control has been delegated to risk-averse managers.1

In our Hotelling spatial set-up we model competition as the equivalent of lower transportation

costs. The existing literature already points out two counteracting effects generated by compe-

1See Section 2 for references and further discussion of both of these assumptions.
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tition. While more competition increases the incentives to supply high quality for given prices,

more competition also reduces the price-cost margin, which, in turn, reduces the incentives to

invest in quality. Ma and Burgess (1993) report that the direct effect of more competition on

quality is exactly offset by the indirect effect via lower prices so that overall there is no effect of

more competition on quality. The same result is reported by Gravelle (1999). Thus, the existing

spatial economics literature offers little insight about the determinants of the relative strength

of the two above-mentioned effects. In particular, no specific mechanisms have been proposed

that could produce a negative relationship between competition and quality.2,3 We show that

under the two above-mentioned assumptions, a third effect emerges and competition actually

reduces quality. The intuition is that more competition leads to lower prices, which in turn

reduces profits and increases the marginal utility from profits. Being motivated, the providers

work at a negative profit margin and will therefore respond optimally to fiercer competition by

reducing quality in order to recover some of the profit losses generated by the price reduction.

Our proposed mechanism might rationalise some of the empirical evidence which finds a

negative relationship between quality and competition. For example, Mukamel et al. (2002)

find that competition increased mortality from 1982 to 1989 in California; Volpp et al. (2003)

investigate the effect of price deregulation in New Jersey from 1990 to 1996 and find an increase in

mortality; Propper et al. (2004) and Burgess et al. (2008) find in England a negative relationship

between competition and quality (a positive relation between competition and mortality rates

for patients with heart attack) when fixed-price regulation was not yet introduced and prices

were allowed to vary. Grabowski (2004) finds that competition reduces the quality of nursing

homes in the US.4

2 Model and analysis

Consider a market with two providers located at each endpoint of the line segment S = [0, 1].

Consumers are uniformly located on S with a total mass of one, and each consumer demands

2Using a Salop model, Economides (1993) finds that a higher number of firms leads to lower equilibrium
quality, but this is purely due to a demand effect and not related to competition per se.

3 In a very different theoretical framework, with monopolistic competition, imperfect information and consumer
search, Dranove and Satterthwaite (1992) show that improved price information might reduce quality provision,
possibly to the extent that welfare is reduced.

4See also Gaynor (2006) for survey on the effects of competion on quality in health care markets.
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one unit from the most preferred provider. The utility of a consumer located at x ∈ S and

buying from provider i is given by

U (x) =






v + q1 − tx− p1 if i = 1

v + q2 − t (1− x)− p2 if i = 2
, (1)

where v is gross consumer surplus, qi is the quality of provider i, pi is the price charged by

provider i and t is a transportation cost parameter measuring the importance of travelling

distance relative to quality differences.

Each consumer makes a utility-maximising choice of provider, which gives the demand for

provider 1 as

D1 =
1

2
+
1

2t
(q1 − q2 − (p1 − p2)) , (2)

while demand for provider 2 is D2 = 1 − D1. Lower travelling costs make demand for each

provider more price- and quality-elastic. Thus, following the standard practice in the literature,

we will measure the degree of competition in the market by t−1.

Profits for provider i is given by

πi = (pi − c)Di − g (qi) , (3)

where c is the marginal cost of providing the good and g (qi) is the fixed cost of quality with

gqi > 0 and gqiqi > 0.

The objective function of provider i is given by

U i (qi, πi) . (4)

We make two critical assumptions. First, we assume that providers are motivated and have a

concern about quality: Uqi > 0 and Uqiqi ≤ 0. This could be due to altruism or motivation. This

assumption is likely to hold in the health, long-term care and education sectors, as well as other

public sector industries. In the health economics literature, it has long been recognised that

providers (doctors, nurses, health care managers) are, at least to some extent, altruistic.5 This

5See, e.g., Ellis and McGuire, 1986; Chalkley and Malcomson, 1998; Eggleston, 2005; Jack, 2005.
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assumption is also made in the recent literature on motivated agents in the broader public sector,

where the agent is assumed to share, to some extent, the objective function of the principal.6

The main idea is that organisations that provide public (or publicly-provided private) goods have

a mission, and individuals who work in such organisations are ‘mission-oriented’ or ‘motivated’.

Examples given in this literature include doctors and nurses who are committed to improve

health, teachers who care about good learning, and researchers who are committed to expanding

knowledge.

Second, we also allow for risk-averse providers by assuming that U iπi > 0 and U iπiπi <

0. There are several reasons why firms or organisations in general might display risk-averse

behaviour, such as concentrated ownership or delegation of control to risk-averse managers

whose remuneration is linked to firm performance. A firm’s payoff function might also be

concave in profits due to liquidity constraints and costly financial distress. If external financing

is more costly than internal financing, the firm’s marginal value of profits will decrease with the

profit level. Thus, the assumption of decreasing marginal utility of profits might be particularly

relevant for organisations that have small profit margins or that are close to breaking even.7 In

the context of health care markets, which is one of the main applications of the present note,

the assumption of risk-averse hospitals have been used by, e.g., Hodgkin and McGuire (1994),

Mougeot and Naegelen (2008) and Felder (2009).

To keep the analysis simple we assume that U iπiqi = 0 since this is not critical for our

main result. We assume that the two providers choose price and quality simultaneously. The

first-order conditions for the optimal quality and price for provider i are, respectively,

U iqi + U
i
πi

(
pi − c

2t
− gqi

)
= 0 (5)

and

U iπi

(
Di −

pi − c

2t

)
= 0. (6)

6See, e.g., Francois (2000); Besley and Gathak (2005); Delfgaauw and Dur (2008); Prendergast (2007); Makris
(2009).

7See, e.g., Asplund (2002) and Banal-Estañol and Ottaviano (2006) for further discussions about risk-averse
firms.
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The symmetric Nash equilibrium, denoted by q∗ and p∗, has quality and price given by8

Uq∗ + Uπ

(
p∗ − c

2t
− gq∗

)
= 0 (7)

and

Uπ

(
1

2
−
p∗ − c

2t

)
= 0. (8)

From the optimality condition on price we obtain:

p∗ = c+ t (9)

Thus, more competition, in the form of lower transportation costs, reduces the price. Substitut-

ing p∗ = c+ t into the condition for optimal quality yields

Uq∗ + Uπ

(
1

2
− gq∗

)
= 0. (10)

What is the effect of more competition on quality? Differentiating (10) with respect to t,

and keeping in mind that equilibrium profit is π = t
2
− g (q∗), we derive

∂q∗

∂t
=

1

2
Uππ

(
1

2
− gq

)

−

[
Uqq − Uπgqq + Uππ

(
1

2
− gq

)2] > 0, (11)

where the denominator is positive by the second-order condition. From (10), notice that
(
1

2
− gq

)
= −Uq

Uπ
< 0. Therefore, more competition reduces quality. The intuition for our key re-

sult is the following. More competition generates three effects. First, it makes the demand more

responsive to a marginal increase in quality. For a given mark-up (p∗ − c = t > 0), this effect

tends to increase quality. However, more competition also reduces the mark-up, which reduces

the marginal profit from an increase in quality. These two effects offset each other completely.

Under our two critical assumptions, there is however a third effect. More competition reduces

the price, which in turn reduces profits and increases the marginal utility from profits. Since

providers are motivated, the marginal profit of quality is negative in equilibrium (1
2
− gq < 0).

8The second-order conditions are: i) d2U i/dq2i = Uqiqi − Uπigqiqi + Uπiπi
(
pi−c

2t
− gqi

)2
< 0, ii) d2U i/dp2i =

Uπiπi
(
Di −

pi−c

2t

)
− Uπi

(
1

t

)
= −Uπi

(
1

t

)
< 0; iii) d2U i/dq2i × d

2U i/dp2i > 0.
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Therefore, each provider responds optimally to more competition by reducing quality in order

to recover some of the profit losses generated by the price reduction.

Notice the criticality of our two key assumptions. If marginal utility does not decrease with

higher profits, then Uππ = 0 and ∂q∗/∂t = 0. If the marginal utility is constant, variations in

profits do not affect the relative willingness to provide quality. If the provider is not motivated,

then Uq = 0,
1

2
− gq = 0 and ∂q∗/∂t = 0. In this case, quality is set to maximise profits so that,

by the Envelope Theorem, a marginal reduction in quality has no effect on profits.

3 Conclusions

The relationship between competition and quality in sectors like health care, elderly care and

education, is a hotly debated policy issue in several countries. While several empirical studies

have found a negative relationship between competition and quality in these sectors, the existing

theoretical literature is lacking in terms of offering precise mechanisms that can explain these

findings. In this note we have offered one such possible (and novel) mechanism and shown

that this mechanism relies on two key assumptions, namely that the providers are motivated

and risk-averse. For given quality levels, fiercer competition results in lower profits due to lower

prices. We have shown that providers with the two above-mentioned characteristics will respond

by lowering their quality in order to recover some of these profit losses.

References

[1] Asplund, M., 2002. Risk-averse firms in oligopoly. International Journal of Industrial Or-

ganization, 20, 995—1012.

[2] Banal-Estañol, A., Ottaviano, M., 2006. Mergers with product market risk. Journal of

Economics and Management Strategy, 15, 577—608.

[3] Besley, T., Ghatak, M., 2005. Competition and incentives with motivated agents. American

Economic Review, 95, 616—636.

[4] Burgess, S., Propper, C., Gossage, D., 2008. Competition and quality: evidence from the

NHS internal market 1991-9. Economic Journal, 118, 138—170.

7



[5] Chalkley, M., Malcomson, J.M., 1998. Contracting for health services when patient demand

does not reflect quality. Journal of Health Economics, 17, 1—19.

[6] Dranove, D., Satterthwaite, M.A., 1992. Monopolistic competition when price and quality

are imperfectly observable. RAND Journal of Economics, 23, 518—534.

[7] Delfgaauw, J., Dur, R., 2008. Incentives and workers’ motivation in the public sector.

Economic Journal, 118, 171—191.

[8] Economides, N., 1993. Quality variations in the circular model of variety-differentiated

products. Regional Science and Urban Economics 23, 235—257.

[9] Eggleston, K., 2005. Multitasking and mixed systems for provider payment. Journal of

Health Economics, 24, 211—223.

[10] Ellis, R.P., McGuire, T., 1986. Provider behavior under prospective reimbursement: Cost

sharing and supply. Journal of Health Economics, 5, 129—151.

[11] Felder, S., 2009. The variance of length of stay and the optimal DRG outlier payments.

International Journal of Health Care Finance and Economics, 9, 279—289.

[12] Francois, P., 2000. ‘Public service motivation’ as an argument for government provision.

Journal of Public Economics, 78, 275—299.

[13] Gaynor, M., 2006. What do we know about competition and quality in health care markets?

Foundations and Trends in Microeconomics, Vol. 2, Issue 6.

[14] Gravelle, H., 1999. Capitation contracts: access and quality. Journal of Health Economics,

18, 3, 315—340.

[15] Grabowski, D.C. 2004. A longitudinal study of Medicaid payment, private-pay price and

nursing home quality. International Journal Health Care Finance and Economics, 4, 5-26.

[16] Hodgkin, D., McGuire, T.G., 1994. Payment levels and hospital response to prospective

payment. Journal of Health Economics, 15, 305—332.

[17] Jack, W., 2005. Purchasing health care services from providers with unknown altruism.

Journal of Health Economics, 24, 73—93.

8



[18] Kmietowicz, Z., 2011. Lansley writes price competition out of the health bill. British Medical

Journal, 342:d1481.

[19] Ma, C.A., Burgess, J.F., 1993. Quality competition, welfare, and regulation. Journal of

Economics, 58, 153—173.

[20] Makris, M., 2009. Incentives for motivated agents under an administrative constraint. Jour-

nal of Economic Behavior and Organization, 71, 428—440.

[21] Mougeot, M., Naegelen, F., 2008. Supply-side risk adjustment and outlier payment policy.

Journal of Health Economics, 27, 1196—2000.

[22] Mukamel, D., Zwanziger, J., Tomaszewski, K.J., 2001. HMO penetration, competition and

risk-adjusted hospital mortality. Health Services Research, 36, 1019—1035.

[23] Prendergast, C., 2007. The motivation and bias of bureaucrats. American Economic Review,

97, 180—96.

[24] Propper, C., Burgess, S., Green, K., 2004. Does competition between hospitals improve

the quality of care? Hospital death rates and the NHS internal market. Journal of Public

Economics, 88, 1247—1272.

[25] Volpp, K.G.M., Waldfogel, J., Williams, S.V., Silber, J.H., Schwartz, J.S., Pauly, M.V.,

2003. The effect of the New Jersey Health Care Reform Act on mortality from acute my-

ocardial infarction. Health Services Research, 38, 515—533.

9



Most Recent Working Paper 
 

 

NIPE WP 

05/2012 
BBrreekkkkee,,    KKuurrtt  RR..,,   LLuuiiggii  SSiicciilliiaannii  ee  OOdddd  RRuunnee  SSttrraauummee,,  ““Can competition reduce quality?””,,  22001122  

NIPE WP 

04/2012 
BBrreekkkkee,,    KKuurrtt  RR..,,   LLuuiiggii  SSiicciilliiaannii  ee  OOdddd  RRuunnee  SSttrraauummee,,  ““Hospital competition with soft 

budgets””,,  22001122 

NIPE WP 

03/2012 
LLoommmmeerruudd,,  KKjjeellll  EErriikk,,  OOdddd  RRuunnee  SSttrraauummee  ee  SStteeiinnaarr  VVaaggssttaadd,,  ““ EEmmppllooyymmeenntt  pprrootteeccttiioonn  aanndd  

uunneemmppllooyymmeenntt  bbeenneeffiittss::  OOnn  tteecchhnnoollooggyy  aaddooppttiioonn  aanndd  jjoobb  ccrreeaattiioonn  iinn  aa  mmaattcchhiinngg  mmooddeell””,,  22001122 

NIPE WP 

02/2012 

Amado, Cristina e  Timo Teräsvirta,,  ““MMooddeelllliinngg  CChhaannggeess  iinn  tthhee  UUnnccoonnddiittiioonnaall  VVaarriiaannccee  ooff  

LLoonngg  SSttoocckk  RReettuurrnn  SSeerriieess””,,  22001122 

NIPE WP 

01/2012 

Martins, Rodrigo e Francisco José Veiga,,  ““ TTuurrnnoouutt  aanndd  tthhee  mmooddeelliinngg  ooff  eeccoonnoommiicc  ccoonnddiittiioonnss::  

EEvviiddeennccee  ffrroomm  PPoorrttuugguueessee  eelleeccttiioonnss””,,  22001122 

NIPE WP 

34/2011 

Agnello, L ee  RRiiccaarrddoo  MM..  SSoouussaa,,  ““ Fiscal Consolidation and Income Inequality ””,,  22001111 

NIPE WP 

33/2011 

Maria Caporale, G ee  RRiiccaarrddoo  MM..  SSoouussaa,,  ““Are Stock and Housing Returns Complements or 

Substitutes? Evidence from OECD Countries”,  22001111 

NIPE WP 

32/2011 

Maria Caporale, G ee  RRiiccaarrddoo  MM..  SSoouussaa,,  ““Consumption, Wealth, Stock and Housing Returns: 

Evidence from Emerging Markets ””,,  22001111 

NIPE WP 

31/2011 

Luca Agnello, Davide Furceri ee  RRiiccaarrddoo  MM..  SSoouussaa,,  ““Fiscal Policy Discretion, Private Spending, 

and Crisis Episodes ? ””,,  22001111 

NIPE WP 

30/2011 

Agnello, L ee  RRiiccaarrddoo  MM..  SSoouussaa,,  ““How do Banking Crises Impact on Income Inequality? ””,,  22001111 

NIPE WP 

29/2011 

Alexandre, Fernando, Luís Aguiar-Conraria, Pedro Bação e Miguel Portela, “A Poupança em 

Portugal”, 2011 

NIPE WP 

28/2011 

Alexandre, Fernando e Carmen Mendes, “Growth, Consumption and Political Stability in 

China”, 2011  

NIPE WP 

27/2011 
BBaalleeiirraass,,  RRuuii  NNuunnoo,,  ““CCoolllleeccttiivvee  EEffffiicciieennccyy  SSttrraatteeggiieess::  AA  RReeggiioonnaall  DDeevveellooppmmeenntt  PPoolliiccyy  

CCoonnttrriibbuuttiioonn  ffoorr  CCoommppeettiittiivveenneessss  EEnnhhaanncceemmeenntt””,,  22001111  

NIPE WP 

26/2011 
BBrreekkkkee,,  KKuurrtt  RR..,,  RRoosseellllaa  LLeevvaaggggii,,  LLuuiiggii  SSiicciilliiaannii  ee  OOdddd  RRuunnee  SSttrraauummee,,  ““PPaattiieenntt  MMoobbiilliittyy,,  

HHeeaalltthh  CCaarree  QQuuaalliittyy  aanndd  WWeellffaarree””,,  22001111  

NIPE WP 

25/2011 
AAgguuiiaarr  --  CCoonnrraarriiaa,,  LLuuííss,,  PPeeddrroo  CC..  MMaaggaallhhããeess  ee  MMaarriiaa  JJooaannaa  SSooaarreess  ““CCyycclleess  iinn  PPoolliittiiccss::  

WWaavveelleett  AAnnaallyyssiiss  ooff  PPoolliittiiccaall  TTiimmee--SSeerriieess””,,  22001111  

NIPE WP 

24/2011 
AAggnneelllloo,,LLuuccaa,,    VViittoorr  CCaassttrroo  ee    RRiiccaarrddoo  MM..  SSoouussaa  ““HHooww  DDooeess  FFiissccaall  PPoolliiccyy  RReeaacctt  ttoo  WWeeaalltthh  

CCoommppoossiittiioonn  aanndd  AAsssseett  PPrriicceess??  ””,,  22001111 
NIPE WP 

23/2011 
SSiillvvaa,,  HHéélliiaa,,  LLiinnddaa  VVeeiiggaa  ee  MMiigguueell  PPoorrtteellaa  ““SSttrraatteeggiicc  IInntteerraaccttiioonn  iinn  LLooccaall  FFiissccaall  PPoolliiccyy::  

EEvviiddeennccee  ffrroomm  PPoorrttuugguueessee  MMuunniicciippaalliittiieess””,,  22001111  

NIPE WP 

22/2011 
SSoouussaa,,  RRiiccaarrddoo  MM..,,  ““WWeeaalltthh,,  LLaabboouurr  IInnccoommee,,  SSttoocckk  RReettuurrnnss  aanndd  GGoovveerrnnmmeenntt  BBoonndd  YYiieellddss,,  aanndd  

FFiinnaanncciiaall  SSttrreessss  iinn  tthhee  EEuurroo  AArreeaa””,,  22001111 

NIPE WP 

21/2011 
SSoouussaa,,  JJooããoo ee  RRiiccaarrddoo  MM..  SSoouussaa,,  ““AAsssseett  RReettuurrnnss  UUnnddeerr  MMooddeell  UUnncceerrttaaiinnttyy::  EEvviiddeennccee  ffrroomm  tthhee  

eeuurroo  aarreeaa,,  tthhee  UU..KK..  aanndd  tthhee  UU..SS..  ””,,  22001111  

NIPE WP 

20/2011 
SSiillaa,,  UU ee  RRiiccaarrddoo  MM..  SSoouussaa,,  ““DDoo  WWiinnddffaallll  GGaaiinnss  AAffffeecctt  LLaabboouurr  SSuuppppllyy??  EEvviiddeennccee  ffrroomm  tthhee  

EEuurrooppeeaann  HHoouusseehhoolldd  PPaanneell  ””,,  22001111 

NIPE WP 

19/2011 
JJaawwaaddii,,  FF..,,  SSuusshhaannttaa  KK..  MMaalllliicckk ee  RRiiccaarrddoo  MM..  SSoouussaa,,  ““FFiissccaall  PPoolliiccyy  iinn  tthhee  BBRRIICCss””,,  22001111 

NIPE WP 

18/2011 
JJaawwaaddii,,  FF..,,  SSuusshhaannttaa  KK..  MMaalllliicckk ee  RRiiccaarrddoo  MM..  SSoouussaa,,  ““MMoonneettaarryy  PPoolliiccyy  RRuulleess  iinn  tthhee  BBRRIICCSS::  

HHooww  IImmppoorrttaanntt  iiss  NNoonnlliinneeaarriittyy??””,,  22001111 

NIPE WP 

17/2011 
MMaaggaallhhããeess,,  PPeeddrroo  CC..,,  LLuuííss  AAgguuiiaarr--CCoonnrraarriiaa  ee  MMiicchhaaeell  SS..  LLeewwiiss--BBeecckk,,  ““FFoorreeccaassttiinngg  SSppaanniisshh  

EElleeccttiioonnss””,,  22001111  

NIPE WP 

16/2011 
AAgguuiiaarr--CCoonnrraarriiaa,,  LLuuííss  ee  MMaarriiaa  JJooaannaa  SSooaarreess,,  ““TThhee  CCoonnttiinnuuoouuss  WWaavveelleett  TTrraannssffoorrmm::  AA  

PPrriimmeerr””,,  22001111  

NIPE WP 

15/2011 
AAmmaaddoo,,  CCrriissttiinnaa  ee  TTiimmoo  TTeerräässvviirrttaa,,  ““CCoonnddiittiioonnaall  CCoorrrreellaattiioonn  MMooddeellss  ooff  AAuuttoorreeggrreessssiivvee  

CCoonnddiittiioonnaall  HHeetteerroosskkeeddaassttiicciittyy  wwiitthh  NNoonnssttaattiioonnaarryy  GGAARRCCHH  EEqquuaattiioonnss””,,  22001111  

NIPE WP 

14/2011 
SSiicciilliiaannii,,  LLuuiiggii,,  OOdddd  RRuunnee  SSttrraauummee  ee  RRoobbeerrttoo  CCeelllliinnii,,  ““QQuuaalliittyy  ccoommppeettiittiioonn  wwiitthh  mmoottiivvaatteedd  

pprroovviiddeerrss  aanndd  sslluuggggiisshh  ddeemmaanndd””,,  22001111  


