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Who Pays for Health Care? 
Progressivity of Health Finance 

Who pays for health care? To what extent are payments toward health care related 
to ability to pay? Is the relationship proportional? Or is it progressive—do health 
care payments account for an increasing proportion of ability to pay (ATP) as the 
latter rises? Or, is there a regressive relationship, in the sense that payments com-
prise a decreasing share of ATP? The preferred relationship between health care 
payments and ATP will vary across individuals with their conceptions of fairness. 
But identifi cation of the nature of the empirical relationship and quantifi cation of 
the degree of any progressivity or regressivity is of interest, not only from a wide 
range of equity perspectives, but also for macroeconomic and political analyses of 
the health care system.

This chapter provides practical advice on methods for assessing and measur-
ing progressivity in health care fi nance. Throughout, we measure progressivity 
through departures from proportionality in the relationship between payments 
toward the provision of health care and ATP. There are other approaches to the 
measurement of progressivity (Lambert 1993). The relationship between progres-
sivity and the redistributive impact of health care payments is considered in the 
next chapter. 

Defi nition and measurement of variables

There are two distinct stages to an analysis of progressivity. First, establish the 
progressivity of each source of fi nance. Second, establish the overall progressiv-
ity of the system by weighting the progressivity of the separate sources. Two types 
of data are required: survey data to establish the distribution of payments across 
households and aggregate data to determine the macroweights to be assigned to 
each fi nance source. The most suitable source of survey data is a household income 
and expenditure survey, which should contain good data on the two central vari-
ables: payments toward health care and ability to pay. 

Ability to pay

In a developing country context, given the lack of organized labor markets and 
the high variability of incomes over time, household consumption, or even expen-
diture, is generally considered to be a better measure of welfare and ATP, than is 
income (see chapter 6). In principle, ATP should indicate welfare before payments 
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for health care, and so measurement of ATP by consumption requires an assump-
tion, most probably a strong one, that the means of fi nancing health care does not 
affect saving decisions. Household consumption net of expenditures assumed 
nondiscretionary, such as those on food, is often used as a measure of welfare 
(World Health Organization 2000). For the purpose of assessing progressivity, such 
a measure of ATP can be problematic, depending on the objective, if the nondis-
cretionary expenditures are, in fact, sensitive to the system of health fi nance. For 
example, the relative tax rate imposed on food would be expected to differentially 
infl uence household decisions with respect to food spending. Then the distribu-
tion of household consumption net of food expenditure is itself a product of the 
health fi nance system and does not provide a benchmark against which to assess 
the distributional impact of that system. But if the objective is simply to assess the 
degree of proportionality between health payments and some measure of living 
standards, then household expenditures gross or net of those on food can be used, 
as preferred.

If one wishes to make  an inference about the distributional impact of health 
fi nance (World Health Organization 2000), then the measure of ATP should be 
gross of all health care, tax, and social insurance payments. Out-of-pocket pay-
ments for health care should already be included in measures of household 
consumption/expenditure, but it will be necessary to add direct tax payments, 
social insurance contributions that contribute to health fi nancing and, possibly, pri-
vate health insurance premiums. If household income is used to proxy ATP, then 
it must be gross of tax and social insurance contributions, and one examines the 
impact of health fi nancing on this benchmark distribution of income. 

Adjustment should be made for the size and age structure of the household 
through application of an equivalence scale (see chapter 6). 

Health care payments

Evaluation of progressivity in health care fi nance requires examination of all 
sources of health sector funding and not simply those payments that are made 
exclusively for health care. So, in addition to out-of-pocket (OOP) payments, health 
insurance contributions, and earmarked health taxes, the distributional burden of 
all direct and indirect taxes is relevant in cases in which, as is commonly true, some 
health care is fi nanced from general government revenues. Social insurance con-
tributions should also be considered. One source of revenue, foreign aid, is not rel-
evant because the purpose is to evaluate the distributional impact on the domestic 
population. Assuming tax parameters have been set for foreign loan repayment, 
the distributional burden on the current generation of foreign debt fi nancing will 
be captured through evaluation of the tax distribution. 

In summary, there are fi ve main sources of health care fi nance to be considered: 
direct taxes, indirect taxes, social insurance, private insurance, and OOP payments. 

Progressivity analyses usually seek to determine the distribution of the real 
economic burden of health fi nance and not simply the distribution of nominal pay-
ments. So, the incidence of payments—who incurs their real cost—must be estab-
lished, or assumed (Atkinson and Stiglitz 1980). For example, the result of employer 
contributions to health insurance is most likely lower wages received by employees. 
The extent to which this is true will depend on labor market conditions, in particu-
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lar, the elasticities of labor demand and supply. Given that incidence depends on 
market conditions, it cannot be determined through application of universal rules. 
However, a fairly conventional set of assumptions follows (Wagstaff et al. 1999):

Payment toward health care Incidence

Personal income and property taxes legal taxpayer

Corporate taxes shareholder (or labor)

Sales and excise taxes consumer

Employer social and private insurance contributions employee

Employee social insurance contributions employee

Individual private insurance premiums consumer

Survey data are unlikely to provide complete information on household tax and 
insurance payments. For example, income tax payments or social insurance contri-
butions may not be explicitly identifi ed, and payments through sales taxes almost 
certainly will not be reported. Various approximation strategies are necessary. For 
example, tax and social insurance schedules can be applied to gross incomes/earn-
ings. The distribution of the sales tax burden can be estimated by applying product-
specifi c tax rates to disaggregated data on the pattern of household expenditure. 

Estimates of OOP payments from survey data are potentially subject to both 
recall bias and small sample bias owing to the infrequency with which some health 
care payments are made. Survey estimates of aggregate payments tend to show 
substantial discrepancies from production-side estimates, in cases in which the 
latter are available. Whether estimates of the distribution, as opposed to the level, 
of OOP payments are biased depends on whether reporting of OOP payments is 
related systematically to ATP. Under the possibly strong assumption of no system-
atic misreporting, survey data can be used to retrieve the distribution of payments, 
and mismeasurement of the aggregate level can be dealt with through application 
of a macroweight that gives the best indication of the relative contribution of OOP 
to total revenues. 

Assessing progressivity

The most direct means of assessing progressivity of health payments is to exam-
ine their share of ATP as the latter varies. In fi gure 16.1, for Egypt we show OOP 
payments for health care as a percentage of total household expenditure by quin-
tile groups of equivalent household expenditure. On average, OOP payments claim 
about 2 percent of household expenditures, and there is a tendency for this share to 
rise with total expenditure, indicating some progressivity.

A less direct means of assessing progressivity, defi ned in relation to departure 
from proportionality, is to compare shares of health payments contributed by pro-
portions of the population ranked by ATP with their share of ATP. That is, to com-
pare the concentration curve for health payments, LH(p), with the Lorenz curve 
for ATP, L(p) (see chapter 7). If payments toward health care always account for 
the same proportion of ATP, then the share of health payments contributed by any 
group must correspond to its share of ATP. The concentration curve lies on top of 
the Lorenz curve. Under a progressive system, the share of health payments contrib-



Box 16.1 Progressivity of Health Care Finance in Egypt, 1997 

Health care in Egypt is fi nanced from a number of sources. As is common for develop-
ing countries, OOP payments contribute the greatest share of revenue, 52 percent in this 
case. The next biggest contribution—one-third—is from general government revenues. 
Social and private health insurance contribute 7 percent and 5.5 percent, respectively, 
and an earmarked health tax on cigarette sales makes up the remaining 3 percent of 
revenues going toward the provision of health care.

We assess the progressivity of this system of health fi nance using data from the 1997 
Egypt Integrated Household Survey. In instances in which it is feasible, the incidence 
assumptions stated above are applied. Payment variables recorded in the survey are as 
follows: (i) direct personal taxes (income, land, housing, and property taxes), (ii) OOP 
medical expenses, and (iii) private health insurance premiums. Payment variables esti-
mated from other survey information were (i) sales and cigarette taxes approximated 
by applying rates to the corresponding expenditures and (ii) social health insurance 
contributions estimated by applying contribution rates to earnings/incomes of covered 
workers/pensioners. ATP is approximated by equivalent household expenditure; cal-
culated as total household expenditure, plus direct tax and social insurance contribu-
tions, divided by the square root of household size. 

In the fi gures we present the concentration curves for each source of fi nance, as well 
as the Lorenz curve for household expenditure. In the fi rst fi gure (a) the concentration 
curves for direct and indirect taxes appear to lie outside the Lorenz curve, suggesting 
that these are progressive sources of fi nance. The formal tests reported in the table con-
fi rm that the Lorenz curve dominates both of these concentration curves. The table also 
reveals that the cumulative shares of direct and indirect taxes paid at each of the fi rst 
four quintiles are always signifi cantly less the respective shares of ATP. Again, con-
fi rming progressivity. The curve for the earmarked cigarette tax appears to lie inside 
the Lorenz curve at lower ATP but outside it at higher ATP. The test does not reject the 
null of nondominance, and therefore proportionality, in this case. Apparently, the dif-
ference between the two curves never reaches statistical signifi cance at any point. 

Figure 16.1 Out-of-Pocket Payments as a Percentage of Total Household Expenditure—
Average by Expenditure Quintile, Egypt, 1997
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Box 16.1 (continued)

Concentration Curves for Health Payments and Lorenz Curve for Household Expenditure, 
Egypt 1997

b.  Social Insurance Contributions, Private Insurance Premiums, and Out-of-Pocket 
Payments

a. Direct, Indirect, and Cigarette Taxes
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Box 16.1 (continued)

In the second fi gure (b), we present the concentration curves for social insurance contri-
butions, private insurance premiums, and OOP payments. The latter concentration curve 
appears to lie outside the Lorenz curve, and the test reported in the table confi rms that 
there is dominance. However, unlike for direct and indirect taxes, the cumulative share of 
OOP payments is not signifi cantly different from the share of ATP at any of the quintiles.1 
Although the concentration curve for private insurance premiums appears to lie below 
the Lorenz curve at lower ATP, the opposite is true at higher ATP. In fact, the test does 
not reject nondominance (/proportionality). The concentration curve for social insurance 
contributions is almost exactly on top of the Lorenz curve (indicating proportionality) up 
to the middle of the ATP distribution but lies inside the Lorenz curve for the top half of the 
distribution. This pattern in the top of the distribution leads to the test fi nding dominance 
of the concentration curve over the Lorenz curve and so regressivity. The quintile shares 
confi rm that the signifi cant differences are at the higher quintiles.

In summary, there is evidence that direct and indirect taxes plus OOP payments are 
progressive means of fi nancing health care in Egypt. There is no evidence that the ear-
marked cigarette tax and private insurance premiums depart signifi cantly from propor-
tionality. Social insurance premiums are regressive but only at the top of the distribution. 

1Despite this, the test fi nds dominance because we use the multiple comparison approach deci-
sion rule, which requires only one signifi cant difference from, in this case, 19 quantile comparison 
points (see chapter 7).

Distributional Incidence of Sources of Health Finance in Egypt, 1997

 Nonearmarked taxes  Earmarked taxes 

 Equivalent Direct   Social Private
Equivalent household household personal Indirect Cigarette insurance insurance OOP
expenditure quintile expenditure taxes taxes tax contrbns. premiums payments

Poorest 20%  7.85% 2.35%* 4.96%* 10.90%* 8.17% 6.36% 7.11%
(standard error)  (0.1481) (0.7609) (0.2276) (1.5543) (0.6241) (1.4012) (0.8350)

Poorest 40%  20.23% 8.70%* 13.86%* 23.54% 21.13%  16.78% 17.56%
 (0.3051) (1.9313) (0.5304) (3.1339) (1.0234) (2.4107) (1.6167)

Poorest 60%  36.46% 17.12%* 27.00%* 38.92% 40.91%* 33.18% 32.45%
 (0.4761) (3.0182) (0.9359) (5.0465) (1.5111)  (3.2497) (2.7124)

Poorest 80%  58.24%  35.60%* 46.15%* 56.14%  64.36%* 64.83% 53.44%
 (0.6415) (5.4012) (1.4279) (7.1683)  (1.5481)  (3.6676)  (4.1572)

Test of dominance 

– Against 45° line  – – – – – – –

– Against Lorenz curve   – –  +  –

Concentration indexa  0.3345 0.5846 0.4780 0.3283 0.2812  0.3334  0.3988
(robust standard error)  (0.0098) (0.0395) (0.0279) (0.0977) (0.0202) (0.0448) (0.0528)
(p-value)  (0.000) (0.000) (0.000) (0.001) (0.000)  (0.000)  (0.000)  

Kakwani index   0.2501 0.1435 –0.0061 –0.0532  –0.0011  0.0644
(robust standard error)   (0.1311) (0.0460) (0.1407) (0.0270)  (0.0748)  (0.0848)
(p-value)  (0.059)  (0.002)  (0.965) (0.051)  (0.988)  (0.449)

Note: For shares:  bold indicates signifi cant difference from population share (5%) 
* indicates signifi cant difference from expenditure share (5%). 

Standard errors for concentration and Kakwani indexes are robust to heteroskedasticity and within cluster correlation.
Dominance tests:  – indicates the 45-degree line/Lorenz curve dominates the concentration curve 

+ indicates concentration curve dominates 45-degree line/Lorenz curve 
Blank indicates nondominance. 

Dominance is rejected if there is at least one signifi cant difference in one direction and no signifi cant difference in 
the other, with comparisons at 19 quantiles and 5% signifi cance level. 

a. Gini index for equivalent household expenditure.
Source: Authors.
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uted by the poor will be less than their share of ATP. The Lorenz curve dominates 
(lies above) the concentration curve. The opposite is true for a regressive system. 

Measuring progressivity

Lorenz dominance analysis is the most general way of detecting departures from 
proportionality and identifying their location in the ATP distribution. But it does 
not provide a measure of the magnitude of progressivity, which may be useful 
when making comparisons across time or countries. Summary indices of progres-
sivity meet this defi ciency but require the imposition of value judgments about the 
weight given to departures from proportionality at different points in the distribu-
tion (Lambert 1989). The Kakwani index (Kakwani 1977) is the most widely used 
summary measure of progressivity in both the tax and the health fi nance litera-
tures (O’Donnell et al. forthcoming; Wagstaff et al. 1992; Wagstaff et al. 1999).

We gave the defi nition of the Kakwani index in chapter 14. It is twice the area 
between a payment concentration curve and the Lorenz curve and is calculated as 
πK = C – G, where C is the concentration index for health payments and G is the 
Gini coeffi cient of the ATP variable. The value of πK ranges from –2 to 1. A negative 
number indicates regressivity; LH(p) lies inside L(p). A positive number indicates 
progressivity; LH(p) lies outside L(p). In the case of proportionality, the concentra-
tion lies on top of the Lorenz curve and the index is zero. But note that the index 
could also be zero if the curves were to cross and positive and negative differences 
between them cancel. Given this, it is important to use the Kakwani index, or any 
summary measure of progressivity, as a supplement to, and not a replacement of, 
the more general graphical analysis.

In a generalized Kakwani index, the judgment about the weight given to depar-
tures from proportionality along the ATP distribution is made explicit through the 
choice of a parameter (Lambert 1989). An alternative to the simple Kakwani is the 
Suits index, which gives greater weight to departures from proportionality that 
occur among households higher up the ATP distribution (Suits 1977).

Progressivity of overall health fi nancing

The progressivity of health fi nancing in total can be measured by a weighted aver-
age of the Kakwani indices for the sources of fi nance, where weights are equal to 
the proportion of total payments accounted for by each source. Thus, overall pro-
gressivity depends both on the progressivity of the different sources of fi nance and 
on the proportion of revenue collected from each of these sources. 

Ideally, the macroweights should come from National Health Accounts (NHA). 
It is unlikely, however, that all sources of fi nance that are identifi ed at the aggregate 
level can be allocated down to the household level from the survey data. Assump-
tions must be made about the distribution of sources of fi nance that cannot be esti-
mated. Their distributional burden may be assumed to resemble that of some other 
payment source. For example, corporate taxes may be assumed to be distributed as 
income taxes. In this case, we say that the missing payment distribution has been 
allocated. Alternatively, we may simply assume that the missing payment is dis-
tributed as the weighted average of all the revenues that have been identifi ed. We 
refer to this as ventilation. Best practice is to make such assumptions explicit and to 
conduct extensive sensitivity analysis.



Box 16.2 Measurement of Progressivity of Health Financing in Egypt

Concentration and Kakwani indices by source of health fi nancing in Egypt are given 
in the bottom part of the table in box 16.1. All concentration indices are signifi cantly 
positive confi rming, as was clear from the concentration curves and dominance tests, 
that the better-off contribute absolutely more to the fi nancing of health care than do 
the poor. The index is largest for direct payments and smallest for social insurance 
contributions, suggesting that direct taxes are most progressive and social insurance 
contributions the least so. The Kakwani indices for both direct and indirect tax are sta-
tistically signifi cantly positive, marginally so in the case of direct taxes (10 percent), 
indicating progressivity. For the cigarette tax, private insurance, and OOP payments, 
the Kakwani indices are not signifi cantly different from zero. In the latter case, this 
seems inconsistent with the result of the dominance test, which indicates that the OOP 
concentration curve is dominated by the Lorenz curve. The explanation would appear 
to be that the curves differ in the top half of the ATP distribution but are near coinci-
dent in the bottom half, where the Kakwani index places more weight. The Kakwani 
index for social insurance contributions is signifi cantly negative at just above the 5 per-
cent signifi cance level. Again, the magnitude of the index is reduced by the near pro-
portionality in the bottom half of the ATP distribution. 

We can formally test for the relative progressivity of different sources of fi nance 
using dominance methods. The results, which are reported in the table, indicate that 
the concentration curve for direct taxes is dominated by all the others, and so we can 
conclude that direct taxes are the most progressive source of fi nance. Next come indi-
rect taxes, the concentration curve for which is dominated by all the others but for OOP 
payments. There are no signifi cant differences between the concentration curves for 
social insurance, private insurance, cigarette taxes, and OOP payments. These sources 
cannot be ranked in relation to progressivity.

Tests of Dominance between Concentration Curves for Different Sources 
of Health Finance, Egypt 1997

 Cigarette Private  Indirect Direct
 tax  insurance  Out-of-pocket  taxes  taxes 

Social insurance  non-D  non-D  non-D  D  D 

Cigarette tax   non-D  non-D  D  D 

Private insurance    non-D  D  D 

Out-of-pocket     non-D  D 

Indirect taxes      D 

Note: D indicates that concentration curve of row source dominates (is more progressive than) 
that of column source. Dominance is rejected if there is at least one signifi cant difference in one 
direction and no signifi cant difference in the other, with comparisons at 19 quantiles and 5% 
signifi cance level. Non-D indicates that nondominance between the concentration curves cannot 
be rejected. 

Source: Authors.

Box 16.3 Derivation of Macroweights and Kakwani Index for Total Health Finance, 
Egypt, 1997

The NHA shares of total health revenues in Egypt (1994–5) from various fi nance sources 
are given in the table. The table also shows which of the various fi nance sources can be 
allocated, either directly or through estimation, from the survey data. In this example, 
as in most others, the main diffi culty concerns the allocation of the 33 percent of all 
health care fi nance that fl ows from general government revenues. Only direct personal 
and sales taxes, which account for only one-sixth of government revenues, can be allo-
cated down to households. Nonetheless, it is possible to allocate to households, rev-
enues that account for 72 percent of all health care fi nance. 
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Health Finance by Source of Progressivity of Overall Health Financing, Egypt 1997

  
Share of  Method of  Kakwani 

 Macroweights 

Finance source  total fi nance allocation by source  Case 1  Case 2  Case 3 

General government revenues  32.98% 

Taxes

a. Income, capital gains, and property  0.78  reported  0.2501  0.0469  0.0552  0.0108

b. Corporate  4.83  ventilated
  allocated / 

c. Other income, profi t, and capital gains  0.62  ventilated

d. Domestic sales of goods and services  4.72  estimated  0.1435  0.2829  0.2825 0.0649
  allocated / 

e. Import duties  3.64  ventilated

f. Other  3.22  ventilated

Nontax revenue 15.16  ventilated

Earmarked cigarette tax 3.00  estimated  –0.0061  0.0300  0.0300  0.0425

Social insurance  6.67  estimated  –0.0532  0.0667  0.0667  0.0919

Private insurance  5.57  reported  –0.0011  0.0557  0.0557  0.0768

Out-of-pocket payments 51.77  reported  0.0644  0.5177  0.5177  0.7132 

Total  100%    1.0000  1.0000  1.0000 

% revenues allocated  72.51%    

 Kakwani for total health fi nance  0.0819  0.0839  0.0527

Derivation of macroweights:

Case 1—Unallocated revenues distributed as the weighted average of allocated taxes.

Case 2— Taxes c. distributed as taxes a. Taxes e. distributed as d. Remainder of unallocated revenues 
distributed as weighted average of allocated taxes. 

Case 3—Unallocated revenues distributed as weighted average of all allocated payments. 

Sources: Government of Egypt 1995; Rannan–Eliya 1998.

Box 16.3 (continued)

 We consider three sets of assumptions about the distribution of unallocated revenues. 
In case 1, it is assumed that unallocated general government revenues are distributed as the 
weighted average of those taxes that can be allocated. Essentially, this involves infl ating the 
weight given to the taxes that can be allocated. For example, the weight on domestic sales 
taxes is infl ated from its actual value of 0.0472 of all health fi nance to a value of 0.2829 (= 
[4.72/5.5]*0.3298) to refl ect the distribution of unallocated revenues. In case 2, we assume 
that “other income, profi ts, and capital gains taxes” are distributed as direct personal taxes 
and that import duties are distributed as sales taxes. It is assumed that the rest of the unal-
located revenues are distributed as the weighted average of the allocated taxes. Finally, in 
case 3, we assume that unallocated revenues are distributed as the weighted average of all 
allocated payments (and not just allocated taxes). Another interpretation of this case is that 
the Kakwani index is informative of the overall progressivity of only those health payments 
that can be allocated to households. 

The relative emphasis given to such alternative scenarios should depend on evidence as to 
the relative validity of the underlying assumptions. In the example, the various assumptions 
about the distributions of the unallocated revenues makes little difference to the conclusion 
about the overall progressivity of the health fi nance system. In every case, the Kakwani index 
for total payments is only very slightly positive, indicating near proportionality.

Source: Authors.
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Computation

Quintile shares, dominance tests, and concentration indices can be computed as 
described in chapters 7 and 8. Computation for the Kakwani index is provided in 
chapter 14. 
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