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Abstract
Equity in healthcare in British Columbia is defined as the provision of services based 
on need rather than ability to pay and a separation of contributions to financing from 
the use of services. Physician and hospital services in Canada are financed mainly 
through general tax revenues, and there is a perception that this financing is progres-
sive. This paper uses Gini coefficients, concentration indexes and Kakwani indexes 
of progressivity to assess the progressivity of medicare financing in British Columbia 
in 1992 and 2002. It also measures the overall redistributive effect of medicare serv-
ices, considering both contributions to financing and use of hospital and physician 
services. The conclusion is that medicare does redistribute across income groups, but 
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this redistribution is the result solely of the positive correlation between health status 
and income; financing is nearly proportionate across income groups, but use is higher 
among lower-income groups. Informed public debate requires a better understanding 
of these concepts of equity. 

Résumé
L’équité dans les soins de santé en Colombie-Britannique est définie comme étant la 
prestation de services en fonction du besoin plutôt qu’en fonction de la capacité de 
payer, et une séparation des contributions au financement et de l’utilisation des servi-
ces. Les services fournis par les médecins et les hôpitaux au Canada sont financés prin-
cipalement par les recettes fiscales générales, et beaucoup croient que ce financement 
est progressif. Cet article utilise les coefficients de Gini, les indices de concentration 
et les indices de progressivité de Kakwani pour évaluer la progressivité du finance-
ment de l’assurance-maladie en Colombie-Britannique en 1992 et en 2002. Il mesure 
également l’effet de redistribution général des services d’assurance-maladie, en tenant 
compte à la fois des contributions au financement et de l’utilisation des services fournis 
par les hôpitaux et les médecins. On en vient à la conclusion que l’assurance-maladie 
est redistribuée entre les différents groupes de revenus, mais que cette redistribution 
est uniquement le résultat de la corrélation positive entre l’état de santé et le revenu; le 
financement est presque proportionnel entre les groupes de revenus, mais l’utilisation 
est plus élevée chez les groupes à plus faible revenu. Un débat public éclairé exige une 
meilleure compréhension de ces concepts d’équité. 

T

THE HEALTHCARE SYSTEM IN CANADA IS OFTEN DESCRIBED AS A KEY 
national treasure, an integral part of the country’s identity. The ongoing pres-
ence of healthcare in discussions and debates reflects not only the importance 

of the system to the general public, but also the fact that healthcare in Canada is 
largely a public enterprise. The majority of healthcare services are publicly funded, the 
private insurance market is absent in the key areas of hospital and physician services, 
and provincial governments are the primary payers. 

A review of federal and provincial (British Columbia) legislation and major policy 
documents identified three related, but distinct, principles of equity for the health-
care system (McGrail 2006). The primary equity principle in healthcare in British 
Columbia is the provision of services (at least hospital and physician services) based 
on need rather than ability to pay. The second is the financing of those services from 
tax revenues, effectively separating financial contributions to the healthcare system 
from use of physician and hospital services. These values may not be immutable, but 
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they have been clear and consistent over several decades. More contentious is the third 
principle of equity: financing hospital and physician services through progressive taxa-
tion. This principle emerges only in the report of the Romanow Commission (2002), 
but seems to have longer-standing resonance with the public (Mendelsohn 2004).

Publicly financed healthcare systems are redistributive, taking financing from the 
whole of the population and providing healthcare services to the individuals who need 
them. The extent of the total redistribution depends on two separate policy choices 
related to the principles of equity in financing. One choice is the desired redistribution 
from healthy to sick. The stronger the separation between contributions to financing 
and use of healthcare services, the greater will be this redistribution.

The second policy choice is the desired redistribution among income groups, 
determined by the relative mix of sources of finance. Generally speaking, there are five 
major potential sources of funds to support any healthcare system: direct taxation 
(e.g., income taxes), indirect taxation (e.g., consumption taxes), social insurance, pri-
vate insurance and out-of-pocket payments (Wagstaff et al. 1999). 

Redistribution among income groups is determined by the total progressivity or 
regressivity of financial contributions to the healthcare system. Progressive financing 
means that the proportion of taxes that are paid increases with income, with the result 
that the distribution of income is more equal after healthcare financing. Proportionate 
systems claim equal percentage shares of income from all income groups, leaving the dis-
tribution of income unchanged. In regressive systems, lower-income groups pay a higher 
proportionate share of income, resulting in a more unequal distribution of income after 
healthcare financing. (Even in a regressive system, higher-income groups may contribute 
more in total dollars to healthcare financing. The key is not the total amount of money 
contributed, but the proportion of total income that those contributions represent.)

When there is public discussion about financing medicare services in Canada, 
the tendency is to think of income taxes, which are progressive, as being the main 
source of that financing. A good example of this thinking comes from the Romanow 
Commission’s report, which relied heavily on the work of a “Citizens’ Dialogue” to 
inform its positions on the public’s values and the policy changes within healthcare 
that the public thought were most palatable (Maxwell et al. 2002). In each of 12 ses-
sions across the country, a small group of individuals was invited to join a day-long 
discussion and debate about the healthcare system, its current problems and poten-
tial solutions. The day both started and ended with a survey about preferred policy 
options in an attempt to assess both the opinions that people hold and how those 
opinions changed after informed debate. The idea was to go “deeper” into the issues 
than is possible with standard polling techniques.

The results of the Citizens’ Dialogue were described as clear and consistent across 
the country: “… [A]t the end of the day, citizens came to the conclusion that taxes 
are consistent with their notion of solidarity – that health care is a public good to be 
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financed by public means” (Maxwell et al. 2002: 45). In fact, the general preference was 
for earmarked taxes as a means of improving accountability for healthcare spending.

A closer reading of the Dialogue materials suggests that the word “taxes” is in fact 
treated as synonymous with “income taxes.” For example, the preparatory material for 
the focus groups says, in part, “This would mean that on average personal income taxes 
would be 12 percent higher than in 1999” (Maxwell et al. 2002: 99; emphasis added). 
In addition, the final report from the Romanow Commission referred to a continuing 
commitment to funding healthcare through “progressive taxation” (Romanow 2002: 31).

The objectives of this paper are to assess the progressivity of financing hospital 
and physician services in British Columbia in 1992 and 2002, as well as the over-
all redistributive effect of those sectors, considering the use of services as well as 
financing. This work follows methods used in studies in the tax literature that assess 
the effects of government policies on income distribution (Vermaeten et al. 1995; 
Kesselman and Cheung 2004; Dyck 2005), and in particular the work of Mustard et 
al. (1998), which focused specifically on the healthcare system. The hypotheses are 
that the progressivity of the tax system decreased in British Columbia between 1992 
and 2002 and that the total redistributive effect, combining financing and healthcare 
services use, also decreased between 1992 and 2002.

The next section describes the data sources and construction of variables used 
in the analyses. The following section then describes the analytic techniques used to 
assess progressivity and redistributive effect. This is followed by results, and then dis-
cussion and conclusions.

Data Sources and Variables
The majority of financing for physician and hospital services in Canada comes from 
general government revenues (CIHI 2005). Because this paper looks at financing phy-
sician and hospital services, the analyses do not depend on estimating the cost or dis-
tribution of private insurance covering such services as pharmaceuticals and dentistry. 

The focus here is on the income and tax concepts shown in Figure 1. In addition, 
following Mustard et al. (1998), the dollar value of hospital and physician services are 
treated as a “transfer” to the household using them. In other words, though the value 
of healthcare services is not “income,” for purposes of these analyses it is treated in 
the same way as an income transfer as a way of attributing that benefit back to each 
household. Analyses are conducted at the household level. Ethics approval was granted 
by the UBC Behavioural Research Ethics Board. Access to person-specific but non-
identifying information on healthcare services utilization was granted through the BC 
Linked Health database (Chamberlayne et al. 1998; British Columbia Ministry of 
Health and Centre for Health Services and Policy Research, UBC 1996).
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FIGURE 1. Creation of the analytic file
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Income, income taxes and government transfers

The income and income tax variables used here are based on a custom tabulation of 
1992 and 2002 tax filer data held at Statistics Canada (McGrail 2006). Data can be 
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released from Statistics only in highly aggregated form. User-specified analyses con-
ducted within Statistics Canada started with a known number or amount of individu-
als, households, income and tax and transfer payments within postal codes. For each 
postal code, the Statistics Canada analyst calculated disposable income per equival-
ized person, ranked the postal codes by this income and created 1,000 income bands, 
each containing (approximately) 1,400 families and 3,700 individuals. Equivalization 
is a means of ensuring comparability, with the assumption that the objective is to 
compare living standards (Ebert 1997, 1999). For example, a couple requires less 
than two times the income of a single person to achieve the same standard of living. 
Incomes per equivalized person were derived using the OECD modified scale, count-
ing the first adult as “1,” each subsequent person aged 14 and over as “0.5” and each 
child under age 14 as “0.3” (van Doorslaer et al. 2004a,b). This approach was chosen, 
first, because it allowed the creation of a large number of income bands and, second, 
because while the resulting variables are ecological, the heterogeneity of these variables 
within postal codes will be smaller than the heterogeneity within Statistics Canada 
dissemination areas, which are the unit used to create the commonly used income 
quintiles and deciles (Wilkins 2001).

Estimating consumption taxes and medical services premiums

In Canada, the majority of consumption taxes are collected in the form of provincial 
sales taxes and the federal Goods and Services Tax (GST), but other sources include 
excise and import taxes at the federal level, and alcohol, liquor and gasoline taxes at 
the provincial level (Statistics Canada 2004b). 

Statistics Canada has developed the Social Policy Simulation Database and 
Model (Statistics Canada 2003), available free of charge through the Data Liberation 
Initiative (Statistics Canada 2004a). This software allows the estimation of prov-
ince-specific consumption taxes and includes a table option that organizes output by 
income group. The unadjusted average disposable income per person in the income 
data set described above was used to “link” the per household consumption tax esti-
mates to those data. (See Table 4 in the Appendix at http://www.longwoods.com/
product.php?productid=18863&cat=488)

British Columbia is one of two provinces that, in 1992 and 2002, charged “insur-
ance premiums” to patients as a requirement for registration with the province for 
medical services coverage. Premiums are set based on family size, with subsidies avail-
able for low-income families. Premiums are allocated to families using subsidy infor-
mation available on the physician services file (McGrail 2006). (See Table 5 and Table 
6 in the online Appendix.)
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Adding in hospital and physician expenditures

Administrative data from the BC Linked Health Database (BCLHD) provided infor-
mation on individual-level use of hospital and physician services. These data were 
aggregated within each year of analysis, first to the individual level and then to fami-
lies, based on a family-grouping variable available in that data set. Fees paid are includ-
ed as part of the physician file. Hospital costs were estimated using Resource Intensity 
Weights and Day Resource Intensity Weights applied to acute inpatient and surgical 
day care separations, respectively, following procedures used by the BC Ministry of 
Health (S. Lee, personal communication 2002). Family postal codes were used to 
“link” utilization information to the 1,000 income bands described above.

Analysis
The distribution of income within a population can be depicted with a Lorenz curve. 
Ranking families in British Columbia in 2002 from lowest to highest disposable 
income using the variable described above, and then cumulating the population and 
their income (Figure 2, solid line), shows that the lowest-income 60% of the popula-
tion earn about 45% of total income. If, instead, everyone earned the same income, the 
Lorenz curve would be the straight diagonal line shown in the figure, referred to as the 
line of equality. Gini coefficients summarize the amount of inequality in the popula-
tion by calculating the distance between the Lorenz curve and the line of equality and 
then dividing by the total area under the line of equality. A Gini coefficient of 0 occurs 
when the Lorenz curve and the line of equality are the same, meaning there is no 
inequality in the distribution of income. A Gini coefficient of 1 indicates that all of the 
income is held by one person – perfect inequality. 

The same idea can be applied to distributions other than income, such as pay-
ment of taxes. In these cases, there are concentration curves and concentration indexes 
(with the different names reflecting only that “Lorenz curve” and “Gini coefficient” are 
reserved for income distributions). The dotted line on Figure 2 shows payment of fed-
eral and provincial income taxes in British Columbia in 2002, and indicates that the 
lowest-income 60% of the population pay about 35% of all income taxes. 

If the tax system is proportionate, meaning that all income levels face the same 
tax rate, then the Lorenz curve for pre-tax income and the concentration curve for 
tax payments would lie on top of each other; the tax has an impact on the amount 
of income available to each household, but no impact on the relative distribution of 
that income. Taxes can also be progressive (or regressive), meaning that the income 
distribution is more equal (or less equal) after the payment of taxes. As proposed by 
Kakwani (1977), the overall progressivity of a tax is the numeric difference between 
the concentration index of the tax and the Gini coefficient of the pre-tax income dis-
tribution (K = C – G). If the concentration curve for the tax lies below the Lorenz 
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curve, farther from the line of equality, as it does in Figure 2, C would be larger than 
G, which makes K positive, indicating a progressive tax. If instead the concentration 
curve for the tax lies between the Lorenz for income and the line of equality, G would 
be larger than C and K would be negative – indicating a regressive tax.

FIGURE 2. Lorenz curve of pre-tax income and concentration curve for tax pay-
ments, British Columbia, 2002
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Finally, Kakwani (1977) also showed that the total Gini coefficient for income 
is a weighted average of the Gini coefficients of each of the contributing sources of 
income. This idea has been applied to healthcare financing, where the overall progres-
sivity of financing is a weighted average of the progressivity of all of the input compo-
nents (Wagstaff et al. 1999); the same is done here.

The analysis thus consists of calculations of Gini coefficients and concentration 
indexes for the income, transfer and tax concepts in the data provided by Statistics 
Canada and for the healthcare services utilization data. These are calculated using 
linear regression ( Jenkins 1988; Kakwani et al. 1997). Kakwani indexes are calculated 
by simply subtracting the Gini coefficient of the distribution of total income from the 
concentration index for each tax, transfer and healthcare utilization measure. 
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Results

Overall distribution of healthcare finance

A large portion of general government revenue derives from taxes, both direct 
(income) and indirect (consumption and other) (see Table 1 in the online Appendix). 
About half of federal government revenues derive from personal income taxes, which 
means that we can estimate the distribution of payment by income of about half of 
British Columbia government revenues (from Table 1, 18.4% from personal income 
taxes + 21.2% from consumption taxes + 3.2% from MSP premiums + 0.5 (9.2% 
from general purpose transfers from the federal government + 2.4% from special-pur-
pose transfers from the federal government) = 48.6% in 2002).

Distribution of income and progressivity of tax payments

By any income measure – market income, total income, disposable income or consum-
able income – inequality as measured by Gini coefficients increased between 1992 and 
2002 (Table 2). The Gini coefficients reported here are smaller (suggesting a more 
equal income distribution) than reported elsewhere because of the ecological nature of 
the income variables. The patterns of change, however, are consistent with other analy-
ses (Frenette et al. 2004; McGrail 2006). 

Concentration indexes for transfers are negative because these are payments that 
are provided disproportionately to lower-income groups – they have the effect of 
decreasing income inequality. The concentration and Kakwani indexes for income 
taxes also increased in size between 1992 and 2002, meaning that income taxes were 
more progressive in 2002. (In fact, income taxes became more progressive in the early 
part of the 1990s and retained that progressivity through substantial tax cuts in 2000 
and 2001 [McGrail 2006].) Table 1, however, also shows that provincial income taxes 
declined as a share of government revenue between 1992 and 2002 from a high of 
23% to 18.5% of the total.

The payment of consumption taxes was more highly concentrated in higher-income 
groups in 2002 compared to 1992, resulting in a slight decline in the regressivity of 
those taxes. At the same time, consumption taxes grew in importance as a source of 
general government revenue (Table 1 in the online Appendix). The BC premium pay-
ments were also more concentrated in higher-income groups in 2002 because of a pol-
icy change that increased subsidies available for lower-income families (Tables 5 and 6 
in the online Appendix). Nevertheless, these premiums were similarly and substantially 
regressive in both years.

Finally, the use of hospital and physician services, like transfer payments, is more 
highly concentrated in lower-income groups, and the impact on income distribution is 
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stable over time. (The negative sign on Kakwani indexes for transfers and healthcare 
use may seem counter-intuitive. The sign is negative because these two concepts are 
payments to households rather than payments from households. A negative sign indi-
cates that the payments to households are more heavily concentrated in lower-income 
groups.)

TABLE 2. Gini coefficients, concentration indexes and Kakwani indexes for 
income and tax payments, British Columbia, 1992 and 2002
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The progressivity of healthcare financing and redistribution of healthcare 
expenditures

Multiplying the percentage share of government revenue for each type of tax from 
Table 1 (see online Appendix) by the Kakwani index of progressivity for each from 
Table 2 and then summing yields an overall tax progressivity index (Table 3). This 
progressivity lands at about 0.02 in both 1992 and 2002, a figure that is progressive, 
but only mildly so, and as Table 3 makes clear, is based on calculated Kakwani indexes 
for only about half of all sources of government revenue. 

TABLE 3. Overall progressivity of financing of physician and hospital services in 
British Columbia, 1992 and 2002
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Not including Kakwani indexes for the other components of general government 
revenue is computationally equivalent to saying those taxes are proportionate, that is, 
that the Kakwanis are equal to 0. There is clearly a potential for bias in the results, 
but income taxes are, generally speaking, the only progressive source of tax revenue for 
governments (Vermaeten et al. 1995; Kesselman and Cheung 2004). All other sources 
are usually understood to be proportionate at best, except for payments for employ-
ment insurance, for which relative contributions follow an inverted U-shaped pattern 
across income groups. The addition of other sources of general government revenue 
would either leave the results intact, if other financing sources were proportionate, or 
(more likely) reduce the estimate of progressivity of overall taxation.

FIGURE 3. Tax payments and physician and hospital expenditures as a percentage 
of income, by income decile, British Columbia, 2002
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Treating the value of hospital and physician services as a transfer to households 
has the effect of decreasing income inequality in both years. In both years, income 
inequality after adding in medicare expenditures is slightly lower than is the inequal-
ity of disposable income (Table 2). Figure 3 provides an income decile analysis of this 
redistribution, showing tax payments and medicare benefits as a percentage of income, 
with income deciles ranked from lowest (1) to highest (10). As expected, the tax bars 
indicate roughly equal proportions of income paid in taxes. The medicare bars, how-
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ever, show a marked and consistent increase across deciles, from the use of healthcare 
services representing about 2% of total income (on average) in the highest-income 
group to about 11% (on average) in the lowest-income group. Part of this trend is a 
denominator effect, in that the same value of medicare services will represent a higher 
proportion of income in a lower-income group. Another factor, however, is the inverse 
correlation between income and need for healthcare services; lower-income groups 
use more services because they tend to have greater healthcare needs and the health-
care system generally responds to those needs (see, for example, McGrail 2006; van 
Doorslaer et al. 2006).

Discussion and Conclusions
There is a strong progressive redistributive effect overall combining the financing and 
use of physician and hospital services. This effect has been achieved mainly through 
a policy choice related to the desired redistribution from healthy to sick. A tax-based 
system of financing creates a complete separation of contributions to financing from 
the use of physician and hospital services, which means universal contributions and 
concentrated benefit. The second finance-related policy choice about redistribution 
across income groups plays a very minor role, with roughly proportionate financial 
contributions across income groups. In other words, the redistribution occurs because 
all income groups pay into the system at the same (proportionate) rate, but lower-
income groups use proportionately more healthcare services. 

There are several things that must be kept in mind in interpreting this result. 
First, the analyses are based on distributional information for about half of all sources 
of general government revenue. The addition of other components of general tax rev-
enues would surely make the finding even closer to proportionate, and perhaps regres-
sive. Second, the use of postal code–derived measures of income and taxes attenuates 
the amount of inequality and progressivity/regressivity reported. Given the variety of 
income and tax measures used here, and the fact that they pull in different directions 
(income inequality will be understated, but so will the progressivity of income taxes), 
it is difficult to surmise what the overall impact might be. It is possible that they are 
offsetting effects. 

Finally, what is presented here is an estimate of the progressivity of public financ-
ing for two sectors of the heathcare system in a single province. If financing for other 
sectors were added, where the mix of sources is quite different, such as pharmaceu-
ticals and nursing homes and home support services, overall financing for healthcare 
would certainly be regressive. If analyses were extended to other provinces, there 
would likely be some differences in the extent of progressivity, especially after 2000 
when provincial income tax systems were de-coupled from federal income taxes. 
Alberta, for example, implemented a proportionate income tax, which would likely 
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make overall financing for medicare regressive. 
The result of a nearly proportionate overall tax system is consistent with the lim-

ited previous Canadian research in this area, at least back to the 1980s (Vermaeten 
et al. 1995; Dyck 2005; for a detailed review, see Kesselman and Cheung 2004). 
While proportionate financing for medicare is not inconsistent with the general his-
tory of healthcare financing in Canada, it is at odds with the recommendations of the 
Romanow report. The importance of the Romanow report is that its recommenda-
tions came after a concerted effort through the Citizens’ Dialogue to understand the 
priorities of the general public. The general public appears to believe that the health-
care system is financed progressively. The divergence of those beliefs from the current 
reality deserves some attention in future public policy debates about healthcare financ-
ing. A better understanding of financing and distributional issues in general would 
improve public debate about policy options and their implications. 
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Appendix

TABLE 1. Consolidated provincial government revenue and expenditures for  
fiscal year ending March 31, British Columbia, 1989–2003
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TABLE 4. Estimates of household-level consumption taxes, as derived from the 
Social Policy Simulation Database and Model

TABLE 5. BC premium rates and income-based subsidy cut-points, 1992

TABLE 6. BC premium rates and income-based subsidy cut-points, 2002
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