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a b s t r a c t

Resource scarcity and increasing service demand lead health systems to cope with choices
within constrained budgets. The aim of the paper is to describe the study carried out in
the Tuscan Health System in Italy on how to set priorities in the disinvestment process for
re-allocation.

The analysis was based on 2007 data benchmarking of the Tuscan Health System with an
impact on the level of resources used. For each indicator, the first step was to estimate the
gap between the performance of each Health Authority (HA) and the best performance or
the regional average. The second step was to measure this gap in terms of financial value.

The results of the analysis demonstrated that, at the regional level, 2–7% of the healthcare

budget can be re-allocated if all the institutions achieve the regional average or the best
practice.

The implications of this study can be useful for policy makers and the HA top management.
In the context of resource scarcity, it allows managers to identify the areas where the
institutions can achieve a higher level of efficiency without negative effects on quality of

-alloca
care and instead re

. Introduction

Resource scarcity and increasing demand for services
equire health systems to cope with difficult choices within
onstrained budgets. A range of concerns, ranging from
thical principles such as “accountability for reasonable-
ess” through to economic goals of increasing productivity
rgue for a thoughtful approach that targets reductions as
pposed to across-the-board cuts.

The typical health system approach of deriving bud-
ets based on historical spending or political pressures can

ead to sub-optimal use of limited resources [1]. Economic
pproaches can help decision makers by providing a sys-
ematic and explicit way to set evidence-based priorities
2,3] even if they are not the sole consideration [4,5].
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In the process of resource re-allocation, different
countries have followed varying approaches for setting pri-
orities at national level [6]. Since 1970s many countries
have adopted the Program budgeting and marginal analysis
(PBMA) in the health sector [4,7]. PBMA has been developed
as an attempt to rationalize the incremental budgeting
approach, based on applications of opportunity cost and
marginal analysis [8]. PBMA can be deployed at the micro-
level (i.e. specific service areas or treatments) but also at
the meso-level (Health Authorities) and the macro-level
(Regional Health Systems or National Health Systems) [9].
Other budgeting and re-allocation techniques have used
Health Technology Assessment techniques to guide disin-
vestment decisions in ineffective treatments (e.g. guidance

on disinvestment from NICE) [10,11].

This paper describes a study carried out in the Regional
Health System of Tuscany, Italy. Using 2007 performance
data, the study measures the impact that performance
improvement could have on the amount of resources that
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Health Authorities (HAs) and the Regional Health Sys-
tem could save and re-allocate to other services. This
exercise highlights the role that benchmarking best prac-
tices can play in disinvestment decisions. For this study,
“disinvestment” in healthcare describes the processes of
withdrawing health resources from existing healthcare
practices, procedures, technologies or pharmaceuticals
that are deemed to deliver little or no health gain rela-
tive to their cost, and thus, no efficient allocation or health
resources [10]. This means that disinvestment includes
service reductions due to inappropriateness and sav-
ings achieved through better efficiency identified through
benchmarking (e.g. lower cost for the same output).

Performance benchmarking is a common improvement
method in hospitals in Anglo-American countries. Despite
the debate that has developed in UK National Health Ser-
vice on how best practices were disseminated and used as
models for emulation, benchmarking is still considered a
highly desirable policy instrument [12]. Johnston [13] in
an OECD report suggests that benchmarking is useful for
improving performance, particularly improvements in effi-
ciency and that it may provide a valuable way of reconciling
rising demands for healthcare with limits on public financ-
ing. In this sense benchmarking could be useful as a guide to
disinvestment because it identifies where to free resources
by improving performance indicators with an impact on
resource utilization.

2. Background

The use of benchmarking as a managerial tool may
be very useful in the Italian health sector where there
is the widespread belief that costs cannot be reduced
[14]. This is especially true within the Health Authorities
(HAs) that have typically not competed with each other or
used inter-regional benchmarking to guide improvement
efforts. During the evaluation of annual Regional bud-
gets, Health Authorities typically argue that they cannot
reduce their spending due to already constrained budgets
and existing deficits. In fact, most of HAs Chief Executive
Officers (CEOs) argue that the current capitation crite-
rion is not linked to true population needs and that DRG
rates are out-of-date, particularly for highly complexity
cases. They typically argue that it is self-evident that they
have achieved maximum efficiency. Without a systematic
approach to evaluating the performance of each HA, there
is no ability to respond to these claims from an evidence
basis.

This situation has changed in the Tuscany Region, where
the Region has introduced a multidimensional Perfor-
mance Evaluation System (PES) to assess and monitor its
12 Local Health Authorities (LHAs) and 4 Teaching Hospi-
tals (THs) [15,16]. The PES is based on 50 measures, made
up of 130 indicators, organized into six dimensions: popu-
lation health, regional policy targets, quality of care, patient
satisfaction, staff satisfaction, and efficiency and financial

performance. Each measure is benchmarked and published
to provide management, providers, and consumers the
opportunity to compare the results across all organizations.

The majority part of indicators receives an evaluation
on the basis of the international, national or regional stan-
95 (2010) 137–143

dards available. When there is no standard the evaluation
is given on the basis of the regional mean or median. The
performance assessment is divided into five classes:

1. very good performance;
2. good performance;
3. average performance;
4. poor performance;
5. very poor performance.

Classes are identified on the basis of the standard, the
mean or the median and the regional standard deviation
for each indicator.

During the pilot phase of PES, regional and HA top man-
agers proposed a list of indicators, some of them already
used in other countries [17–19]. Clinical indicators were
submitted and approved by the Region. All indicators were
also reviewed a variety of consensus exercises including an
annual consensus conferences involving HA and regional
managers, professionals and consumers. The same process
guides the inclusion of new indicators each year [15]. The
PES is now a central part of governance at the regional and
HA levels and is linked to CEOs’ compensation.

In order to support regional and HAs management in
quantifying the achievable level of efficiency if perfor-
mance was at the highest observed (benchmark) level
across all HAs, a research team presented the results
reported here, that translate the performance improve-
ments that the system could achieve if efficiency levels
were the same as benchmark performers.

In 2007 and 2008 the overall performance (calculated as
the percentage of PES indicators with good and very good
performance minus the number of indicators with poor and
very poor performance) is significantly and inversely corre-
lated with the adjusted per-capita cost (r = −0.70, p < 0.05
in 2007 and r = −0.58, p < 0.05 in 2008). This finding, that
quality and cost are inversely related, is consistent with
the literature for some indicators. For example, reductions
in length of stay have not led to increases in 30-day read-
mission rates or the volume of physician visits for patients
[20]. Likewise, shorter hospital stays have been associated
with lower post-discharge death rates [21].

3. Methodology

In line with other European healthcare performance
reports [13], the Tuscan PES shows substantial variability
of performance across HAs [22]. Based on these differ-
ences, the research team created an exploratory simulation
based on 2007 performance data to quantify the amount of
resources that could be saved.

Construction of the simulation followed four steps: (1)
the identification of indicators to be analyzed, (2) the iden-
tification of the minimum and maximum improvement
that can be required to achieve benchmark performance,
(3) the calculation of gaps between the performance of

each HA and the mean or best performance, and (4) the
translation of gaps into financial terms. An advisory panel
composed of top managers from the Regional Department
of Health and HAs provided advice throughout the con-
struction and analysis of the simulation.
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Table 1
List of selected indicators.

No. Indicators Intervention
regarding

1 General practitioners expenses Primary care
2 Paediatrics expenses
3 Other services expenses
4 Pharmaceutical expenses Pharmaceuticals

5 Inappropriate hospitalization rate Hospital
6 Average length of stay for medical

DRGs
7 Pre-surgical length of stay
8 Readmission within 30 days

9 % Hospitalization with LOS > 30 Continuity
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10 Potential retirees Human resources

management
11 Absenteeism rate

The first step was to select indicators. The advisory
oard validated the criteria of selection put forward by the
esearch team and selected 11 indicators from the 130 PES
ndicator set.

Indicator selection was based on the following criteria:

Expected improvement in the indicator had to be linked
to concrete and feasible actions through evidence in the
literature or the consensus process or advisory board rec-
ommendations.
Indicators had to be expressed in Euros or easily trans-
latable into Euros.

The 11 indicators described performance in hospitals,
rimary care, pharmaceuticals, or on continuity and human
esources management (see Table 1). Among the 11 indi-
ators, six are efficiency indicators: average length of stay
ALOS) for each medical DRGs, pre-surgical LOS for planned
nterventions, three primary care indicators and pharma-
eutical expenses (mostly linked to off-label use). They all
ocus on the way resources have been used. Improvements
n these indicators directly translate into potential savings.

For human resources management, the indicator on
otential retirees1 shows the opportunities (in terms of
umber of employees) to re-allocate resources among
nits/wards/services by reducing the number of personnel.
nce this indicator has been translated in financial terms, it
rovides forward-looking statements of potential savings
r re-allocations.

The absenteeism rate is an indirect indicator of the
rganizational climate. High rate of absence means that
mployees are not satisfied with their working conditions
i.e. the perception of equitable treatment) [23]. When

here is a high rate of absence, HAs are obliged to re-
rganize services with resulting extraordinary expenses.

The hospitalization rate over the regional median, pro-
ides an estimate of potential inappropriate care. This work

1 The indicator counts the number of employees with an age of more
han 60 and 65. According to the Italian labour law clinicians could retiree
hen they are 60, usually they end of working when they are 65. To this

xtent the indicator highlights the number of potential retirees.
95 (2010) 137–143 139

builds off of work on both the use of small area varia-
tions in utilization management [24,25] and ambulatory
care sensitive conditions [26]. Reductions in inappropriate
or avoidable hospitalizations should reduce costs and pro-
vide opportunities for disinvestment. Hospital stays longer
than 30 days provide an indicator of continuity of care: a
high value is a signal that primary and hospital care is not
organized around patients. These long lengths of stay were
considered partially avoidable.

The readmission rate within 30 days for similar condi-
tions is an indicator of preventable hospitalizations [27]:
HA that provided appropriate treatment and discharge
planning should have a lower rate of readmission.

The second step was to point out, for each indicator, the
minimum and the maximum level of improvement that can
be expected from HAs. The two hypotheses were:

• Hypothesis 1 (minimum improvement): changes to be
obtained if all HAs with a poor and very poor performance
reached the mean or minimum standard.

• Hypothesis 2 (maximum improvement): changes to be
obtained if all HAs could reach the regional target or
regional benchmark.

Table 2 shows the two exceptions to above hypothe-
ses: the minimum and maximum improvement are equal
for the hospitalization rate and the ALOS indicators. The
median hospitalization rate, was chosen as the bench-
mark during the consensus indicator selection exercise
because an hospitalization rate below the median could be
seen as an indicator of poor access. Likewise, for the ALOS
indicator the consensus exercise suggested that a conser-
vative approach keeping the benchmark and the minimum
effort equivalent because of limits on case mix adjustment
around ALOS. This is a conservative approach given that
different authors have used more aggressive approaches
[21,28,29].

The third step was to estimate the gap between each
HA’s real performance and the performance required by
the two hypotheses. This was done by taking the difference
between the identified target for improvement and each
HAs adjusted observed performance from 2007.

The final step was to determine the potential finan-
cial difference under each hypothesis. The appropriate
method for translating measures into costs has been widely
and critically discussed [30–34]. One-third of indicators
selected were already valued in financial terms but where
the indicators were not valued in financial terms, three
different methods to attribute costs were applied (see
Table 3):

• The average wage that would be eliminated (potential
retirees).

• The total personnel costs that would be avoided (the

absenteeism rate).

• The total excess volume of DRGs (inappropriate hospital-
ization rates).

• The total direct costs linked to the excess use of beds
(ALOS and readmission rates).
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Table 2
The criteria applied for each indicators in the two hypotheses.

No. Interventions Hypothesis 1 Hypothesis 2

1 General practitioners expenses Regional mean Regional best performance
2 Paediatrics expenses
3 Other services expenses
4 Pharmaceutical expenses
5 Inappropriate hospitalization rate Regional median Regional median
6 Average length of stay for medical DRGs Regional mean per DRGs Regional mean per DRGs
7 Pre-surgical length of stay Regional mean Regional target
8 Readmission within 30 days
9 % Hospitalization with LOS > 30 days

10 Potential retirees
11 Absenteeism rate

Table 3
Method of valuation applied to each indicators.

No. Interventions Method of valorization

1 General practitioners expenses Already expressed in
costs

2 Paediatrics expenses
3 Other services expenses
4 Pharmaceutical expenses
5 Inappropriate hospitalization rate DRGs fares
6 Average length of stay for medical

DRGs
Use of direct costs
linked to the number of
beds that can be
re-allocated

7 Pre-surgical length of stay
8 Readmission within 30 days
9 % Hospitalization with LOS > 30

days
10 Potential retirees No. of potential

retirees × average
wage
11 Absenteeism rate Absenteeism
rate × total personnel
costs

In each case, direct avoidable costs related to the
number of hospital beds derives from the number of avoid-
able inpatient bed days. The amount of resources saved
depends on the number of beds and on the basis of the
type of intervention that can be planned based on three
scenarios:

1. If the number of beds is lower than 12,2 only some
variable costs (laundry, food, pharmaceuticals, etc.) are
avoidable. In this case, the financial value associated
with each inpatient bed day is a fixed amount of D40
for all HAs.

2. If the number of beds is some multiple of 12 (a typ-
ical ward), reorganization of personnel is possible,

with a consequent additional reduction in costs. In a
short period of time the opportunity to move person-
nel to other services, including community-based care,
appears to be feasible especially for nurses, while over

2 This cut off was identified by the top managers of HAs involved in the
discussion on the basis of their health information system. They pointed
out that personnel can be moved across the units/wards when the activity
cut corresponds to a number of beds equal to 12, while other resources
(instruments, space, etc. and other fixed costs) could drop reaching 30
beds.
Regional mean Regional best performance
Regional mean Regional target
Over 65 years Over 60 years
Regional Mean Regional best performance

longer periods of time it may be possible to move physi-
cians.

3. If the number of beds is some multiple of 30 (a typical
floor), structural interventions such as reduction in bed
numbers are also possible with a reduction of both costs
related to care and fixed or overhead costs such as main-
tenance and amortization costs. All of these calculations
were based on 2007 costs.

The results from this exploratory study were reported
to all top HA and regional managers and then reviewed as
part of management training courses for this management
group. Notably, this review did not identify any exceptional
circumstances or problems that would argue against the
potential savings.

4. Results

Table 4 shows that at the regional level, from 2 to 7%
of the 2007 D6.1 million healthcare budget could be re-
allocated if all the institutions achieve the regional average
or the best practice. These estimates are derived from the
sum of all the inefficiencies in the 11 indicators analyzed,
considering the two hypotheses.

It is important to emphasize that not all of these savings
would be monetized immediately. Some would need to
realized over a longer period of time and some would be re-
allocated to other services in order to realize the improved
performance. In fact, some actions such as those regarding
the continuity of care require cooperation of physicians,
hospital staff, and institutions in different places.

At local level, large variation in the amount of poten-
tial savings in 2007, suggest that some HAs were already
efficient but others had large room for improvement. For
example, Fig. 1 shows that under Hypothesis 2 (maximum
improvement), HAs could re-allocate between 1% and more
than 9% of spending.

An interesting finding from this simulation is that it
could provide a way of setting priorities among inter-
ventions. Each HA can now distinguish areas where
interventions are possible and there is room for improve-
ment. The mix of potential savings coming from inter-

ventions is different from one HA to another, depending
on local strengths. Fig. 2 shows the resources to be re-
allocated by HAs for each type of intervention, if all HAs
reached Hypothesis 2 (benchmark) standard. For instance,
it appears that TH 1 should concentrate its effort on the
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Table 4
Regional amount of resources to be re-allocated in the two hypotheses.

No. Interventions Area of interventions Hypothesis 1 Hypothesis 2

1 General practitioners expenses Primary care D 4,415,057 D 19,882,497
2 Paediatrics expenses D 2,695,250 D 9,045,799
3 Other services expenses D 9,852,081 D 35,685,081
4 Pharmaceutical expenses Pharmaceuticals D 19,506,522 D 137,932,174
5 Inappropriate hospitalization rate Hospital D 7,185,468 D 11,294,459
6 Average length of stay for Medical DRGs D 59,844,704 D 59,844,704
7 Pre-surgical length of stay D 11,658,164 D 53,369,217
8 Readmission within 30 days Continuity D 340,477 D 6,714,571
9 % Hospitalization with LOS > 30 days D 486,397 D 536,404
10 Potential retirees Human resources

management
D 6,036,021 D 60,113,119

11 Absenteeism rate D 6,442,001 D 34,162,281

Total D 128,462,142 D 428,580,305
% on the regional annual budget

6.100 million of Euro
2.11% 7.03%

Fig. 1. Percentage of resources that could be re-allocated on the 2007 budget by each HA – Hypothesis 2.

Fig. 2. Resources to be re-allocated by HA for each interventions – Hypothesis 2.
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average pre-surgical length of stay; its major inefficiency
with a potential pay-off of more than 38,000 bed days,
equal to 105 hospital beds or D21 million.

5. Limitations and further developments

There are a number of limits on the results, most
notably, limits resulting from the use of means and bench-
marks as guides to achievable benchmarks and problems
with overlap and attribution of savings to specific inter-
ventions. This means that the results presented here may
be optimistic estimates of possible savings. In some cases,
best performance (Hypothesis 2) is defined on the basis
of the best performer instead of a national or regional
target. This could lead to some problems such as the
under-spending (that could occur, for instance, to the
pharmaceutical expenses indicator without maintaining or
improving quality) or data manipulation. These sorts of
problems are likely only amenable to more detailed study
or audit.

There is also a problem of overlap across indicators: for
example, the reducing 30 day readmissions also reduces
the overall hospitalization rate. In this case the total
amount of resources that could be disinvested is less than
the sum of those savings attributable to readmission and
overall hospitalization rate reductions. Despite the risk of
counting the same savings multiple times, the total amount
was used because of its power to support identification of
priorities across actions. In addition, the actions monitored
in the study concern only 11 indicators; so even if there
is an overestimation, it may be offset by the small num-
ber of indicators involved in this exploratory study. This
means that an extension of the same methodology may
produce new opportunities for savings. Thus, the amount
of resources available for re-allocation is likely higher
than the totals reported under either hypothesis. Further
research could focus on the collection of more diverse and
detailed financial information to extend the analysis also
to other performance indicators.

Other limitations could be addressed to the method
used to apply financial value: for instance there could be
an over/under estimation linked to the methods applied to
human resources management indicators: in these cases
the real effect depends upon the type of personnel that is
absent or retired; for physicians there would be an under-
estimation, for administrative personnel there would be an
overestimation.

Another limit of the study could be the impact of the
heterogeneity on performance variability. Some indicators
are already adjusted for age and sex but other elements
could impact on variability. It is authors’ opinion that the
large variability showed in the results is much more due
to organizational factors than to other socio-geographical
aspects.

Further research should work to explore ways of reduc-
ing the limitations on the study and on improving the

practical guidance that can be given to managers pursu-
ing the savings targets. Once managers of the public health
system are aware of the resources they can re-allocate
and what actions they can pursue, the next step will be
to identify the targets for re-allocation, that is, the ser-
95 (2010) 137–143

vices that represent a much higher return in benefits to
the population’s health. Experience in a number of juris-
dictions suggests that re-investment decisions should be
made in as transparent and evidence-based fashion as pos-
sible and with the involvement of a wide set of stakeholders
[10,34,35].

6. Conclusions

This benchmarking process changed the traditional pat-
tern of complaints around the budgeting and resource
allocation processes in Tuscany. The results of this study
were shown to all CEOs in a meeting with the Regional lead-
ership. It worked as a warning to all CEOs who argued that
their HA had reached the maximum level of efficiency and
that they needed more money to achieve required perfor-
mance improvements. This study has also had a significant
impact on the use of the performance evaluation system
itself. Managers are now more aware of the value of bench-
marking, not only to comprehend how their organization
performs, but also to support the identification of priority
intervention areas to improve efficiency. Some HAs even
used the results as a starting point for planning organiza-
tional changes in their institutions. In this context it has
become difficult for HAs that show large room for improve-
ment to argue that they do not have enough resources to
achieve financial balance and that they needed a budgetary
increase. This evidence has enabled the Tuscany Region to
demolish pretexts, eliminating the word “impossible” and
building a new culture around the “possible.”

However, the types of disinvestments suggested in this
paper are not necessarily easy. They may force managers
to deal with professional behaviour change in order to
achieve the savings. Publication and distribution of data
benchmarking, within and outside the organizations, rep-
resents a means for managers [36] to make the case for
resource re-allocation to improve performance. Likewise,
the implications of this study may be extremely useful
for both policy makers and the top management of HAs
in a public system that bases its action on cooperation
more than competition. Benchmarking helps to identify
best practices and subsequently allows measurement of
the resources that can be disinvested and re-allocated in
the medium and long term. It will be important though
to develop capacity for sharing and learning from best
practices. Although there are some differences with the
methods previously described, the NHS Institute for Inno-
vation and Improvement has adopted a similar approach
to measure in financial terms the possible improvements
of some indicators using benchmarking available online
(http://www.productivity.nhs.uk/).

In some cases, a single intervention could free millions
of Euros that can be re-allocated for other services maxi-
mizing value for citizens through Cost Benefit Analysis or
Cost Effectiveness Analysis largely used for enhancing effi-

ciency in a variety of settings [37]. Even if this analysis is
only the first step in the process of resource re-allocation,
it has enabled HAs and Tuscany Region to identify those
resources that could be moved without reducing the qual-
ity of services.

http://www.productivity.nhs.uk/
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