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Abstract

Empirical evidence on economies of scale in healthcare is mostly based on the
cost effects of hospital mergers. In contrast to earlier studies, this paper
approaches the economies of scale issue by analysing the break-ups of municipal
health centre federations. We use the difference-in-difference models to evaluate
the break-up impacts on costs, outputs and efficiency of health centres in Finland
between 1990 and 2003. To address potential non-random or endogenous
treatment assignment we also utilize propensity score difference-in-difference
approach. For cost efficiency estimation we use the non-parametric order-alpha
method that is more suitable for small samples than the traditional efficiency
estimators. Our results show that healthcare costs have grown considerably faster
for the seceded health centres than for the similar non-seceded ones, while
outputs have increased more for the former than for the latter group.
Interestingly, we find the impact of break-ups to be insignificant on the

productive efficiency of health centres.
JEL classification: C21, D24, 111, R50

Key words: Economies of scale, health care, municipalities, difference-in-

difference



1. Introduction

While the research evidence on the economies of scale in the provision of public
services is mixed, policymakers around the world seem to be convinced that
“bigger is better”. Thus, the policy trend in recent decades has been towards
increased size in public services by amalgamations of local governments,
mergers of service units and closures of facilities. In healthcare, this policy has

typically meant mergers of small hospitals and other healthcare units.

Much of the empirical evidence on economies of scale in healthcare services is
based on the cost effects of hospital mergers especially in the United States. For
example, Dranove (1998) used financial data set for fiscal year 1992 in
California to examine the costs of non-revenue producing cost centres in
privately-owned hospitals finding clear efficiency gains resulting from the
mergers of small hospitals’. Dranove and Lindrooth (2003) used a panel data
from 1988 to 2000 to study the effects of pairwise hospital mergers. They found
clear cost savings resulting from the mergers of two independent hospitals but no
savings effect for consolidations into systems of hospitals. A contrary view is
offered by e.g. Ferrier and Valdmanis (2004), who used efficiency and
productivity measures to ascertain whether US hospital mergers in 1996-1998
result in performance gains. They find that mergers did not lead to an
unambiguous improvement in either efficiency or productivity of the hospitals.
From the Scandinavian perspective, the evidence from hospital mergers seems
also less promising. Kjekshus and Hagen (2007) employed panel data over the
period 1992-2000 to analyze the effects of hospital mergers in Norway. They
found mergers to have no significant effect on technical efficiency and a
significant negative effect on the cost efficiency of hospitals. In addition, recent
case studies on the hospital merger in Reykjavik (Suppanz, 2008) and Stockholm

(Choi et al., 2012) did not find mergers to be successful in cutting costs.

! See also Preyra and Pink (2006), for a similar evidence in Canada.



Despite somewhat mixed evidence, there are several reasons why one should
expect that the smallest healthcare units have higher costs than larger ones. Small
units may find it hard to secure the optimal allocative mix in their use of inputs,
leading them to spend more. Small units can have difficulties in replacing health
employees, especially physicians, in times of strong labour demand. In addition,
large hospitals are usually equipped with larger teams of specialists, which may

result in clinical excellence, and lower costs.

In this paper we approach the question of economies of scale in healthcare from
the different perspective by analysing the effects of break-ups of Finnish co-
operative units in primary healthcare. We add to the existing literature by
exploring the secession effects on costs, service volume and productive
efficiency of 32 primary healthcare units that went through secession between
1992 and 2003. We conduct our analyses using the difference-in-difference
method that has become very common in policy evaluation studies (Blundell and
Diaz, 2009; Imbens and Wooldridge, 2009). Moreover, since the secessions of
the health centres cannot necessarily be considered as exogenous policy change,
we also utility propensity score difference-in-difference approach developed by
Heckman et al. (1997). This approach can diminish potential endogenous

treatment assignment issue.

Our preliminary results show that healthcare costs have grown considerably
faster in the seceded local governments than in similar non-seceded ones. We
also find that secessions have had a positive effect on the output levels of
seceded health centres. Interestingly, we find the impact of break-ups to be

insignificant on the productive efficiency of health centres.



2. Institutional Setting

During the last 15 years, the Finnish policymakers have tried to reform municipal
structures and/or municipal service provision so that municipalities could meet
the challenges posed by demographic and economic trends on the production and
provision of social and health services. One of the main objectives has been to
enlarge the population base of the municipal services. As the median population
of municipalities in Finland is below 5000 inhabitants, a key ingredient in the
restructuring service provision is the amalgamation of small municipalities into
larger local government authorities. In the case that amalgamation is rejected (or
cannot be implemented), the population base of service provision can be enlarged
by the co-operation of municipalities. In practice, this means that municipalities
can form joint authorities which are responsible for producing particular services
for the inhabitants of many neighbouring municipalities. In Finland, the small
municipalities have traditionally cooperated especially in health care services.

Moreover, in the specialized hospital care they are obliged to cooperate by law.

The belief that “bigger” is better in local government service provision rests on
the assumption of significant economies of scale and scope associated with the
greater population size. However, based on the secessions of many health centre
federations, which had earlier been formed to provide primary health care to
inhabitants of many neighbouring municipalities, not all Finnish municipal
decision makers seem to share the view that economies of scale prevail in
primary health service production. Since the grant reform of 1993 which
significantly reduced the regulatory powers of central national authorities with
regard to how service provision at the local level should be organised, there has
been a clear tendency for dissolving former health centre federations. Between
1992 and 2003 there occurred at total 32 such dissolutions that we will

investigate in this paper.

There are only a few case studies (Ohtonen. 1989; Uusimaki et al., 1992; Kiljala

2001) that have investigated reasons for break-ups of health centre federations in
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Finland. The main reasons for secessions seemed to be dissatisfaction on
expenditure control and management of health centres, poor possibilities by
municipalities’ decision makers to influence on decisions of the federations and
the distrust between the member municipalities. Many municipalities believed
that by running their own health centre they can arrange more primary health
services for their inhabitants by producing these services themselves. In many
cases disputes about how to allocate health facilities among member
municipalities has been another driving force for dissolution of health centre
federations (Ohtonen, 1989). In some cases the will to strengthen the integration
of health and social care, especially in the care of elderly, has also been a
contributing factor to dissolving health centre federations (Kiljala, 2001) A
background factor for break-ups of health centre federations has been that these
federations initially were not formed based on the voluntary decisions of
municipalities, but small municipalities were more or less coerced by regional
councils to set up a health centre federation with neighbour municipalities in

order to have a population base of over 10 000 inhabitants.

The observation units in our study consist of Finnish primary health care units,
called health centres. In Finland, primary health care services are provided by
health centres, which are operated either by single municipalities or jointly by a
group of neighbouring municipalities. Compared to primary health care
arrangements in most other countries, the Finnish health centres provide a large
variety of services. The health centres do not only provide basic primary care, but
also maternal and child health care, cancer screening services, community
nursing, school health care, dental care, physiotherapy and occupational health
care. In addition, they usually have inpatient departments, with typically 30-60
beds, which are occupied mainly by elderly and chronically ill patients. Due to
their important role in health care provision and because of their independent
decision-making status, the Finnish health centres provide an interesting case to

study the effects of scale in healthcare.



3. Data

The observation units in our data are public health centres that are organised by a
joint authority of municipalities. Most of the secessions for health centre joint
authorities in the 1990’s took place during 1993-1995; see Figure 1.

Figure 1 Number of health centre federation secessions by year

Number of
secessions

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

The data we use is derived from several routinely kept registers and statistics.
The expenditure data on primary health care is obtained from the financial
statistics of health centres maintained by Statistics Finland. The various socio-
demographic and economic variables that are used in the models are also

obtained from the official statistics maintained by Statistics Finland.

Primary health care costs include personnel costs, material costs, costs of
purchased services, rents and other costs. The expenditure on specialized health

care is obtained from SOTKA -register maintained by the National Institute for



Health and Welfare. All the expenditures are deflated to 2003 price level using

the price index for public municipal health care.

We measure the health centre output volume using four indicators for outpatient
care (visits to physician, visits to other health care personnel, dental care visits
and home nursing visits) and two indicators for inpatient care (short term acute
care and long term chronic care).? These data are derived from the National
Institute for Health and Welfare statistics. Short term inpatient care is measured
by the number of admissions into inpatient wards. Long term care is measured by
the number of bed days. This data is derived from the Care Registers for Social
Welfare and Health Care (HILMO).

In order to have a single indicator for service output volume, we also aggregate
the outputs using the information on unit costs of each service as weights. For
primary care, we use the unit costs measures (or estimates) constructed by
Hujanen (2003). For dental care, we assume that the unit cost is equal to the visit
to physician. For acute and long term chronic care we had information only from
the city of Helsinki, where the average price of the bed day was 115 €. The acute
bed day cost was approximately 55 percent more expensive than long term
chronic bed day. However, using our own judgement, we estimate that the
average price for long term chronic bed day is 100 €. As the average chronic care
usually lasts 7-8 days, we estimate that the average unit cost for admission into

inpatient wards is 1100 €.

Since the aggregated output measure is based on somewhat uncertain or
subjective unit cost estimates (which can change over time), it is important to
look at other outcomes related to productivity that do not require unit costs
estimates or other assumptions on the aggregation weights. Therefore, we will
use estimated efficiency scores as a separate outcome variable in our regression.
We will discuss efficiency and regression estimations in more detail in the next

section.

2 These outputs are similar to the output variables employed in several previous studies.



4. Methodology

We apply difference-in-differences approach to estimate the impacts of break-ups
of health centres on various outcome variables. We aim to isolate the effect of the
secessions from all other things that may affect the outcomes that we are
interested in. In our difference-in-differences analysis, we compare the changes
in outcomes of the secessed healthcare units with changes in outcomes of those
units that have not secessed. The main assumption is that if the “break-up policy”
had not been implemented, the outcomes in the healthcare units that secessed
would have changed in the same way as in the healthcare units that did not

implement the “break-up policy”.

There are some complications to the analysis as the secessions are by no means
homogeneous events. For example, sometimes only one municipality departs
from the joint authority (federation) and the rest of the members continue the
cooperation. In other cases, the secession can mean that the joint authority ceases
to operate (“the real secessions”). In this study, we concentrate on evaluating the
effects of the “real secessions”. In addition, after the secession there is no longer
information on the expenditures in the previous joint authority, but all estimates
on the expenditure growth must be based on the joint outcomes of the separate
municipalities. We solve this problem by re-defining the units of observation as
municipality groups according to the previous joint authority instead of
individual municipalities after the secession. The comparison group is then based
on the non-seceded health centre federations. We will first present some graphs
to illustrate how costs and outputs have changed for health centres in the

treatment and control group.

We will then use a simple difference-in-difference approach (without control
variables / matching) to evaluate the impacts of break-ups on the different
outcome variables. We complement these simple analyses with the propensity
score difference-in-difference technique (see Heckman et al., 1997). This method

is implemented in two stages by first estimating the likelihood of the treatment
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for each observation and then using a kernel function of estimated probabilities
(propensity scores) in weighting the control group observations in the second

stage difference-in-difference regression.®

Besides using costs and aggregated output (or their logarithms) as an outcome
variables, we will also investigate the impact of break-ups on productive
efficiency of health centres. Since the efficiency of health centres cannot be
observed or measured easily, we will again use data on 6 individual outputs
(utilized to obtain aggregated output) as well as costs to estimate efficiency
scores for all the health centres and each year in our data. For efficiency
estimation, we use the so-called order-o estimator developed by Aragon et al.
(2005). In comparison to traditional nonparametric Data Envelopment Analysis
(DEA) and Free Disposal Hull (FDH) estimators, the order-o estimator is less
sensitive to noise and outliers in data. Moreover, even though the estimator is
fully nonparametric, it is not sensitive to the so-called curse of dimensionality
problem and therefore it is more suitable for finite samples. Our efficiency
estimations are based on the pooled sample of health centres from 1990 to 2003.
In addition, we use output-orientation, i.e. evaluate whether health centres can
proportionally increase their output at the given level of resources (or costs).*
Our results below will be based on a=0.95, but our purpose is to investigate

whether the choice of o affects the regression results in the later versions of the

paper.

® For the discussion on the propensity score method, see Rosenbaum and Rubin (1983) and Caliendo and
Kopeinig (2006). Heckman et al. (1997) first proposed the approach that combines propensity score
matching with difference-in-difference regression. In contrast to traditional matching approaches, the
method by Heckman et al. (1997) allows the treatment to depend on time-invariant unobserved factors.

* For example, if estimated efficiency score is 0,9, the unit is questions could increase its outputs by
100*(1/0,9)=11,11% at the given level of expenditure (or resources).
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5. Results

5.1. Descriptive Analysis

We will first look at the changes in our main variables (costs and aggregated
output) graphically. As can be seen from Figures 2 and 3, health care costs
decreased rapidly in the early 1990°s because of the economic recession. Grant
reform and associated regulatory reforms were introduced in 1993 and this might

have affected the health care costs too.

Primary health care costs increased modestly between the years 1993-1999 but
thereafter the expenditure growth has been quite rapid. This is the case for both
the seceded health centre federations and the federations which continued their
operation (Figure 2). It is important to note that at the beginning of the 1990’s the
expenditures were almost at the same level in the two groups. Since that,
however, there has been a widening gap between expenditure developments of
these two groups. As a result, in 2003 the per capita primary health care costs
were 14 percent higher in municipalities that had seceded from a federation than
in non-seceded health centre federations. All this gives a preliminary indication
that secessions may have contributed to the growth of primary health care costs.
In the case of specialized health care, we cannot observe a similar difference
between the two groups (Figure 3). This is not very surprising, since there have
not been any systematic policy changes in specialized health care for these two

groups.
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Figure 2 Primary health care expenditure per capita
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Figure 3 Specialized health care expenditure per capita

Euro/capita

700

680 f
640

620 //
a4

600

580 .///R\

560 /

>40 \M

520

500 ‘ ‘ ‘ ‘ ‘ ‘ ‘ : : : : : :

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

—e— Non-seceded federations
—m— Seceded health centre federations
—— Non-seceded federations + seceded health centres

12




Figure 4 Service volume in seceded and other health centres
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Service volume differs between seceded and non-seceded health centres so that
the output seems to have grown faster in seceded health centres (Figure 4). This
is an indication that the rapid expenditure growth may be at least partially
explained by change in service volume. We will return to this issue in the

discussion of the regression results.

5.2. Simple Diff-in-Diff Models

We will next consider the simple difference-in-difference models where we do
not use matching or control any exogenous variables. In these regressions we will
use logarithmic costs and output as outcome variables so that we can directly
obtain approximate percentage interpretation for the treatment effect estimate
(the interaction of treatment group and treatment period dummy). However,

logarithmic transformation are not used for efficiency scores, since efficiency
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measure we use is already a proportional variable. Note that at this stage
regression models include only before-after time dummy, not year-specific time
dummies. (In later versions, we will probably use more a flexible specification
for time (or year) effects.) The results of the specification are presented in Table

1 below.

Table 1. Simple Diff-in-Diff Regressions

Log(cost) Log(output) Efficiency
Treatment effect  0,213*** 0,152*** 0,023

(0,047) (0,050) (0,057)
R-square 0,057 0,104 0,027

Notes: Sample: 1990-2003, n = 1484. Clustered standard errors are presented in parentheses.
Inference: *** p<0.01; ** p<0.05; * p<0.1.

Interestingly, we find that health care expenditure have increased for the seceded
health centres over 20% more than for the non-seceded health centres after the
secessions. This relatively large change in costs can be at least partly explained
by the change in service output that have increased for the treatment group over
15% more than for the control group. Somewhat surprisingly, we do not find any
significant impact on the productive efficiency of health care services. Although
the treatment effect estimate for efficiency is positive, it is far from being

significant.
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5.3. Propensity Score Diff-in-Diff

In order to control for the covariates that may affect the treatment (or the
probability of secession), we next use logit-model to explain the break-up
indicator (i.e. whether the federation seceded during the sample period).
Explanatory variables in this regression include population density, number of
private health care visits, the share of the elderly inhabitants and disability
prevalence of the population.® (Note that since these variables do not have much
time variation, it is important to look at other potential explanatory variables in
future versions of the paper.) The logit-regression is estimated using only data
from 1990 so that independent variables can be considered predetermined or
exogenous for the treatment (or policy change). We then use a kernel density
function (Epanechnikov kernel) to constructs weights based on the estimated
property scores (i.e. probability of treatment). The idea is to put larger weight for
those control group observations that are more similar to observations in the

treatment group (seceded health centres).

Table 2. Diff-in-Diff Regressions with Kernel Propensity Score Weighting

Log(cost) Log(output) Efficiency
Treatment effect  0,211*** 0,148*** 0,024

(0,046) (0,050) (0,057)
R-square 0,057 0,096 0,027

Notes: Sample: 1990-2003, n = 1484. Clustered standard errors are presented in parentheses.
Inference: *** p<0.01; ** p<0.05; * p<0.1.

The results for the propensity score weighted difference-in-difference models are

presented in Table 2. If we compare the regression results to Table 1, the

% We also tried other explanatory variables, such as population and taxable income per capita. However,
since these variables were not significant we decided not to use them in the propensity score estimation.
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estimates differ only marginally. Thus, it seems that the use of propensity scores
(or controlling for certain covariates) does not have any impact on the treatment
effect estimates. Of course, the use of different covariates in the propensity score
estimation can potentially affect the results. In any case, the graphical and
regression results seem to suggest that both expenditures and outputs have
increased more for the seceded health centres than for the federations that

continued co-operation.

5.4. Other Outcomes / Robustness Checks

We will estimate the difference-in-difference models also for other outcome
variables, including costs of specialized health care. Preliminary results indicate
(compare Figure 2) that the costs of specialized health care services have not
changed differently for the treatment and control group. If we can get data on
quality measure or proxies of service quality in primary health care, we will also
investigate whether the secessions have had any impact on the quality of the

services.
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6. Discussion

In this paper we have examined health expenditure development of those
municipalities that have dissolved the health centre federation. In practice, we
compare the expenditure development in the seceded health centres to those

health centre federations that have continued their operation.

According to our results, which are based on difference-in-differences regression,
primary health expenditure has grown significantly faster in the seceded health
centres than in the non-seceded health centres. If municipalities have attempted
to achieve cost savings by splitting up former health centre federations and
establishing their own health centre, our results indicate that they have failed to
do so. The output of seceded health centres shows an interesting pattern. The
seceded health centres show a positive output development that needs to be more
carefully analysed. If, instead of cost savings and productivity improvement, the
municipalities sought solely for increased service volume, our results show that
they have been successful. On the other hand, it would be also important to study
whether the secessions have had any impact on the quality of health centre
services. The main challenge is just to find data on variable(s) that could be used

as a proxy for the quality of health services.
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