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ABSTRACT

an issue of concern to

This paper examines the cost structure in the nursing home ind

Swiss policy makers because of the explosive growth of € care costs and the aging of

e sector, and on

JEL CLASSIFICA

" This paper is the follow up version of a previous unpublished study by the same authors. We would like to
thank the Swiss Federal Statistical Office for providing the data. We also appreciate the helpful comments of
Alain Schoenenberger and Claudio Bologna from ECO’DIAGNOSTIC. The views expressed in this paper are
strictly personal. Responsibility for any remaining errors lies solely with the authors.
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1. INTRODUCTION

Health care costs are growing steadily in al industrialized countries as a result of
some supply and demand factors such as the aging of population, the cost-increasing
technology, the higher real income (inducing health care demand) and the rise in real health
care prices. A low rate of economic growth in conjunction with the increase in public social
and health care spending during the 1990s induced pressure for the Swiss Government to
restrain the fiscal deficit, contain costs and achieve efficiency gains. Given that a considerable
part of the Swiss public socia and health care budget is spent in the nursing home industry, a

specia attention could be paid to the possibility of improving t ficiency of this sector.

Moreover, the importance of the nursing home industry, withd@tal expenditures approaching

the 26 different legal platforms. Instead i system, Switzerland can
be seen as an ensemble of 26 micro-sy

the econometric approaghes are described in section 4. The data set and the estimation results
are presented in section 5. Section 6 takes a closer look at economies of scale and cost

efficiency and conclusions are drawn in section 7.

! The Swiss nursing home sector produces both social and health care services. For this reason in this paper we
consider the nursing home industry as belonging to both the social and health care sectors.
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2. THE SWISS NURSING HOME INDUSTRY

The nursing home industry, with over 1300 homes located in the whole country,
represents an important element of the Swiss social and health care sector and has at least
three characteristics:

- A remarkable variety of institutional forms operating in this sector;
- A market characterized by excess demand and by a large contribution from the state in
financial terms and in the definition of capacity on the supply side;

- A great regiona (cantonal) disparity in the supply of care to the elderly.

In the nursing home sector in Switzerland there are vari inds of institutions with

different origins and aims. Some nursing homes have been at the local level as non
medical centers, whereas other nursing homes have been &stabli serve a higher number

and hedth care

of potential users (a district) and have been equi provide

that there are different institutional forms operatin 98 to 2003, i.e.

private for-profit nursing homes, non prgfit pri insti and public institutions.

A significant regional differencelga 1 [ position of nursing homes
population in each Canton as far as the M is concerned. Some cantons
(Aarghau, Bern, Geneve private non profit institutions, while

per patient-day raAging fromfthe minimum of CHF 93.4 in Canton Uri to the maximum of
CHF 309.9 in canton €

cost per patient-day. Of course this variation can be attributed to many different factors,

/a, the median being canton Thurgauwith CHF 166.6 of average

which must be takeninto account when estimating the cost function. Among these factors we
can mention the inter-cantonal differences in the costs of living, which are reflected in
somewhat different average wage and price levels in the health sector, the type and number of
nursing homes (both factors may influence the case mix of the residents), the range of
services and the average level of comfort offered in the institutions (i.e. the quality of
services), the dimension of the nursing homes in terms of bed capacity (consequently there is
the risk of inefficiencies of scale in small and dlightly urbanized cantons) and the existence of

cost inefficiencies.
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Finally, Swiss cantons still apply different subsidy models in the nursing home
industry where the regulatory setting is different from one region to another. It is important to
point out that in most cantons the State intervenes in public and private institutions by
regulating the daily rates, setting quality standards, determining the minimum necessary
infrastructure and staff requirements and, above all, by granting a financial contribution in
form of subsidies. The degree of regulation covers a wide range of variation, from cantons
where the State does not give any direct financial contribution to the other extreme case where

the State covers both the investment costs and part of the operating costs.

3. COST MODEL FOR SWISSNURSING HOMES

activities such as eating,

A nursing home can, therefore, be represented as a firm transforming two major
inputs (capital and labor) into patient-days of nursing home care. Moreover, the cost model
specification should take into account a number of variables describing output characteristics
as well as regiona differences, which should capture the heterogeneous dimension of the
output of a nursing home. Assuming that output level and input prices are exogenous?, and

that (for a given technology) firms adjust input levels in order to minimize costs®, the firm's

These assumptions are the subject of debate in the literature with contrasting opinions. For a well presented
discussion see Breyer (1987).
3 This assumption implies an input orientation for efficiency measurement
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total cost of operating a nursing home can be represented by the following long run cost

function:*
TC= f( Y, PK, PL, H, R, Dfo, ch, Ds, Dpart, Dpu, an) (1)

where TC represents the total cost and Y is the output, represented by the total number of
patient-days of nursing home care. P, and P, are the prices of capital and labor, respectively.
The price of labor is computed as the ratio between total 1abor expenses divided by the number

of (full time equivalent) employees®.

Unfortunately the data which would alow us to cal e the capital stock using the

capital inventory method are not available. According S (1989) and Filippini

(2001) the capital stock is approximated by the n and operated by a
nursing home. The cost of capital is represent labor cost,
following the residual capital approach suggested Chiang (1983)
Hence the capita price is the ratio b ses and capital stock. H is the

average assistance time (expressed in ho [ ' s patients including both
normal daily activities (eating, personal i ysiological functions) and

medical care. Following M clke i able oduced in the model to control for

total cost differences among Swiss nursing homes, we decided to
introduce a set of dummy variables. This is because we want to keep the structure of the
model as simple as possible without neglecting cost shifting factors specified by the dummies.
We have introduced a dummy variable (Dr,) in the model to control for differences in cost

between standard nursing homes and nursing homes organized in the form of sheltered

* The adopted specification in this study is more or less similar to that used by Crivelli et al. (2002). However,
compared to that paper, we introduced some additional explanatory variables and we use a panel data set
instead of cross-sectional data.

® Unfortunately the source of the salary data was at aggregate level and it was impossible to distinguish between
the labor price of the different professional categories such as. doctors, nurses, and administrative staff.
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homes®. Dy is equal to 1 whenever the ratio of the medical and nursing staff to the residents is
bigger than 0.5 implying that for every two residents there is at least one member of the
medical staff (either a nurse or a doctor). This variable should distinguish nursing homes
operating with different levels of medical and nursing staff and can be viewed as a crude
proxy for the quality of care given to residents. Ds is introduced to control for the
heterogeneity in the supply of therapeutic and infrastructural services in the nursing homes.
Thisdummy variable is equal to one if the number of services provided within a nursing home
is bigger than 18 (3" quartile value). The services considered cover different categories such
as laundry, pharmacy, special therapies, recreational activities, spirjtual care, and so on’. Dpar

is a dummy variable which takes value one when the ratio ofgdotal workers to the full time

equivalent workers is bigger than 0.663 (median value). jable reflects the working

In(TC/P,) =a, +a, Iny +a_InP /P, +a, InH+a,InR

+a,, %In2 y+a, %In2 P /P ta., %In2 H +ag, %In2 R

+a, InyInP_ /P+a, InylnH + a,InyInR
+a,,InP /P, InH+a . InP_ /P InR +a,,InHINR
+afo Dfo +aqc ch +as Ds +apar Dpar +apu Dpu +anp an

2

® The sheltered homes offer less restricted life conditions to residents with a high degree of independence.

" This dummy variable could also reflect in some sense the nursing home's quality from a non medical point of
view, as various in-house activities make the stay more interesting and the services are provided more or less
according to the needs and wishes of the residents.

8 See Cornes (1992), p.106.
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4. METHODOLOGY

Cost frontier analysis can be used to estimate indicators of cost-efficiency and scale
economies. The use of cost frontier models to evaluate efficiency in the health-care sector has
been criticized by Newhouse (1994) and Skinner (1994). The main arguments against these
models are related to the unobserved heterogeneity due to differences in case- mix and quality
and the errors committed by aggregation of outputs as well as non-testable assumptions on the
distribution of efficiency. Folland and Hofler (2001) provide a discussion on the reliability of
hospital efficiency estimates obtained from stochastic cost frontier models. These authors
to the adopted model

st when the comparisons are

show that the individual efficiency estimates are rather sensiti

specification and functional form. However, the results are r

performed between hospital group mean inefficiencies. is consistent with the
results reported by Hadley and Zuckerman (1994) stochastic frontier
analysis is of practical use when applied for co efficiency.
Fars, Filippini and Kuenzle (2003) reached a sm QN | i of the Swiss
nursing homes. Although nursing homes have gen a more uniform case-mix than

as a determipiStic ' \ ved”variables but no specific functional form is
imposed. 4 2 spreaches are generaly easier to estimate. ' Parametric
methods on or a random unobserved heterogeneity among different
firms but need t0 i tional form for the cost function. The main advantage of sich

statistical noise due to deta errors, omitted variables and other random cost differences due to
unobserved heterogeneity. The nonparametric methods assumption of a unique deterministic
cost frontier for al firmsis unrealistic. Another advantage of parametric methods is that these
methods allow dtatistical inference on the significance of the variables included in the modd,
using standard statistical tests. In non-parametric methods on the other hand, statistical

inference requires elaborate and sensitive re-sampling methods like bootstrap techniques.*!

% See Kumbhakar and Lovell (2000) for an extensive survey of parametric methods and Coelli et al. (1998),
chapter 6, and Simar (1992) for an overview of non-parametric approaches.

10 See Coelli et a. (2003) for more details.

11 These methods are available for rather special cases and have not yet been established as standard tests. See
Simar and Wilson (2000) for an overview of statistical inference methods in non-parametric models.
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Starting from the paper of Aigner, Lovell and Schmidt (1977), the stochastic frontier
approach has been intensively used in the literature. Kumbhakar and Lovell (2000) provide an
intensive survey of various models proposed in the literature. A frontier cost function defines
minimum costs given output level, input factor prices and the existing production technology.
Generaly, acost frontier model can be presented as. TC = f (Y, P)+ e , where TC isthe total
cost; Y is its output vector; and P is the vector of input factor prices. Theoreticaly the
perfectly efficient firms are located on the cost frontier f (Y, P). However, the observed costs
of other firms can be higher than their corresponding frontier costs. The difference (e)

represents the firm’'s excess cost, which is partly due to subopti alocation of resources

and/or technical inefficiency in production. Part of this exces§’cost may also be related to

differences in externa factors that are not related to th inefficiency. For instance

ces among
production units, the firm i’s excess cost (g;) can ts: The first part
is due to the unobserved differences bel e second component is related to
the firm's inefficiency (ui). In other WO or unobserved stochastic
differences (m) the excess costs represe Both terms can vary across
individual observations or, & original frontier model (Aigner et a., 1977),
ahaf-normal distrib I for the inefficiency term, while the heterogeneity term is
assumed to follow a norma del has been originally developed for cross
sectional data ata’by pooling together the observations in different

3

where:

Ci; is observed
Yit ISavector of output produced by uniti at timet;

Otal cost for i unit at timet;

wit isavector of input price used by firmi at timet;

kit is a vector of firm characteristics or environmental factors or regulation
variables affecting unit i at timet;

f (-) isafunctional form that is used to specify the cost frontier;
m,, is a one-sided non negative disturbance with a half-normal distribution, reflecting the
effect of inefficiency (including alocative and technical inefficiency), and u;, is a symmetric

normal disturbance capturing the effect of statistical noise.
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An important variation of the pooled model is Pitt and Lee (1981)'s model in which
the inefficiency term m is assumed to be constant over time, that is. nx = mfor al t. Thereis
also another version of this model (proposed by Schmidt and Sickles (1984)), that relaxes the
distribution assumptions on both m and v;;, and estimates the model using Generalized Least
Squares (GLS) method. Both models are versions of random-effects model. The advantage of
these models is that they use the panel aspect of the data to estimate the parameters, thus
should be more efficient.'? In cases where the individual firm effects (m) are correlated with
the explanatory variables, the estimated parameters may be biased. Schmidt and Sickles
(1984) proposed a fixed-effects approach to avoid such biases. In this model the inefficiency
term (m) is not random and is estimated as an intercept for

that both in the GLS and the fixed-effect method the in

company. It should be noted

generally persistent. In fact firms constantly face new problems’® and revise their strategies.

Moreover, there exist incentive mechanisms (either through regulation and monitoring or
through profit and career incentives) that induce managers to correct their past suboptimal
decisions. Greene (2004, 2002) proposes a hew approach that integrates the random and fixed
effects approaches into the original Aigner et a. (1977)’s model. These models are labelled as

12 Efficient in statistical terms means more accurate.

13 See Greene (2004, 2002) for more details. This author considers a panel of 5 years as a short panel.

14 In contrast with “between” variations that are related to the differences across companies, “within” variations
correspond to the changes in a given company over time. Roughly speaking, along panel data with low within
variation is equivalent, for econometric purposes, to a short panel data.

15 These problems may emerge from the implementation of new techniques, or from dealing with new
regulation systems, or other external constraints.
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“true” random effects and “true” fixed effects models.’® In addition to the two stochastic
terms included in Aigner et al.’s model, these models include a third firm-specific stochastic
term that captures the unobserved, time-invariant heterogeneity across production units. These
models have an important advantage over al other models in that they not only allow for
time-variant inefficiency while controlling for firm-level unobserved heterogeneity through
fixed or random effects. The main difficulty of these models is that they are numerically
cumbersome. In particular, our experience suggests that in cases where the within variation in
the data is low and the number of time periods in the sample is limited, these nethods are
numerically unstable.

As will be discussed in the data section, the regressio is a balanced panel of

5 years with a low within variation of the regressors maki el that does not suit the

use of fixed effect models. Our choice of panel mod to the random-effects
models. The “true” random effect model prop 002) requires a
numerically cumbersome estimation meth Monte Carlo
smulations'’. The data constraints (short panel) sugg us to compare the original pooled

-GRN models respectively. All the
iheod Estimation (MLE) method with the

ION RESULTS

The data usee
Office. The original so
operating through years 1998-2002. By nursing homes, we mean the facilities that provide

his study have been provided by the Swiss Federal Statistical

ple consisted of 3474 observations from 1070 nursing homes

full-time nursing care as well as basic medical care to the elderly people.*®

16 See Farsi, Filippini and and Greene (2005) for a detailed presentation of the econometric models and Farsi,
Filippini and Kuenzle (2003) for an application in Switzerland' s nursing homes.

17 Note that this econometric approach may lead to numerical instability in the convergence process of the
iterative algorithm. We experienced this problem in some specification not reported in this paper.

18 We followed the definition of the Federal Statistical Office including only those observation with the mgjority
of long care bed. The facilities that do not provide any medical care, identified by zero reimbursement from
health insurance systems, are not included in this sample.
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The data set was sufficiently detailed to ensure a good specification of the cost
model. However, we could not find a reliable measure of quality, and the financial section
reported rather aggregated information on costs. The sample has been cleaned by dropping al
the observations that appeared to be erroneous (extreme outliers from a statistical point of
view) and discarding some more observations, which showed evidently unredlistic values®.
We also excluded the observations with missing values for any one of the variables included
in the model. This study is based on the resulting estimation sample, which is abalanced

panel data?® consisting of 1680 observation and composed by 336 nursing homes.
All the financia data have been deflated according to Swiss consumer price

index based on May 2000 prices. In table 1 we present the

descriptive statistics for the

continuous variables included in the regression.

Table 1: Descriptive statistics for cost model vari

Variable (L absl) unit M 3 qu.le

Totdl cost (TC) CHF 2081900 3595000 6130100

Output (Y) Patient-days 28 86 18655 28706
Labor price (P.) CHF /worker 3 62232 69375 77204
Capital price (Px) 13801 18456 25600
Caregiving (H) 1912 2.605 3.588

12198 17989 26074

153.7 189.2 236.2

A 53 82

econometric specifications are presented in Table 2.

All firss and second order parameters are statistically significant in al the
specifications. Since total costs and al the regressors are in logarithms and have been
normalized, the first order coefficients can be interpreted as cost elasticities evaluated at the
sample median. All these coefficients have the expected signs and are highly significant.

19 In particular we excluded nursing homes with a number of bed inferior to 10 and those with a bed occupancy

rate (total daysin ayear / 365* bed number) lower than 10%.
20 A balanced panel is a data set consisting of repeated observations over time for the same units (here, nursing
homes) with identical number of observations for al units. The panel is unbalanced if the observation period

varies across the units.
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Table2 Estimation results (standard errors are in brackets)

POOL-AIGN RE-PTT/LEE RE-SHM/SKL TRE-GRN
a, 0974*  (0.006) 0015 (0007) 0888 (0010) 0873 (0.012)
a. 0.637*  (0.009) 0602 (0009)  0596* (0009 0585 (0.007)
an 0.102* (0.009) 0045 (0011) 0055+ (0009  0045¢ (0.010)
ar 0.065¢ (0.007) 0030 (0008)  0036* (0.007) 0024 (0.007)
ayy 0036 (0.011) 0303 (0007) 0356 (0015  0355¢ (0.010)
au 0067 (0.025) 0048 (0,016) 0.048 0027 (0.013)

Ann 0111 (0.036) 0,106*  (0,025) 0.081 0.077% (0.023)

arr 0047 (0.017) 0,056*  (0,014) 0032 (0.012)

ay 0036 (0.012) 0035 (0,011) 0013 (0.009)

ayu 0.011 (0.013) -0,040* (0.009)
a,r 0.048* (0.010) 0,051* ) .031*  (0.007)
aLn 0.106* (0.019) 0.052* (0.011)
aLr 0.015 (0.017) -0.0001 (0.009)
aur (0.020) (0.013) -0.091* (0.011)

an (0014)  -0091* (0.010)
Aqe (0.006) 0.058* (0.007)
as (0.007) 0014 (0.008)
A par (0.005) 0.044*  (0.006)
ap (0.012) (0021)  0100* (0.018) 0071 (0.027)
anp (0.010) (0013) 0062 (0.015) 0030 (0.018)
am 14.836* 14496* (0018)  14.841* (0159  14.783* (0.020)
Sa - - - - - 0.197* (0.008)
s 0188* (0.0009) 0,383 (0,033 - - 0.1003* (0.003)
| =s s, 1476 (0.073) 4975 (0,982) - - 1.816* (0.1731)

*  means significant at less than 0.1%. Shaded fields indicate that the estimate is no significant at 5%
confidence level.
The sample includes 1680 observations (336 Nursing Homes for 5 years).

The output elasticity is positive and implies that an increase in supply will raise the
total cost. The ncrease (percentage) in total cost, as a response of a 10% increase in the

number of patient-days of nursing home care, depend on the model specification and
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corresponds to 9.74% for the POOL-AIGN model and is smaller and very similar (9.15%,
8.88% and 8.73%) for the other models. These results, showing some variability in the

parameter estimates, are fairly similar across different econometric specifications?.

The labor and capital cost shares are positive, implying that the cost function is
monotonically increasing in input prices. The cost elasticities with respect to the output
characteristics (H and R) are, as expected, positive. This result suggests that an increase in the
average assistance time and in the reimbursement per patient (ceteris paribus) will both lead to

ariseintota cost.

The dummy variable Dy, that distinguishes sheltered n

statistically significant. This result is not surprising becau

homes is negative and

ally people living in these

costs. The dummy variable Ds, which distinguishes ' providing a relatively wide

ion is that providing a complex

characteristi@

in line with economic theory, should be verified by further

investigation namely W ore accurate control for quality and case mix characteristics.

6. ECONOMIES OF SCALE AND COST EFFICIENCY

In this section we take a closer look at the estimation results as far as economies of
scale and cost efficiency are concerned. We are interested in understanding the general
features of the technology used in the nursing home industry and in particular the presence of

economies of scale. Moreover, we used the cost frontier model to assess the economic

2L |n the estimation process we evaluate also different version of the economic model presented above. The
estimates of the parameters for al the regressions were quite stable across the 4 econometric specifications.
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performance of each single nursing home and to evaluate and explain the source of these

individual cost efficiencies.

The bed distribution of the nursing homes included in our sample is presented in
figure 1. This distribution is characterized by a strong concentration around the median value,
which is 53. The high concentration around the median value suggests that the median nursing
home can be considered as the representative nursing home??.

Figure 1: Box-plot of the actual size (number of bed) distribution

(0] 100 200 300 400

eSof scale (ES) are defined as the inverse of scale

iherease in total costs resulting from a proportional

(4)

There are economies of scaleif ESis greater than 1 and, conversely, there are diseconomies of
scaleif ESislower than 1. In the case of ES= 1 there are no economies or diseconomies of
scale. In other words economies (diseconomies) of scale exist if the average cost of a nursing

home decreases (increases) as output increases.

22 A translog function requires the approximation of the underlying cost function to be made a alocal point. We
choose to normalize al the variables at the median point which can be considered representative for the whole

opul ation.
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Table 3 presents in more details the results in term of economies of ale for the
different specifications. The value of ES for the small (32 beds) and medium (51 beds) sized
nursing is greater than 1 for all specifications and this means that economies of scale still exist
at the sample median point of approximation. In other words, half of the units observed in the

sample could reduce total costs ssmply by increasing the scale of production.

Table 3: Economies of scale

Economies Y = 1% Quartile Y =median Y =3%Quartile Optimal size®
of Scale (Size=32beds) (Size=51 beds) (ES=1

POOL-AIGN 1.074 1.03 115 beds

RE-PTT/LEE 1.308 1.093 68 beds
RE-SHM/SKL 1431 68 beds
TRE-GRN 1.417 74 beds

Note: Bed number is computed as the outptt ivi acity (bed * 365 days).

maintain a comfortablejand friendly living environment, which is more easily achieved in a
small institution. The access argument is based on the importance of providing a social service
to elderly people also in rural and border area. In the Swiss case, another explaration for the
small dimensions of many nursing homes could be fiscal federalism. In the past municipalities
were responsible for providing care of their elderly populations and, of course, this situation
produced a huge numbers of small nursing homes throughout the country. It should be noted

that because of capacity constraints, an existing small nursing home cannot simply increase its

2 The optimal size figures correspond to the minimum of the average cost frontier. The cost minimizing size is
given by an extension of output (Y) keeping all the other variables of the model constant to their median value.
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output to exploit the scale economies. We contend that such nursing homes could however
exploit certain economies of scale through cooperation with neighboring nursing homes in
different areas such as sharing their staff, joint purchase of drugs and materials, laundry and
other services.

The results reported in table 3 are confirmed by the results obtained in previous
studies using data on Swiss nursing homes. Table 4 illustrates the results obtained in these
studies. The study by Filippini (2001) and Fars and Filippini (2004) estimate a cost function
using panel data for a sample of nursing homes operating in Canton Ticino. Crivelli et al.
(2002) estimate a cost frontier model using a cross-section for ple of Swiss nursing
y Fars and Filippini (2004)
in the study by Crivelli et

homes. The values of economies of scale reported in the studi
and Filippini (2001) are higher than those reported in this

panel data set composed of 36 nursing homes oper i 0 over the 9 year period from

1993 to 2001.
Table4: Previous results regarding scaleg iesi i ing homes
Filippini (2001)
Frontier SUR
. Ticino Ticino
Ecomomies of scale PANEL (1993-01) (1993-95)
REM (Pitt-Lee)
1134 119
(47 beds) (41 beds)
1124 118
(58 beds) (61 beds) (57 beds)
g1 | 1.006 1.116 1.15
quartile (74 beds) (80 beds) (80 beds)
optimal size
“t Median 79 beds 120 beds 120 beds

The estimation results (Table 2) can be used to recover estimates of cost inefficiency
for each nursing home aong the lines suggested by Kumbhakar and Lovell (2000). Thus, the

inefficiency indicator can be measured as the excess of actual costs compared to the efficient
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level of cost indicated by the cost frontier. The inefficiency indicator can be calculated using

simple expressions according to the different econometric specification. 24

Table 5 shows some summary statistics of inefficiency score, calculated for the
nursing homes of our sample. The cost inefficiency figures range from O — indicating full
efficiency — to infinitive. The value of inefficiency can be read as a percentage of cost beyond
the frontier value obtained by a fully efficient unit. For instance, a score of 0.24 indicates that
the actua cost of a nursing home is 24% higher than the (estimated best practice) efficient
level. The inefficiency scores are really sensitive to the different model specifications. This
huge variation could be interpreted as inefficiency differences among Swiss nursing homes
only if we are sure that the comparison is made between homo us units. In real world

measuring inefficiency mixed with something else that artidly filtered by using
proper model specification and econometric technique.

and cannot distinguish between inefficiency and h
GRN model, as discussed before, comng

. On the contrary, the TRE-
inefficiency measure since it

differences that are notffelated to the nursing home’s performance, but simply differences in
case-mix etc. across rursing homes. Given that this term is time-invariant, it can capture a
considerable fraction of between variations, whereas in the POOL-AIGN model such
variations are shared between both stochastic terms. Therefore, this latter model is expected to
give a more precise and reliable estimates of inefficiency. The RE-SHM/SKL efficiency
scores are recovered from the regression residuals, considering the time-average of each

nursing home like an estimates of the inefficiency component (supposed to be constant over

24 See Farsi et al. (2005) for a clear presentation of the different formulae to recover an estimate of value of ? P
from the regression parameters. The efficiency score isthen obtained as the exponential of ? P that is exp(? ).
25 The Fixed Effect Model inefficiency statistics had been calculated and are presented to provide a upper

boundary to inefficiency scores and a benchmark for other models.
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time). The idea behind this is that the random component, hidden in the residual, should cancel
out by averaging over a (reasonably) long time period. The panel at our disposal is too short to
clean the inefficiency from other factors and this is likely to bias (upward) the inefficiency

scores.
Table5 Efficiency scores statistics
MODELS
_ Fixed POOL RE RE-GLS TRE
Ineffciency Effect AIGN PTT/LEE GRN
Mean 2.827 0.130 0.441 0.070
Median 2.701 0.060
Maximun 6.249 0.708
90 percentile 4.497 0.115
Minimum 0.011

that almost 90% of aursing homes have an inefficiency of 11% or less.

In summary, we contend that these results can be used to estimate the order of
magnitude of inefficiency in the whole sector of nursing homes. At an individual level, such
studies can only be used as a first step in a more detailed or case-by-case anaysis of
inefficiencies. The link between performances and factors that may influence them is
important from an economic as well as a methodological point of view, but this is a piece of

work that is left for future research
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7. CONCLUSIONS

The purpose of this study was to analyze the cost structure of a sample of Swiss nursing
homes in order to assess economies of scale and cost inefficiency. Policy-makers are
particularly interested in cost information in order to determine the optimal size of a nursing
home. Moreover, this paper measures cost efficiency under different econometric
specifications. Four different stochastic frontier cost models have been considered. A translog
cost function was estimated using an unbalanced panel of 336 nursing homes operating in
Switzerland from 1998 to 2002. The main corclusions of this study with respect to the
adopted methodology and the empirical implications can be shortl

First, we would like to stress that with the avail ort panel, the unobserved

Secondly, we note that the two purposes of ' at different
conditions in the model. An accurate estimation i Ires an unbiased

estimation of the cost frontier slopes , Whereas this condition is not
necessary for a reasonable estimation of\casthetfici . e seen earlier the pooled
model (POOL-AIGN) ignores the panel thus may result in biased

of beds ranging from 0 85 beds. This result suggests that the effects of size on costs
should be taken into account in building new nursing fomes. This result aso points to the
economic advantages of joint activities between small nursing homes, and eventualy

consolidation of small facilities through mergers and acquisitions.

The outcome of this analysis, according to the mogt favorable results, shows that
over 75% of the nursing homes included in our sample operate close (not more than 10%) to
the national (relative) standard for efficiency. The average inefficiency is 7% of cost excess
above the (estimated) Swiss best-practice.
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