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The  Swiss  healthcare  financing  system  is  on  the  verge  of  one  of  its  largest  reforms.  The  Swiss  parliament
is  currently  debating  how  to  reallocate  about  20  % of total  health  expenditures.  Swiss  cantons  make
substantial  tax-funded  contributions  to health  expenditures  by  paying  55 % of  hospital  inpatient  costs.  As
health insurers  are fully  responsible  for all outpatient  costs,  the  present  system  may  provide  unintended
incentives  to treat patients  in inpatient  settings.  This  paper  presents  and  evaluates  three  alternative
reform  proposals  for the  reallocation  of the  cantonal  contribution.  Two  proposals  are  currently  under
consideration  in  the  Swiss  parliament,  suggesting  either  partial  cost-sharing  (20 %)  of all healthcare
costs  or  inclusion  of  cantonal  contributions  into  the risk-equalization  fund.  A third  option  is developed
ayment fit in  this  paper,  which  proposes  using  the  cantonal  funds  to pay  a share  of  insurer’s  expenses  above  a
high-cost  threshold.  The  high-cost  risk-sharing  alternative  is  clearly  superior:  it  mitigates  the  incentive
to  discriminate  against  sicker  individuals,  improves  incentives  for cost  control,  and  reduces  risk  of  loss
for insurers.  The  paper  adds  results  from  Switzerland  to an international  literature  on the properties  of
adding  high-cost  risk  sharing  to a  risk  equalization  model.

© 2020  The  Author(s).  Published  by  Elsevier  B.V.  This  is  an  open  access  article  under  the  CC
. Introduction

Germany, Israel, The Netherlands and Switzerland, among other
ountries, provide health insurance to their residents through
ealth insurance markets where individuals choose from a set
f competing insurers. The Medicare Advantage and Marketplace
nsurance sectors in the U.S. take a similar approach (see [1]). The
undamental health policy issue faced in all these settings is bal-
ncing the goal of financing health insurance equitably against the
oal of structuring the insurance market with incentives for effi-
iency. In all of these countries, part of the solution is to work public
ubsidies financed by tax revenue into the payment flow. When

sed carefully, and combined with health insurance market regu-

ation, public funds can improve both the fairness and efficiency of
ndividual health insurance markets. In Switzerland, cantons make
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substantial tax-funded contributions in the form of partial payment
for hospital, but not other, costs. Reforms to the Swiss payment
system are currently under discussion to reduce the distortionary
effect of the current system. This paper considers and evaluates
alternative ways the cantonal funds might be used to improve fair-
ness and efficiency. We do this for the two  alternatives currently
under consideration in the parliament and introduce a third option
with potentially better outcomes. Concerns for fairness and effi-
ciency are shared in all countries. All countries also share a highly
skewed distribution of health care costs. Evaluating the perfor-
mance of alternative payment approaches in the presence of the
skewed cost distribution is of interest everywhere (compare [2–5]).

The critical elements of regulation necessary for a fair and
efficient individual health insurance market include mandatory
participation and open enrollment, community-rated premiums,
specified minimum benefit packages, and risk adjustment of
insurer payments, all features present in Switzerland and accepted
in this paper as the institutional context for our analysis of the

role of public subsidies. Most often, improving fairness with public
funds takes the form of paying all (Israel) or part (Germany, The
Netherlands, U.S. Medicare) of the premiums for everyone with

e under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
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Fig. 1. Payment flows in Sw

ax funds, and/or using public funds to reduce the premium for
ow-income groups (Germany, The Netherlands, Switzerland, U.S.

arketplaces). Improving efficiency with public funds primarily
akes the form of protecting health insurers from losses associated
ith very high-cost cases (U.S. Marketplaces) or paying separately

or costs of certain expensive illnesses (Colombia, Israel).
Directing public funds to high-cost cases, the new option for

witzerland we consider here, can improve both the fairness and
fficiency of individual health insurance markets. Although all of
he countries mentioned above pay health insurers with a form
f “risk adjustment” such that plans are paid more for predictably
ore expensive enrollees, health costs are notoriously difficult to

redict, and payments in these formulas fall far short of covering
lan costs of those with very high spending, as has been found in
ermany, Israel, The Netherlands, the U.S., and elsewhere [1]. Public

unds can come into play after the realization of health care costs
y reimbursing plans for at least some of the costs for very costly
nrollees. The public subsidy for high-cost cases not only protects
nsurers (particularly smaller insurers) and encourages supply of
ealth insurance, thereby improving efficiency, but also the subsidy
rotects enrollees with costly illnesses by mitigating the efficiency
roblem of adverse selection. When plans lose less on very sick
eople, they have less incentive to discourage their enrollment by
nderserving those with expensive, chronic illnesses. A fair (and
fficient) health insurance market provides access and good care
o the sick as well as the healthy.

The Swiss health insurance system is organized according to
rinciples of regulated competition (for a detailed overview, see
6]). Basic health insurance is compulsory for all Swiss residents
nd provides comprehensive coverage of medical services, medi-
al products, pharmaceuticals and some other health care services.
asic health insurance plans are offered by approximately 50
rivate insurance companies. However, health plans and health

nsurers are subject to strict regulation. First, health insurers are
bliged to accept all individuals who wish to enroll (open enroll-
ent). Second, insurers may  not make profits on basic insurance

lans. They are, however, allowed to sell profitable supplemen-
ary insurance that are free-market oriented and cover services,
.g., dental services, not part of the basic plan, but may  not make
nancial transfers between basic and supplementary plans. Third,

he premiums of basic health plans are community-rated per
anton, but may  differ among up to three premium regions per
anton and must be lower for children (0–18) and young adults
mpulsory health insurance.

(19–25). As a result of community-rated premiums, a prospective
risk equalization scheme based on age, gender, an indicator of a
prior hospitalization, and indicators of past prescription drug use
mitigates incentives for insurers to practice risk selection. In an
additional form of public contribution not analyzed here, cantons
subsidize premiums for individuals from low-income households.

For centuries, the cantons have owned and run hospitals and
planned their capacity. Today, cantons continue to pay directly at
least 55 % of the costs of inpatient hospital care. These public funds
reduce premiums overall, and may  improve the efficiency of the
health insurance market by relieving insurers from some of the risk
associated with hospitalized individuals who tend to be higher cost.
In 2015, the cantons contributed CHF 8.4 billion towards inpatient
services, which corresponds to roughly 20 % of the expenditures of
basic health insurance (see Fig. 1). By subsidizing inpatient care but
not outpatient care, the present system may  distort choices of the
site of care, which is inefficient when outpatient care is less costly
than inpatient care and the quality of outcome is the same. This
point has been made against the current system for years (see [7]
for an early critique). As trends in the site of treatment move more
to outpatient care, cantons benefit from relieving them of some of
their contribution.

At the initiation of the health insurer associations, the Swiss
parliament has been debating the best use of the cantonal funds.
To increase political feasibility every proposal maintains the mag-
nitude of cantonal contributions equal to the status quo. One health
insurer association (Santésuisse) proposes to include changing the
form of subsidy to a proportional risk sharing equal across all
services, whereby, instead of paying 55 % of hospital costs, the
cantons would be responsible for roughly 20 % of all costs and
pay their funds to the insurers. We  refer to this alternative here
as Proportional Risk Sharing. The other health insurer association
(Curafutura) argues the cantonal funds should be redirected from
a subsidy to health care costs as a lump-sum payment into the risk
equalization fund, either on a capitated or potentially risk adjusted
basis, which we show in the appendix yield the same system-
wide results. We  refer to these policies as Lump-Sum Subsidies.
Finally, recent research in the design of health plan payment
has shown the potential benefit of using some funds for reinsur-
ance due to the skewness of the cost distribution (see [2] for the

US, [3] for Germany, [4] for these two countries including The
Netherlands and [5,8] for Switzerland). This leads to a third pro-
posal, to use cantonal funds to pay a share of insurer’s expenses
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bove a high-cost threshold, whether those high costs are due to
ther forms of care as well as inpatient care. We  refer to this policy
s High-Cost Risk Sharing. High-cost risk sharing with copayment
n order to maintain efficency incentives of the insurer for outlier
osts is only one possibility to implement reinsurance (for a sys-
ematic discussion of different concepts, see [9]). We  compare each
roposed alternative to the current combination of risk equaliza-
ion and canton hospital-based subsidies, which we refer to as the
urrent Policy.

The policy alternatives have different implications for incentives
elated to selection, risk born by insurers, and incentives to contain
osts. This paper conducts a preliminary evaluation of the three
lternatives in comparison to the Current Policy.

. Material and methods

We  have access to the full population of the largest Swiss health
nsurer in compulsory health insurance in 2016 covering about 1.3

illion individuals, and corresponding to a national market share
f about 16 %. We  have individual information about gender (52 %
omen), age group (mean age: 51), canton of residence and prior
ospitalization (7.9 %) and pharmaceutical cost group (PCG) flags,
ll used in the current Swiss risk adjustment calculation. Children
re excluded from risk adjustment, so our study sample consists of
oughly 1.0 million adults. Our data include insurer individual-level
pending (mean: 3952 CHF; not including consumer copayments)
nd the 55 % hospital subsidy paid by the canton for hospital-
zed individuals (mean: 922 CHF; estimated based on the observed
nsurer payment being 45 % of the total). Using pooled data from
he entire country our estimates will vary slightly from an official
ystem where age and gender cells are figured at the canton level
though Switzerland runs the same risk adjustment model for the
CGs at the national level). For more information about the empir-
cal application of our version of the Swiss risk equalization model
ee [5].

The risk-equalization model uses the same risk adjustors across
ll of our simulations. The estimation of the risk equalization model
ecognizes differences in insurer obligations across the policy alter-
atives and estimates regression weights to explain obligations net
f any risk sharing. Our risk equalization model can be regarded as
eing optimized contingent upon the form of cantonal contribu-
ion (see Appendix for details). Payments to an insurer equal the
redicted value from the risk equalization model plus, depending
n the policy alternative, risk sharing or the lump-sum subsidy.

The most common statistic evaluating a risk equalization
cheme is the R2 from a linear regression with insurer spending
he dependent variable and the various risk adjustor variables as
ndependent variables. A higher R2 indicates a mitigation of insurer
ncentives to discriminate against sicker individuals, which can be
egarded as an improvement both in terms of fairness and effi-
iency. The R2 measure requires a straightforward modification in
he Swiss context. Insurers receive payments from the cantons as
ell as risk equalization payments and both forms of payment help
atch revenues to costs.
The fit measure taken from the research literature to deal with

ombining risk equalization and risk sharing is referred to as pay-
ent system fit (PSF), a simple generalization of an R2 replacing the

redicted value from the regression with the payment an insurer
ould receive for a person and figuring the fit on this basis (see

10] for details and [5,8] for an application to the Swiss context).
ormally, PSF can be defined as:
SF = 1 −
∑n

i=1(Ci − Zi)
2

∑n
i=1

(
Ci − C

)2
, (1)
24 (2020) 1363–1367 1365

where Ci and Zi are insurer costs and revenues (risk equalization
plus any risk sharing or lump sum) for individual i, respectively.

Another commonly reported statistic characterizing health plan
payment performance is the Cummings prediction measure (CPM)
which replaces the squared discrepancies between costs and rev-
enues with linear absolute value before summing. The CPM can be
generalized in the same way to take account of risk sharing and
becomes in our context:

CPM = 1 −
∑n

i=1

∣
∣Ci − Zi

∣
∣

∑n
i=1

∣
∣Ci − C

∣
∣ (2)

A higher CPM also indicates a mitigation of plan incentives to
discriminate against sicker individuals. The CPM is linear in the dis-
crepancies between payment and costs whereas PSF is quadratic in
the discrepancies. The rational for squaring comes from welfare
economics where the welfare loss from a pricing error is approx-
imately quadratic in the price gap. Layton et al. [10] discuss this
in the context of risk equalization evaluation. Van Kleef et al. [11]
make the observation that payment gaps might be raised to a power
between 1 (as in CPM) and 2 (as in PSF). Any power above 1 will put
more weight on larger gaps. In addition, the group-level metric for
evaluation discussed next is linear in gaps as well, providing a dif-
ferent perspective than the squaring involved in the conventional
R2 statistic evaluating risk equalization models and its generaliza-
tion, the PSF, applied here. As long as values somewhere in between
CPM and PSF capture insurer’s incentives to discriminate, the find-
ings support our recommendation.

Evaluations of payment systems also commonly supplement
measures of fit at the individual level (such as PSF and CPM) with
group-level measures, with the purpose of checking incentives
for an insurer to systematically select against specific groups of
patients. In the absence of information to group individuals by dis-
ease, we check the performance of the four alternatives studied
here in terms of how well payments match costs for groups defined
as those among the top 1% (and the top 10 %) of spending in the pre-
vious year. As the payment system falls short of matching payments
for these groups, it creates incentives to select against individu-
als with persistent high levels of spending. Specifically, we  report
average undercompensation for members of each group g defined
as:

Undercompensationg =
∑

i  ∈ g(Zi − Ci)

ng
(3)

Here, ng is the number of members of group g.
Another important consideration regarding the performance of

a payment system is its effect on incentives for controlling costs.
Generally, risk sharing diminishes incentives an insurer has to con-
trol costs. We  also compare our four alternatives based on their
effect on incentives. The research literature contains no consensus
about the best way  to measure cost-control incentives. Building
on some previous literature, including research on incentives in
the existing Swiss payment system [8], we  apply two  measures
of incentives, the share of the population affected by risk sharing
incentives, and the increase in revenue to an insurer in response to
a one CHF increase in spending on each enrollee. Incentives for cost
control improve the fewer people affected by risk sharing and the
less responsive revenues are to additional spending.

While the PSF, CPM, undercompensation for selected groups,
and cost-control incentives evaluate the incentives more from a
regulator’s perspective, we also consider the unexplained variation
in costs the insurer is responsible for, a measure of insurer risk. We

prefer unexplained variance in our context to the more common R2

because the latter cannot be readily compared across alternatives
when the insurer is responsible for different costs (see appendix
for details).
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Table  1
Fit measures for policy alternatives.

Policy Alternative PSF (in %) CPM (in %) Under-compensation for 1 %
top spenders in prior year

Under-compensation for 10
%  top spenders in prior year

Relative unexplained
Variance

Current Policy 56.5 40.7 −26,718 −5610 100 %
Proportional Risk Sharing 45.8 36.3 −25,973 −5279 125 %
Lump-Sum Subsidy 17.6 21.5 −31,107 −5588 190 %
High-Cost Risk Sharing
- with 20 % copayment 78.3 40.8 −13,315 −4490 50 %
-  with 10 % copayment 79.3 40.8 −12,024 −4470 48 %

N equ. 2). Unexplained variance measures the risk left to the insurer after payments (see
A
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Table 2
Incentive measures for policy alternatives.

Policy Alternative Increase in Revenue in Response to a 1 CHF
Increase in Spending on All Enrollees

Current Policy 0.04
Proportional Risk Sharing 0.20
otes: PSF is payment system fit (equ. 1). CPM is Cummings Prediction Measure (
ppendix for a formal definition).

. Results

Simulation results are contained in Table 1. The Current Policy
as a PSF of 56.5 %, and underpays the top 1% of spenders from the
rior year by 26,718 CHF on average. The fit statistic is much higher
han the R2 reported previously for the Swiss system (ranging from
1 % to 30 %, see [6] Table 16.2). The reason for this is that previous
esearch generally reports R2 from regressions on health care costs
et of subsidies, without recognizing the contribution of cantonal
isk sharing to the overall fit of the payments to the costs. When
ubstantial risk sharing is present, as there is in the Current Policy,
he payment system fit, reflecting both the risk equalization and
isk sharing features is much higher than a simple regression R2 on
osts net of subsidies would indicate.

The first alternative we consider is Proportional Risk Sharing.
he PSF of this alternative is lower than the Current Policy, largely
ecause this new policy subsidizes all costs – low or high - by about
0 % while the Current Policy focus its 55 % subsidy on the prevailing
igh inpatient costs. Proportional risk sharing does little to affect
nderpayment for the previous high-spender groups and increases
he risk borne by the individual insurer by 25 %.

The Lump-Sum Subsidy policy would eliminate risk sharing. Fit
s much reduced, with the PSF driven down to 17.6 %. Elimina-
ion of any risk sharing exacerbates underpayment of the previous
igh-spender groups and nearly doubles the remaining risk for the

nsurer (190 %).
High-Cost Risk Sharing is calculated for insurer copayment rates

f 10 % and 20 %. If we set the share of spending the insurer contin-
es to be responsible for above the threshold at 20 %, the threshold

tself is then CHF 26,900 and only 4.3 % of the population is affected
y risk sharing in any year. When the insurer copayment falls to 10
, the corresponding threshold increases to CHF 30,100 (holding
he volume of subsidies constant) affecting 3.7 % of the popula-
ion. High-Cost Risk Sharing improves PSF very substantially above
he Current Policy, moving the metric of fit to 78.3 % (and 79.3 %
espectively). While the linear CPM improves little in comparison to
he Current Policy, underpayment for the previous high-spenders
s cut in half for the 1% group and cut by over one fifth (or CHF 1000)
or the 10 % group. High-Cost Risk Sharing thus reduces selection
ncentives in comparison to the Current Policy measured at both
he individual and group levels. Also relevant is the 50 %-point
rop in the unexplained variance showing a substantial reduction
f the variance insurers must cope with. The improvement in fit is
he result of transferring payments to very high-cost cases where
lmost always the risk equalization formula underpredicts costs.
oth the share of population affected by risk sharing (not shown)
s well as the fit metrics hardly change if the insurer’s copayment
s cut in half to 10 %.

In terms of incentives for cost control, we begin with a charac-

erization of the Current Policy. Hospital risk sharing in the current
olicy affects the 11 % of the population with a hospitalization each
ear. These people’s hospital claims account for 59 % of their total
osts of which 55 % are subsidized by the canton. A CHF increase
Lump-Sum Subsidy 0.00
High-Cost Risk Sharing 0.02

in spending for the other 89 % of the population has no effect on
insurer revenues. Thus, on average, a CHF increase for each enrollee
reduces incentives to control costs by 0.11*0.55*0.59 ≈ 0.036 below
a fully prospective system (Table 2).

As noted earlier, a Proportional Risk Sharing system would cover
about 20 % of all costs, implying that an insurer gets 20 cents back
for every extra CHF spent.

The Lump-Sum Subsidy alternative is the most powerful in
terms of creating incentives for controlling costs because the
insurer is at-risk for all costs. An increase in spending has no effect
on insurer revenues.

High-Cost Risk Sharing affecting 4.3 % of the population and pay-
ing 80 % of their costs above a threshold which is 40 % of their total
costs, implies an insurer gets back on average 0.043*0.4 ≈ 0.017
CHF for each CHF increase in spending. Thus, the High-Cost Risk
Sharing policy, because it also affects fewer people, would improve
cost-control incentives in relation to the Current Policy.

4. Discussion

Cantonal contributions to health care costs play an important
and constructive role in the Swiss health insurance payment sys-
tem. The tax-financed contributions improve the fairness of the
system by promoting the affordability of health insurance. The
contributions also mitigate incentives to insurers to discriminate
against high-cost cases, improving both fairness and efficiency.

Cantonal funds can be used differently to possibly further pro-
mote fairness and efficiency. We  consider three alternatives to the
Current Policy, all “balanced budget” in the sense of keeping the
cantonal contribution set to the same level. Redirecting cantonal
funds to the higher-cost cases, as depicted in our High-Cost Risk
Sharing alternative appears to be an attractive policy, improving
fit at the individual level (higher PSF and constant CPM), the group
level (lower undercompensation for previous high spenders) while
improving incentives for cost control.

Proportional Risk Sharing falls short or fails to improve fit in rela-
tion to the Current Policy, and substantially weakens incentives for
cost control. Lump-Sum subsidies would introduce the most radical
change to the payment system. The effect of taking cantonal funds
out of risk sharing and putting the funds into a lump-sum sub-

sidy shifts health care cost risk onto insurers, enhancing incentives
to control costs, but at the expense of a degradation in incentives
related to enrolling and serving sicker individuals.
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In sum, High-Cost Risk Sharing is the only win-win-win policy
lternative to the Current Policy.

We  have considered only three specific alternatives to the Cur-
ent Policy, which of course can be mixed and matched. An example
ould be a policy moving 25 % of cantonal funds to a lump-sum sub-

idy, and reserving the other 75 % of the cantonal funds to pay for
igh-cost risk sharing at a threshold somewhat higher than the one
tudied here. Our results imply that the tradeoff between incentives
or cost control and incentives for selection made by the regulator
hould be made by a choice of how much of cantonal contributions
ill shift to a lump-sum subsidy and how much will be reserved

or high-cost risk sharing.
Also within the approach of High-Cost Risk Sharing, there are

urther alternatives not discussed in this paper. Van Barneveld et al.
romote an ex ante High-Risk Sharing [9] to reduce an insurer’s

ncentive for selection; however, this alternative leaves the insurer
o cope with high and (individually) unexpected outlier costs. Risk
haring could refer to costs or to outlier residuals after calculating

 payment system fit. Schillo et al. show that fit improves for the
ame funds devoted to risk sharing if the risk sharing is directed to
esidual underpayments rather than high spending [3].

As a final note, we comment on the alternative policies from the
tandpoint of the Swiss insurers. Although we do not here conduct

 detailed empirical evaluation, higher PSF implies a reduction in
nexplained variance. Lower variance in net returns can translate to

ower insurer costs. For example, lower variance in returns implies
 need for less funds set aside for reserves against an unusually high
oss. This advantage may  be particularly important for the many
mall insurers in the Swiss health insurance market.

. Conclusion

Previous research on the financing of Swiss health insurance
as failed to fully recognize the risk-sharing effect of cantonal con-
ributions. Since the current policy subsidizing only inpatient care
reates imbalanced incentives politics is debating about the better
se of the cantonal funds. We  show that the proposed alternatives
esult in worse incentives than the current policy, while presenting
n alternative with better outcomes. With the same magnitude of
antonal subsidy we identify a rare win-win-win in health policy.
hat is, consumers are better protected against incentives for risk
election, the regulator achieves greater incentives for cost control,
nd insurers are better protected against risk of losses.

Our paper adds to the accumulation of findings that risk sharing
or very high cost cases can improve the performance of health-

are payment systems. Although the institutional situation differs
mong countries, the goal of reducing incentives for selection in the
ontext of highly skewed health care costs is a universal predica-
ent.

[
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