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SUMMARY

We examine the distributional characteristics of Hong Kong’s mixed public–private health system to identify the net
redistribution achieved through public spending on health care, compare the income-related inequality and inequity
of public and private care and measure horizontal inequity in health-care delivery overall. Payments for public care
are highly concentrated on the better-off whereas benefits are pro-poor. As a consequence, public health care effects
significant net redistribution from the rich to the poor. Public care is skewed towards the poor in part not only
because of allocation according to need but also because the rich opt out of the public sector and consume most of
the private care. Overall, there is horizontal inequity favouring the rich in general outpatient care and (very
marginally) inpatient care. Pro-rich bias in the distribution of private care outweighs the pro-poor bias of public
care. A lesser role for private finance may improve horizontal equity of utilisation but would also reduce the degree
of net redistribution through the public sector. Copyright # 2008 John Wiley & Sons, Ltd.
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INTRODUCTION

In contrast to other high-income economies of Asia and elsewhere, Hong Kong has not used the fruits
of development to adopt social health insurance but has maintained a mixed model of public–private
finance and provision of health care. The basis of this model is universal entitlement to a comprehensive
range of publicly provided health services financed by government general revenue and delivered by
public sector salaried employees. In parallel, a substantial private sector, which is financed mainly by
direct payments but with some private insurance and employer-provided health benefits, concentrates
on outpatient care. In relative terms, this system has proved remarkably successful with respect to
population health (e.g. life expectancy at birth has been among the highest in the world), cost
containment (total health spending is 5.2% of GDP during 2004/2005), avoidance of catastrophic
medical expenditure risks (Van Doorslaer et al., 2007) and the targeting of public health spending on the
poor (O’Donnell et al., 2007a). Nonetheless, the system’s characteristics do not completely shield it from
economic forces generating an agenda for reform. Chief amongst these is a public finance constraint
resulting from the demographic and epidemiologic transitions and the strict fiscal discipline imposed by
highly competitive neighbouring economies. There is also political pressure from middle and upper
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income groups that often pay twice for health care, first via involuntary tax payments to finance public
services and again through private purchase of their own health care. Within this context, various
proposals have appeared on the health reform agenda intermittently since the early 1990s including
higher public sector user fees, managed care, social insurance, extended private insurance and medical
saving accounts.

To better appraise the case for health system reform in Hong Kong and to speculate on the
consequences of specific proposals, a better understanding of the functioning and performance of the
current system is required. The distributional implications of the system deserve particular attention
since this is a major axis on which health systems are commonly judged (Daniels et al., 2000; World
Health Organization, 2000). Moreover, the distributional characteristics are a potentially important
seed to the plea for reform. Hong Kong has the most progressively financed health-care system among
13 Asian economies at different stages of development (O’Donnell et al., 2007b). Direct taxation is the
main driver of this progressivity. Private sources of finance – insurance and out-of-pocket (OOP)
payments – are proportional to ability to pay. On the delivery side, public spending on health care is
strongly pro-poor, much more so than in less advanced Asian economies (O’Donnell et al., 2007a). In
spite of this, pro-rich inequity in the delivery of total health care (public and private) appears to be more
marked than in the social insurance systems of South Korea and Taiwan (Lu et al., 2007). Controlling
for differences in need, the better-off make greater utilisation of general practitioners, traditional
medicine, dental care and, to a lesser extent, inpatient care.

In this paper, we build on these previous findings by integrating analyses of distributions of the
finance and the delivery of public care and by comparing the distributions of care delivered by the public
and private sectors. This allows us to address two major questions concerning Hong Kong’s mixed
public–private health system. First, how much net redistribution from the better-off to the worse-off is
generated by public spending on health care? Second, to what extent is the interaction between the
public and private sectors important in explaining this net redistribution and the horizontal inequity
(HI) of the overall system?

We estimate the redistributive impact of public spending on health care by identifying not only who
pays the taxes that finance spending but also who receives the benefits that derive from it. This follows a
long tradition of net fiscal incidence analysis in public finance (De Wulf, 1975; Musgrave and Musgrave,
1989). In health economics, equities in finance and in delivery have usually been analysed separately
(Wagstaff and Van Doorslaer, 2000b). The justification appears to be that equities in finance and in
delivery are distinct objectives. Equity in finance has typically been examined in terms of the
progressivity of payments (Wagstaff et al., 1992, 1999), which can be given an equity interpretation
through the implied redistribution. But the analysis is very partial. Applied to public sources of finance,
it effectively considers how income would have been distributed if the part of public revenue that goes
towards the financing of health care were no longer raised without considering the distributional
implications of the consequent loss of health-care benefits. A more complete distributional analysis
compares the counterfactual in which there is no public spending on health care with that in which there
is such spending (Aaron, 1992). In the absence of behavioural responses, this is achieved by comparing
the distribution of original income, before payments for and benefits from public health care, with the
distribution of final income, after payments have been made and benefits received. The assumption of
no behavioural response is very strong but this is also true of analysis of the progressivity of payments.

Our analysis identifies the net gainers and losers from public spending on health care in Hong Kong
and the magnitudes of the gains and losses. While redistribution may not be an explicit goal of the
health-care system, it is unlikely that the population is indifferent to redistribution effected by public
spending on health care. The analysis reveals that net losers from public spending on health care are
confined to the top quarter of the income distribution. Such quantification of the net winners and losers,
which cannot be derived from previous separate analyses of finance and delivery, facilitates
consideration of the balance of political support for the current system and speculation about who
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may gain and lose from changes to the status quo. In order to evaluate the extent to which the
redistributive effect of the public system is due to its allocation according to need as opposed to the
effect of the better-off opting out of public care, we compare the income-related inequality in public and
private care and evaluate the overall system with respect to the horizontal equity principle of ‘equal
treatment for equal need’.

In the next section, we describe the salient features of the local health system. In Section 3, we
examine public spending on health care, identifying the incidence of the burden of financing, the
distribution of benefits and the net redistributive effect. In Section 4, we compare the distributions of
public and private health services’ utilisation and consider the contribution of each to horizontal equity
in health-care delivery. The final section interprets the findings in the context of potential health system
reform strategies.

HEALTH-CARE FINANCING AND DELIVERY IN HONG KONG

Background information

Historically, Hong Kong’s health system evolved from a tax-funded British National Health Service
model where government general revenue funds public care delivered by salaried employees. However,
it has always maintained a sizeable private sector (in terms of both financing and delivery), in keeping
with its otherwise laissez-faire economy. As during fiscal year 1999/2000, annual total health
expenditure is 5.1% of GDP, where public and private funding sources account for 56 and 44% of total
spending, respectively. Private insurance accounts for 12% of total finance and OOP payments 31%.
A detailed breakdown of the financing mix is provided in Table I.

About 90–95% of total bed-days in Hong Kong are provided by 44 public hospitals, under the
management of the Hospital Authority (HA). There are 12 private hospitals that account for the
remaining market share. Provision of outpatient services is shared by both public and private sectors in

Table I. Total health finance by source

Finance source Percentage of total health finance

Government general revenue 55.63
Direct taxes 26.71
Personal income tax 9.95
Corporation tax 13.37
Property tax 2.94
Other 0.45

Indirect taxes 12.35
General sales tax 0.93
Import duties 2.62
Stamp duty 4.30
Other 4.51

Non-tax revenue 16.54
Profits from public enterprises/resources 8.16
Fees from public services (non-health) 4.93
Other 3.45

Private insurance premiums 12.29
Privately purchased 3.41
Employer provided 8.88

Out-of-pocket payments 31.22
Others 0.86

Total 100

Sources: Hong Kong Domestic Health Accounts (1999/2000); Hong Kong General Revenue Account (1999/2000).
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the ratio of 30:70, respectively. At the time of the survey we analyse (fees have since been raised slightly),
the public health-care fee structure was heavily subsidised. The all-inclusive per diem charge at a public
hospital was HK$68 and outpatient consultation fees (including drug charges) were HK$44 and $36 for
specialist and general practitioner visits, respectively ðUS$1 ¼ HK$7:8Þ: Welfare recipients are exempt
from these charges. Further details of Hong Kong’s health system are available elsewhere (Leung et al.,
2005; Wong et al., in press).

Forces for change

Recent recurring operating budget deficits of the government, precipitated by the Asian financial crisis
of 1997 and exacerbated by the continuing economic transition of the Pearl River Delta where Hong
Kong’s manufacturing sector has migrated north of the border into neighbouring Guangdong province
due to its low labour costs as well as the rapid development of other rival Chinese coastal cities such as
Shanghai and Guangzhou, have forced the government to aggressively cap public spending at 20% of
GDP, thus limiting the availability of resources for health care. A less buoyant real estate market has
limited the government’s ability to tap into this traditionally robust source of public revenue (by selling
land). Meanwhile, universal upward cost pressures in health care imposed by a rapidly ageing
population (Hong Kong has the lowest total fertility rate in the world at 0.9) facing the twin burden of
emerging infectious diseases (e.g. SARS, pandemic influenza and very high prevalence of antibiotic
resistance) and chronic conditions have brought about four straight years of progressively larger deficits
for the HA. The (upper) middle class face a double financing burden, almost exclusively bearing the
direct taxation burden that funds public care while paying more OOP for private care at the same time.
Thus, the political and economic viability of continuing to rely on tax financing of public care has been
increasingly called into question.

Reform initiatives

In 1997, the government commissioned a review of the health system (The Harvard Team, 1999).
The Harvard consultants reported back in 1999 and identified two key issues requiring urgent reform:
(1) the lack of long-term sustainability of the financing infrastructure due to heavy reliance on general
revenue funding for public services given the existing tax structure and (2) the compartmentalisation of
disparate health provider groups (private vs public sectors; primary vs secondary/tertiary care) and the
underdevelopment of managed competition. They proposed phased options that would ultimately lead
to a population-wide social insurance scheme for acute care, medical savings accounts for long-term
care and a managed care delivery system whereby vertically integrated private- or public-provider
organisations would compete for patient enrolees (The Harvard Team, 1999).

In response, the government issued a consultation document, Lifelong Investment in Health, in 2001,
and counter-proposed user fee hikes in the public sector, maintaining the status quo general revenue
funding model while establishing a medical savings account scheme to finance acute care after age 65
(Health, Welfare and Food Bureau, 2001). Since 2004, the health ministry has appeared to be backing
off from these expressed intentions of the previous administration and is currently consulting the
general public and vested interests regarding potential ways forward with possibly a much larger role of
private insurance.

In the context of this reform agenda, it is important to know who gains and loses from current public
spending on health care and therefore what are likely to be the redistributive consequences of shifting
the balance of finance from public to private sources. Thus, the present study can provide timely
evidence to inform policy formulation as well as render a baseline assessment against which future
interventions can be benchmarked.
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NET REDISTRIBUTIVE EFFECT OF PUBLIC SPENDING ON HEALTH

Data and methodology

The net redistributive effect of government spending on health can be examined by comparing the
distribution of income prior to the receipt of benefits from such spending and the subtraction of taxes
that finance it with the distribution of post benefit and tax income. Ideally, the baseline of this
comparison would be the distribution of income if there were no government intervention in the health
sector. But this is not observable and identification of the price and behavioural responses necessary to
estimate it is formidable. As is common, we abstract from such responses and simply use income gross
of taxes before the allocation of health benefits as the baseline. We will refer to this baseline as original
income and to income net of taxes that finance health care and after the addition of the monetary value
of the public health care received as final income (Lambert, 1993).1 Of course, the term ‘final income’ is
a slight misnomer. No household actually receives these amounts as income. But comparing this
amount with original income does, to an extent, convey the change in spending power of the household
not only because it must pay taxes but also because it need not purchase health care so income is
released for spending on other goods and services.

Income is adjusted by an equivalence scale to allow for variation in the cost of living associated with
the size and the age composition of the household.2 Income and health-care utilisation data from the
government-commissioned Thematic Household Survey (THS) conducted in 2002 are used to estimate
the distribution of original income and the utilisation of public health services.3 Distinction is made
between hospital inpatient days, specialist outpatient visits, accident and emergency visits and visits to
general outpatient clinics. All ambulatory visits are reported for the last 30 days, whereas inpatient days
are reported for the past 12 months. The value of the subsidy to each individual is estimated from the
volume of a service utilised multiplied by its unit cost, derived from government budgetary accounts
data, minus the fee paid (O’Donnell et al., 2007a). The result is aggregated across services and then
across individuals to obtain the total subsidy to the household . About one-fifth of government health
spending in Hong Kong is on activities that have some public good characteristics, such as public health
measures, health administration and capital investments. In the baseline estimates, we assume that
benefits from these collective services are evenly distributed, on a per capita basis, across the population.

Tax incidence is estimated from the 1999/2000 Household Expenditure Survey (HES) conducted by
the government Census and Statistics Department.4 Income tax is estimated by applying the tax
schedule to reported earnings; similarly, excise tax and sales tax (vehicles only) rates are applied to
reported product-specific expenditures or quantities. Payments of property tax are reported.
Corporation and any other direct taxes are assumed to be distributed as a weighted average of income
and property taxes. Stamp duty is assumed to be distributed as property tax and any other indirect taxes
as a weighted average of those estimated.

The tax and benefit distributions are derived from different data sets and must therefore be matched
in order to compute the distribution of final income and of net benefits. An added complication is that
tax incidence has been computed from the HES in relation to total household expenditure and not

1Alternatively, the baseline could be defined as income net of tax payments that cover all non-health expenditures and after the
allocation of benefits from these expenditures. One would then identify the marginal net redistributive effect of public spending
on health given all other spending. But this would require estimates of the incidence of benefits from non-health spending, which
are not available.

2The equivalence scale is ei ¼ ðAi þ 0:5MiÞ
0:75; where Ai is the number of adults in the household and Mi the number of children

(515 years).
3The sample of 10 015 households (29 561 individuals) was generated by stratified sampling. Population weights are applied to
make the sample representative.

4The sample comprises a stratified sample of 6116 households representative of the non-institutional land-based population
(response rate ¼ 79:5%) plus an additional 1510 households on welfare (Comprehensive Social Security Assistance) (response
rate ¼ 95:5%). Population weights are applied to both samples.
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household income. From the HES, we estimate, for each percentile in the household expenditure
distribution and each tax, the average tax rate, i.e. the average ratio of tax payments to total household
expenditure. We then assume that these average tax rates are equal for corresponding percentiles of the
household expenditure distributions estimated from the HES and the THS. Under this assumption, the
tax paid by each THS household is estimated by applying the percentile-specific average tax rate to total
household expenditure. The tax distribution can then be compared with the THS income distribution.

We use the Kakwani index, defined as twice the area between a tax/benefit concentration curve and
the Lorenz curve, as a summary measure of progressivity (Kakwani, 1977). It ranges between �2 and 1,
where a negative value indicates regressivity, a positive value progressivity and the index is zero in the
case of proportionality. The net redistributive effect is measured by the difference between the Gini
coefficient for original income ðGoÞ and that for final income ðGFÞ: This lies in the range ð�1; 1Þ; with
a positive value indicating redistribution in favour of the poor. It can be decomposed as follows:

Go � GF ¼ ðGo � CFÞ þ ðCF � GFÞ ð1Þ

where CF is the concentration index for final income (Lambert, 1993).5 The first term on the right-hand
side is a Reynolds–Smolensky (R–S) measure of the progressivity of net benefits showing the extent to
which the ratio of final to original income falls as original income rises. The second term is the change in
inequality that is due to the re-ranking of households that occur when absolute differences in net
benefits are sufficiently large to change the position of some households in the income distribution.

Findings

In Table II, households are grouped by deciles of original (equivalent) income. Decile averages are
presented for all monthly incomes, taxes and benefits. On average, the poorest 10% of households have
an income of HK$1959 (US$251) prior to the payment of any taxes and the receipt of benefits from
government health spending. This is only 5% of the average income in the top decile. The very high
degree of inequality is reflected in a Gini coefficient of 0.4446.6

Decile average tax contributions to health spending are given in the third column of the table. These
are derived by applying the share of tax contributed by each income percentile, estimated from the
survey data as described above, to the total tax financing of health care and averaging the resulting tax
contributions within deciles. We estimate the total tax financing of health care by multiplying the total
tax revenue by the share of health expenditure in total government expenditure. On average, households
in the poorest decile contribute HK$18 per month towards funding of public health care. Those in
the richest decile contribute almost 80 times as much. The heavy concentration of tax payments on the
better-off is reflected in a positive tax concentration index of 0.7122. Not only is there a heavier absolute
burden of taxation on the better-off but the relative burden is also greater, as is indicated by
a significantly positive Kakwani index of 0.2677. About 30% of government spending on health care is
financed from non-tax sources (see Table I). Two-thirds of this non-tax revenue comes from profits of
public enterprises and land sales. The rest are from fees for non-health public services. These revenues
are not easily allocated across households. We assume that they are distributed as taxes. Below, we test
the sensitivity of the results to this assumption. Given the assumption, the concentration and Kakwani
indices for non-tax revenue are equal to those for taxes.

5The concentration index is equal to twice the area between the diagonal and the concentration curve that plots the cumulative
share of final income against the cumulative proportion of the population ranked by original income. All concentration and Gini
indices, together with robust standard errors, are computed from a convenient regression of the (transformed) variable of interest
on the income rank (Jenkins, 1988; O’Donnell et al., 2007b).

6The official estimate of the Gini is 0.525 in 2001 for income unadjusted for the size and age composition of households
(Government of Hong Kong SAR, 2001).

G. M. LEUNG ET AL.

Copyright # 2008 John Wiley & Sons, Ltd. Health Econ. (2008)

DOI: 10.1002/hec



Decile averages of the government (net) expenditure on health services are given in the fifth column of
Table II. These are computed by applying percentile shares of the service-specific subsidies, calculated
from the survey data as above, to total government expenditure on each service net of user-fee revenue.
The results are aggregated across hospital inpatient, specialist outpatient, general outpatient and
accident and emergency care and decile averages are computed. Overall, the government spends
HK$384 per month on each of the poorest 10% of households and HK$81 on households in the top
decile. The pro-poor bias in government spending on health services is reflected in a significantly
negative concentration index of �0:3304: Given absolute spending on the poor is greater, so is spending
relative to original income as reflected by a positive Kakwani index of 0.7745.7

Appendix A, Table A1 gives a breakdown of subsidies, and their distributions, across the three service
types, showing that subsidies are largely concentrated on inpatient care and to a much lesser extent
specialist outpatient services. General outpatient care receives the smallest share of the subsidy. Given

Table II. Incidence of benefits and costs of public spending on health care in Hong Kong (HK$ per month)

Decile of
original
income

Original
incomea

Tax contri-
butionsb

Non-tax
contribu-
tionsc

Subsidy to
personal
servicesd

Subsidy to
collective
servicese

Final
incomef

Final/origi-
nal income Net benefitg

1 1959 18 8 384 70 2387 1.35 428
2 3547 26 11 612 75 4197 1.18 650
3 4658 33 14 311 80 5002 1.08 344
4 6011 48 20 318 78 6339 1.06 328
5 7522 57 24 243 80 7765 1.03 243
6 9368 66 28 128 78 9480 1.01 112
7 11 502 93 39 148 77 11 595 1.01 92
8 14 742 167 71 133 76 14 713 1.00 �29
9 20 251 368 156 82 74 19 884 0.98 �367
10 38 325 1402 594 81 74 36 483 0.96 �1842

Overall 11 714 225 95 244 76 11 714 1.07 0
Gini 0.4446 0.4256
(robust SE) 0.0074 0.0067
Concentra-
tion index

0.7122 0.7122 �0.3304 0.0013 0.4182

(robust SE) 0.0297 0.0297 0.0419 0.0015 0.0068
Kakwani
index

0.2677 0.2677 �0.7745 �0.4433

(robust SE) 0.0180 0.0180 0.0420 0.0057

Net redistributive effect ¼ Gini for original income�Gini for final income ¼ 0:0189
Reynolds–Smolensky index of progressivity ðrobust SEÞ ¼ Gini for original income� Concentration index for final income ¼
0:0264 (0.0011)
Re-ranking ¼ Concentration index for final income�Gini for final income ¼ �0:0075

SE, standard error.
aAverage household income per month prior to payment of any tax and receipt of any (in kind) public health benefits.
bDistributions of income tax, property tax, sales tax and import duties estimated from the survey data. Stamp duty allocated as
property tax. Other direct and indirect taxes distributed as weighted average, those that can be allocated. Tax contributions
sufficient to finance government spending on health only.
cNon-tax revenues (profits of public enterprises, land sales and fees from (non-health) public services) assumed distributed as taxes.
dPublic expenditure cost (net of fees) of provision of hospital inpatient, specialist and general outpatient and accident and
emergency care.
eAssumed public expenditure on collective health services distributed equally (per capita) across the population.
fOriginal income� tax contributions� non-tax contributionsþ subsidy to personal health services+ subsidy to collective services.
gSubsidy to personal health services+ subsidy to collective services� tax contributions� non-tax contributions.

7The Kakwani index for benefits is computed here as the Gini index of income inequality minus the benefits’ concentration index
and lies in the range ð�1; 2Þ (Lambert, 1993). A positive value indicates that the ratio of benefits to income is falling with income.
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that most of the subsidy goes to inpatient care, its pro-poor distribution drives the distribution of the
total subsidy. But, in any case, the distributions of all three services are similar, with specialist
outpatient care only slightly less pro-poor than the others.

Final income as a ratio of original income is given in column 8 and average net benefits, the difference
between final and original income, are presented in the last column. Since we assume a balanced government
budget for the health sector, with taxes raised just sufficient to cover government spending on health, the
population average net benefit is zero. Only the top quarter of households are net losers from government
spending on health. The net loss to the richest decile is equivalent to 4% of original income. The poorest
10%makes a net gain equivalent to 35% of original income. Public health spending has little net effect in the
middle of the distribution (6th–8th deciles), where the change from original to final income is less than 1%.

The equalising effect of government spending on health is seen by the fall in the Gini coefficient from
0.4446 to 0.4256 giving a net redistributive effect of 0.0189, which is a 4.25% fall in the index of
inequality. The net redistribution is demonstrated graphically in Figure 1 from the observation that the
concentration curve for final income lies everywhere above the Lorenz curve for original income.
A statistical test confirms this dominance.8 The significantly positive value of the R–S index indicates
that the ratio of final to original income falls significantly as the latter rises. Partially offsetting this
redistribution in favour of the poor is a much smaller re-ranking effect.

Sensitivity analysis (Appendix A, Table AII)

We have assumed that financing through non-tax sources of revenue is as progressive as taxes. To
examine the effect of neutralising the redistributive effect of non-tax contributions, we assume that their
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Figure 1. Net redistributive effect of government spending on health

8We reject equivalence of the curves in favour of dominance on the basis that the concentration curve lies significantly above the
Lorenz curve at one or more of 19 evenly spaced points from the 5th to the 95th quantile (Bishop et al., 1992). Standard errors for
the ordinates of the curves are calculated allowing for dependence between the two (Bishop et al., 1994; Davidson and Duclos,
1997).
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burden falls precisely in proportion to original income. This has a modest impact on the results.9 The
Gini coefficient for final income increases at the third decimal place, indicating a smaller equalising
effect of government health spending. The net redistributive effect falls by 11% and the R–S index of net
progressivity by just over 8%. The breakeven percentile at which net benefits become zero falls from the
70th to the 65th. Rather than assuming an equal per capita distribution of benefits from collective
services, it could be argued that the utilisation of personal health care reflects the value placed on health
spending more generally and, on this basis, the distribution of benefits from collective services could be
approximated by assuming proportionality to spending on personal services. Under this assumption,
the progressivity of net benefits, measured by the R–S index, increases by just over 8% relative to the
baseline. Alternatively, neutralising the redistributive effect of spending on collective services by
assuming proportionality to original income results in a fall of the net redistributive effect of 15% and
of the R–S index by 11% relative to baseline. Overall, the results are reasonably robust to different
assumptions made about the distributions of non-tax revenue and spending on collective services.

DISTRIBUTIONS OF PUBLIC AND PRIVATE HEALTH CARE

The analysis presented in the previous section reveals that public health care in Hong Kong is largely
paid for by the better-off but predominantly used by the less well-off. As a result, public spending on
health care effects a redistribution of welfare from the rich to the poor. Inequalities in health and
consequently the need for health care will be one reason for the concentration of public health resources
on the poor, the importance of which will depend upon the extent to which care is delivered according to
need. Another reason could be that the better-off choose to opt out of the public system and purchase
health care in the private sector either directly or through insurance or employer-provided benefits.
To assess the relative importance of these two explanations, we compare the income-related inequality
in publicly and privately financed health services and show the impact on each of standardising
for differences in need. We also simulate the distribution of the public health subsidy under the
hypothetical scenario in which there is no private sector opt-out and all care is delivered by the public
sector.

Methodology

Standardisation is by the indirect regression-based method (O’Donnell et al., 2007c). Consider the
following model for health-care utilisation ðyÞ:

yi ¼ aþ b ln inci þ
X

k

gkxik þ
X

p

dpzip þ ei ð2Þ

where we distinguish between three types of explanatory variables: (log of) income ðln incÞ; health-care
need standardising variables ðxkÞ; i.e. age, sex, self-assessed health and activity limitation and non-need
control variables ðzpÞ; i.e. education, economic activity status, occupation, private insurance and
employer medical benefits coverage. Need expected utilisation is given by

#yxi ¼ aþ #b ln incþ
X

k

#gkxik þ
X

p

#dp%zp ð3Þ

where # indicates OLS coefficients and ln inc and %zp are sample mean values. Need standardised
utilisation is given by

#yISi ¼ yi � #yxi þ %y ð4Þ

9Detailed results of the sensitivity analysis are presented in Table AII in an appendix to this article available on the journal’s
website.
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Computing a concentration index from standardised utilisation gives the HI index that is positive if
there is inequity favouring the rich (Wagstaff and Van Doorslaer, 2000a). That is, for the given need, the
rich receive more health care. Data are again from the THS and we distinguish between: (1) number of
hospital inpatient admissions in the previous 12 months; (2) number of specialist outpatient care visits in
the past month; and (3) number of general outpatient visits in the past month. For each sector and in
aggregate, we examine the distribution of each of the three types of care in relation to living standards
measured by household income per equivalent adult.

Findings

Table III shows an overall pro-rich bias, particularly for general outpatient care and to a much lesser
extent inpatient services, but not significantly so for specialist ambulatory care. Stratified by sector,
public care is pro-poor and private care is pro-rich. For public care, the magnitude of inequality falls
substantially after controlling for differences in need, suggesting that the pro-poor distribution largely
reflects allocation according to need. That is, once we allow for the greater concentration of the elderly
among the poor and those reporting poor health, there is much weaker evidence that the poor make
greater use of public health care. Standardisation for need reveals even more pro-rich bias in the
distribution of private care. This sector does not allocate according to need but according to ability to pay.

Among individuals who make use of each service, the distribution of the intensity of public care
utilisation is proportional, indicating that there is likely equal treatment for equal need for those who
consume each type of care in the public sector. On the private side, the large HIs are all attenuated;
specialist care still remains quite strongly pro-rich and inpatient admissions marginally so. This
attenuation is to be expected, particularly for inpatient care since there is relatively little variation on the
intensive margin of the number of admissions.

The private sector is dominant in the delivery of general outpatient care, delivering 79% of the total
number of episodes. Private care is concentrated on the better-off. Even after controlling for differences
in need, there is significant and substantial inequality to the advantage of the poor in the distribution of
public care, suggesting that allocation according to need does not explain all of the pro-poor bias. This,
together with the opposite income gradient observed in the distribution of private care, suggests that the
private sector opt-out taken by the better-off contributes to the concentration of public general
outpatient care on the poor.

Table III. Annual health-care utilisationa

Public Private Overall

C (robust SE) HI (robust SE) C (robust SE) HI (robust SE) C (robust SE) HI (robust SE)

All
General
outpatient visits

�0.2956 (0.0283) �0.1589 (0.0277) 0.1515 (0.0147) 0.1921 (0.0147) 0.0571 (0.0131) 0.1180 (0.0129)

Specialist
outpatient visits

�0.2834 (0.0340) �0.0732 (0.0334) 0.2265 (0.0762) 0.3234 (0.0760) �0.1573 (0.0317) 0.0251 (0.0311)

Inpatient
admissions

�0.2109 (0.0230) �0.0492 (0.0222) 0.4123 (0.0437) 0.4685 (0.0437) �0.0956 (0.0203) 0.0467 (0.0198)

Users of care
General
outpatient visits

�0.0144 (0.0152) �0.0041 (0.0147) �0.0116 (0.0093) �0.0015 (0.0092) �0.0012 (0.0085) 0.0089 (0.0084)

Specialist
outpatient visits

0.0142 (0.0167) 0.0153 (0.0168) 0.0793 (0.0438) 0.1199 (0.0373) 0.0459 (0.0210) 0.0512 (0.0208)

Inpatient
admissions

�0.0437 (0.0126) �0.0194 (0.0122) 0.0265 (0.0107) 0.0380 (0.0102) �0.0462 (0.0118) �0.0136 (0.0115)

C, concentration index; HI, horizontal inequity index; SE, standard error. Note: Statistically significant ðp50:05Þ are in bold.
aStandardised by age, sex, self-assessed health and activity limitation.
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The public sector is dominant in the provision of specialist outpatient care. Public specialist
outpatient clinics are attached to and staffed by government acute hospitals, which are the predominant
inpatient care providers. The distributions of public and private specialist outpatient care are almost
mirror images of each other. Public care is heavily concentrated on the poor, whereas private care is
almost equally concentrated on the rich. Given the predominant market share held by the public sector,
it is less plausible that private opt-out is a major reason for the pro-poor distribution. The fact that the
magnitude of the concentration index falls markedly from after controlling for differences in need
indicates that the delivery of public care according to need is the dominant reason for its pro-poor
distribution.

The public sector again dominates the provision of inpatient care, accounting for 80% of all reported
inpatient admissions. Public inpatient care is concentrated on the poor, whereas private services are
even more heavily concentrated on the rich. Standardising for differences in need results in a large
change in the concentration index for public inpatient care towards proportionality. Thus, it appears
that most of the skewness in public inpatient care towards the poor reflects the delivery of care
according to need rather.

The main conclusions emerging from this public–private comparison are: (1) public services are
mainly used by the less well-off whereas private care is predominantly used by the rich; (2) the private
sector opt-out likely explains, to a large degree, why the public sector general outpatient care is
concentrated on the poor; and (3) for specialist outpatient and inpatient care, a smaller private sector
means the private sector opt-out is less important in explaining the concentration of public resources on
the poor; rather, this appears to reflect the allocation of care according to need in the public sector.

On this last point, the public sector operationalises need-based allocation by explicitly focusing on
serious and common chronic conditions through its specialist outpatient and inpatient services
(Hospital Authority, 2006) and targeting problems of the elderly where those aged 65 or above
disproportionately receive much more public care (Leung and Bacon-Shone, 2006). In terms of health-
care planning, there is also supportive evidence indicating that public sector resources are targeted
towards the needy where waiting time for specialist appointments is shorter for patients from worse-off
neighbourhoods (Johnston et al., 2006).

As is clear from the indices presented in Table III, there is pro-rich inequality in the utilisation of
general outpatient care that strengthens after controlling for differences in need, such that there is
significant violation of the ETEN principle to the advantage of the better-off. Decomposition analysis
(Lu et al., 2007) has shown that the rich have better access to the sector mainly due to their greater
health insurance cover but also because they are more able and willing to pay OOP for private care. For
specialist outpatient care, there is pro-poor inequality in utilisation but this does not prevail after
standardising for differences in need. Horizontal equity is not rejected. Need factors explain more of the
inequality in specialist care than in general outpatient care (Lu et al., 2007), reflecting the more severe
nature of conditions treated in specialist care but presumably also the stronger presence of the public
sector and allocation according to need. Although there is a significant pro-poor concentration index
for inpatient care, need adjustment overturns the bias from pro-poor to pro-rich, such that horizontal
equity is marginally rejected. The pro-rich inequity of private inpatient care outweighs the very slight
pro-poor inequity in public inpatient care.

Simulations

To get a better sense of how far the pro-poorness of public subsidies is indeed due to the better-off
opting for care in the private sector, we simulate what the distribution of subsidies would be for each
type of service (Table AIII in Appendix A) and in total (Table IV) under a hypothetical scenario in
which there is no private sector opt-out. Specifically, we assume that the quantity of care utilised by each
individual remains constant but that all that care is received from the public sector. In terms
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of the impact on the distribution of net benefits from the public sector, this is equivalent to giving
a tax rebate on private medical expenditures of an amount equal to the cost of the equivalent care
in the public sector. We do not allow for the possibility that demand for private care reacts to
the tax rebate. This is a strong assumption. Expectation of such a behavioural response would be
one motivation for offering a rebate. But we have no estimate of the price elasticity necessary to
take this into account. The tax rebate could be set at less than 100% of the cost of public sector
care and it may not be offered on all tax payments but restricted to, say, income taxes. For these
reasons, the simulations should be considered an upper bound on the distributional effect of a tax
rebate.

Since our net benefit incidence analysis is based on the assumption of a balanced public health sector
budget, in implementing the simulations, we have to make an assumption of what happens to total
public expenditure thus tax revenues. In scenario 1, we allow spending to rise to cover the cost of the
extra care provided in the public sector or the tax rebate under the alternative interpretation. The rich
receive more care but will also bear most of the cost of this in tax payments. In scenario 2, we hold
public spending/tax revenues constant, in which case the level of the unit subsidies must be reduced as
the public sector must produce more care from the same resources. We give the rich more care but do

Table IV. Two simulated scenarios showing the impact of no private sector opt-out on the incidence of benefits and
costs of public spending on health care (HK$ per month)

Decile of
original
income

Original
income

Total
(taxþ non-
tax) contri-
butions

Subsidy to
personal
services

Final
income

Net
benefita

Total
(taxþ non-
tax) contri-
butionsb

Subsidy to
personal
services

Final
income

Net
benefit

Scenario 1 – total public expenditure (thus tax
revenues) are allowed to increase to cover the

cost of extra care

Scenario 2 – total public expenditure (thus
tax revenues) are held constant

1 1959 33 421 2417 458 26 312 2315 356
2 3547 47 652 4227 680 37 484 4069 521
3 4658 59 370 5049 391 47 275 4966 308
4 6011 86 381 6385 373 68 283 6304 293
5 7522 102 316 7816 294 81 234 7756 234
6 9368 119 229 9556 188 94 170 9522 154
7 11 502 167 238 11 650 148 132 177 11 623 121
8 14 742 301 252 14 769 27 238 187 14 767 25
9 20 251 663 219 19 882 �369 524 163 19 964 �287
10 38 325 2525 212 36 085 �2240 1996 157 36 559 �1766

Overall 11 714 405 329 11 714 0 321 244 11 714 0
Gini 0.4446 0.4226 0.4262
(robust SE) 0.0074 0.0065 0.0067
Concentration index 0.7122 �0.1866 0.4147 0.7122 �0.1855 0.4212
(robust SE) 0.0297 0.0315 0.0066 0.0296 0.0323 0.0067
Kakwani index 0.2676 �0.6312 0.2676 �0.6301
(robust SE) 0.0180 0.0321 0.0180 0.0317

Net
redistributive effect

0.0220 0.0184

Reynolds–Smolensky
index of
progressivity
(robust SE)

0.0299 (0.0012) 0.0233 (0.0009)

Re-ranking �0.0079 �0.005

aNet benefit ¼ subsidy to personal servicesþ subsidy to collective services (Table II)�total contributions.
bEquivalent to the sum of the tax and non-tax contributions in Table II.
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not ask them to pay any more taxes. A priori, the first scenario is more realistic and feasible. If one
presumes that the rich opt out due to long queues, then they can only be persuaded not to do so by
raising funding and removing those bottlenecks.

Table IV shows that if the better-off were not opting for private rather than public care, the
distribution of the latter would be much less pro-poor (43% change in the concentration index).
However, the impact on the indices of net redistributive effect, R–S progressivity and reranking is much
less because benefits are fairly small relative to original income; hence, the final income distribution does
not change by so much. Net benefits are extended further up the income distribution, as would be
expected, with the percentile at which net benefits become zero rising from 70 to 74 (or 75 for scenario 2).
In scenario 1 where total public expenditure is allowed to rise (and hence taxes rise), the tenth decile is
paying for the rise in net benefits across the range of the income distribution up to this decile. Note that
the poor also get higher net benefits in this case since even they make some use of private care, which is
transferred to the public sector but they pay little additional taxes for this. The results are different
under scenario 2 in which public spending is held constant and so unit costs must fall to accommodate
the additional use of public care. Then net benefits to the poor fall as they pay for the greater use of
public care by getting lower quality (reflected in unit costs) care due to the increased pressure on the
system. In this case, it is the sixth decile and up that gain in terms of greater net benefits or smaller net
losses (for the top two deciles). It is noteworthy that the differences between scenarios 1 and 2 are only
in the magnitude of the net benefits whereas all the indices of distribution are essentially the same across
the two scenarios.

In sum, the simulations suggest that the use of private care by the better-off contributes substantially
to the pro-poor distribution of public care. The concentration index would be more than 40% smaller in
magnitude (i.e. less pro-poor) if those currently using private care were to use public care instead.
As predicted above, the private sector opt-out is most important in explaining the pro-poor distribution
of public general outpatient care. If all of this care were delivered in the public sector, it would actually
be slightly pro-rich (Appendix A, Table AIII). The simulations indicate that without the private sector
opt-out, public inpatient and specialist outpatient care would be 24 and 39% less pro-poor, respectively,
as indicated by the magnitudes of the concentration indices. But the private opt-out is less important
in explaining the net redistribution in favour of the poor, which is strongly determined
by the concentration of tax payments on the rich and that is not influenced by the use of private
sector care.

DISCUSSION

Summary of findings

Our results indicate that payments for public care are highly concentrated on the better-off, whereas
benefits are enjoyed mostly by the less well-off. As a consequence, there is significant net redistribution
from the rich to the poor through public spending on health care. While utilisation of all public services
is skewed towards the poor, the rich account for the majority of private care by opting out of the public
sector. For general outpatient care, where the private sector is dominant, the choice of the private sector
alternative by the better-off appears to contribute substantially to the concentration of public sector
resources on the poor. For specialist outpatient care and inpatient care, the pro-poor distribution of
public sector resources is partly explained by the private sector opt-out by the rich but it is more
attributable to the allocation of care according to need within the public sector itself. Horizontal equity
is only achieved or close to being achieved where the public sector is dominant – specialist outpatient
and inpatient care. For inpatient care, the departure from horizontal equity in favour of the rich is
statistically significant but not substantial.
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It is, however, important to note that while our findings are highly suggestive, the analysis ultimately
cannot definitively determine the factors that generate the observed distributions and, in particular, it
does not prove the role played by the interactions of Hong Kong’s public–private mixed health-care
economy. The answer is implicit only. The implications we draw in the following section should
therefore be interpreted in this light.

Implications for health-care reform agenda

The results suggest, although cannot definitively conclude, a trade-off between net redistribution and
horizontal equity that will be confronted in health sector reform measures under consideration in Hong
Kong. A priori, one would expect social insurance, as proposed by the Harvard consultants, to be less
redistributive. In part, this is because social insurance contributions are levied in proportion to earnings.
The greater progressivity of health financing in Hong Kong compared with social insurance alternatives
in neighbouring high-income economies has been confirmed (O’Donnell et al., 2007b). But it is also
because social insurance blurs the operational boundaries between public and private providers, with all
being similarly reimbursed at fixed rates. The better-off no longer have to opt out of public care and pay
again to obtain care from private providers. While a single-pipe social insurance funding mechanism is
likely to be less redistributive than a dual system of a tax-financed public sector operating in parallel to
a large private sector alternative, it may be more effective in realising horizontal equity in the delivery of
care. There is evidence that Hong Kong is less successful in achieving horizontal equity than the social
insurance systems of South Korea and Taiwan (Lu et al., 2007).

In theory, it may be possible to preserve the status quo net distribution, or even make it more pro-
poor, if public finance was directed towards social insurance contribution waivers for the poor who
would be entitled to a uniform package of services, available from both private and public sector
providers for the same set of fees, through a single purchaser. Such an arrangement may improve
horizontal equity by levelling access to both sectors while explicitly targeting public subsidies on those in
financial need, as opposed to the status quo of universal access to care regardless of ability to pay. But
the redistribution gained from explicit targeting of subsidies would have to be set against that lost
through proportional contributions replacing progressive taxation and less implicit targeting of
subsidies through the better-off paying for but not using publicly financed care. Of course, there are
many other factors that need to be taken into account in assessing the potential equity performance, not
to mention efficiency, of systems, such as the specification of a benefits package, cost-sharing
arrangements, demand- vs supply-side-based public subsidies and provider payment methods.

Another financing option currently considered by the government involves an expanded role of
private insurance to purchase care delivered by a larger private provider market, concomitant with
scaling down public provision of care. This would be expected to shift the payment distribution more
towards regressivity than social insurance. Moreover, it would exacerbate the status quo pro-rich
horizontal inequities that we have shown arise in part from differential health insurance coverage. On
the other hand, it may encourage more better-off households to opt out of the public system, which
would lead to even greater net redistribution to the poor, provided the predominantly tax-financed
mode of health-care funding were continued. But the latter condition is unlikely to hold. Tax incentives
would have to be provided to encourage the purchase of private insurance and if they were not, political
support for tax-financed health care would be weakened even further.

We estimate that it is only the richest 25% of households that are net losers from public spending on
health. This might be interpreted as implying majority support of the status quo of tax-funded health
care. Indeed, it is only the richest 10% that experience a net loss greater than 2% of incomes. On the
other hand, net benefits are effectively zero from the 6th to the 8th deciles in the income distribution.
This suggests a large middle-income group whose support for the status quo, from an entirely self-
interested perspective, could be in the balance. On average, households in this middle-income range take
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out what they put into the public system. But since the variance of benefits is very much larger than that
of payments, within any one period, many more will be net losers than are net gainers. This may weaken
support if the implicit insurance provided by public finance and delivery is not realised. Of course, one
does not expect support for public health spending to be solely determined by the distribution of net
benefits. Most people will not know their precise payment to health care through taxes and the value of
the benefits they are getting in return and many will have altruistic preferences for public health care.
Nevertheless, support for public health spending is most likely dependent upon subjective judgements of
the net benefit received from it and these judgements are unlikely to be completely independent of the
objective distribution of net gains.

One motivation for health sector reform is the pressure on public finances created by tax competition
from neighbouring economies. Raising user fees could relieve this pressure. But this could have
repercussions that would either weaken the pro-poor nature of the public health-care system or threaten
support for it. The poor, or even lower income groups, could be exempted from increased charges but
this would concentrate the burden on the middle- and high-income groups. Since net benefits are
already non-positive from the sixth decile of the income distribution, income-related user charges could
easily tilt the balance such that a majority become net losers from the system.

One interpretation of the current situation in Hong Kong is that it is at an equity frontier, i.e. it
is not possible to push the system any further towards achieving horizontal equity while maintaining
the current degree of redistribution and respecting economic and political constraints. A great
role for private insurance would not promote horizontal equity and is likely to release economic
and political forces that would reduce the degree of redistribution. A shift to social insurance
may achieve more horizontal equity while sacrificing progressivity and net redistribution.
In this context, the status quo in which the market operates on the outpatient side while
inequities in delivery of and payments for specialist and inpatient care are avoided is not altogether
unattractive.

APPENDIX A

Table AI gives a breakdown of subsidies and their distributions across three service types. The
sensitivity analysis of the net redistribution results is given in Table AII and the distribution of subsidies

Table AI. Distribution of subsidies by type of personal service

Decile of original income Subsidy to inpatient services
Subsidy to specialist outpati-

ent (incl. A&E) services
Subsidy to general outpatient

services

1 289 65 30
2 514 69 29
3 249 44 17
4 262 43 13
5 200 34 10
6 100 21 7
7 121 19 8
8 105 20 7
9 55 19 9
10 62 15 4

Overall 196 35 13
Concentration index �0.3363 �0.2947 �0.3365
(robust SE) 0.0513 0.0274 0.0293
Kakwani index �0.7804 �0.7388 �0.7806
(robust SE) 0.0515 0.0281 0.0298
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Table AII. Sensitivity analysis of the net redistribution results

Final income

Gini coefficient
(robust SE)

Concentration
index (robust SE)

Net redistributive
effect

Reynolds–
Smolensky net

redistributive effect
(robust SE)

Net benefit break-
even percentile

Scenario 1 0.4256 0.4182 0.0189 0.0264 70th
Base case (0.0067) (0.0068) (0.0011)

Scenario 2 0.4278 0.4204 0.0168 0.0242 65th
Non-tax
contributions
allocated in
proportion to
income

(0.0068) (0.0069) (0.0010)

(% change from
baseline)

0.50% 0.53% �11.17% �8.34%

Scenario 3 0.4271 0.4160 0.0174 0.0285 65th
Subsidy to
collective services
allocated as
personal health
services

(0.0067) (0.0068) (0.0013)

(% change from
baseline)

0.35% �0.51% �7.94% 8.12%

Scenario 4 0.4285 0.4211 0.0160 0.0235 71st
Subsidy to
collective services
allocated in
proportion to
income

(0.0067) (0.0068) (0.0011)

(% change from
baseline)

0.67% 0.69% �15.16% �10.91%

SE, standard error.

Table AIII. Distribution of subsidies by type of personal service under two simulated scenarios assuming no
private sector opt-out

Decile of
original income

Subsidy to inpa-
tient services

Subsidy to spe-
cialist outpatient
(incl. A&E) ser-

vices

Subsidy to gen-
eral outpatient

services
Subsidy to inpa-
tient services

Subsidy to spe-
cialist outpatient

(incl. A&E)
services

Subsidy to gen-
eral outpatient

services

Scenario 2 – total public expenditure (thus tax revenues) are held constant
1 294 68 59 218 51 44
2 520 74 57 386 55 43
3 261 51 59 193 38 44
4 276 51 55 205 38 41
5 212 38 65 158 28 48
6 147 32 50 109 24 37
7 148 26 65 110 19 48
8 153 30 69 113 22 51
9 104 41 75 77 30 55
10 109 29 74 81 21 55

Overall 223 44 63 165 33 46
Concentration
index

�0.2553 �0.1793 0.0525 �0.2537 �0.1794 0.0525

(robust SE) 0.0457 0.0265 0.0131 0.0467 0.0263 0.0132
Kakwani index �0.6998 �0.6239 �0.3921 �0.6983 �0.6240 �0.3920
(robust SE) 0.0461 0.0269 0.0142 0.0455 0.0269 0.0142
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by type of personal service under two simulated scenarios assuming no private sector opt-out is given in
Table AIII.
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