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1. Introduction 

The Spanish National Health System, structured by the General 
Health Law of 1986 and tax-funded, provides services to the insured 
population and their beneficiaries, and operates mainly within the 
public sector with coordination of health care provision assumed at the 
regional level and regulation and strategic planning hold by the Ministry 
of Health. 

As in many others developed countries, the cost of delivering health 
has risen exponentially due to ageing populations, increases in chronic 
diseases, and rapid technological improvement. With restricted budgets, 
the Spanish government looked for solutions to contain costs and 
improve health outcomes and thereby meet some of the critical goals in 
their health policies. One key change was the introduction of market- 
driven mechanisms through the separation between the purchasers 
and health care services providers, steered by the “Abril Report” (1991). 
The social and professional controversy surrounding this measure has 
conditioned its withdrawal as a global strategy and its replacement by 
some initiatives of which New Public Management is part, promoting a 
shift from rigid administration to business-like professional manage
ment and creating a large variety of public semi-autonomous hospitals 
as stated by the Law 15/1997 of 25 April, in order of gradually moving 
away from bureaucratic production models. The main purpose of this 
cited law was to release administrative constraints for the public man
agement according more autonomy to contract out services with pro
viders and healthcare staff, which is governed by labour law, and to use 
their own financial and economic system [1]. These changes reflect 
similar trend of a wave of health system reforms triggered by efficiency 
and quality concerns which began in the late 1980s (Sweden) and the 
early 1990s (England) [2]. Consequently, the actual panorama of health 
providers is characterized by a prevailing governance model, the regular 
public hospital (hereinafter TH), centralised professional bureaucratic 
model which severely tie the hands of individual institutional adminis
trators, and has elements of direct management as the 
programme-contract which makes more explicit the link between 

funding and performance but without real risk transfer [3]. Besides this 
predominant model, there are other forms of health providers still under 
direct management that are managed as private firms while the property 
is still public (new organisation forms). Additionally, there are some 
indirect management or contracting-out formulas, in which the pro
duction of public service is performed by the private sector, providing 
mainly diagnostic and ambulatory process as well as private finance 
initiative in some Spanish Autonomous Communities - ACs (the most 
sounded is the public-private partnership model of “Alzira” [4]). For a 
complete overview of the legislative framework behind the imple
mentation of new hospital governance in Spain, see Alvárez and Durán 
[5]. 

The genuine intention by the way of contracts between purchasers 
and providers was to increase efficiency by allowing competition be
tween providers, as in Holland, United Kingdom or Germany [6]. 

After two decades, in spite of the repeatedly efficiency improvement 
argument used by policymakers [7], there are only a few economic 
studies and there is no proof that new legal formulas (hereinafter NOF) 
are more efficient than the traditional one [8–12]. The essential aim of 
this paper is to evaluate whether NOF, under direct management and 
implemented yet on 1998 and still operating on 2007 in Spanish ACs 
where they coexist, are indeed associated with efficiency gains, assess
ing the relative hospital’s technical efficiency by means of a non para
metric approach. To conduct this study, we consider the following 
research question: are NOF more efficient than TH as regards hospital 
management? We may think that the management autonomy enjoyed by 
the NOF enables more effectiveness in the decision-making process, so 
this kind of hospitals could reach higher efficiency levels than tradi
tional ones managed by administrative macro-structures based on 
inflexible public procedures. 

To achieve this objective, we organized the paper as follows. The 
next section describes the methodology and data used for inference. In 
Section 3 we report the analysis results. Section 4 interprets and dis
cusses the previous results. The final section summarizes our findings 
and sets out some possible direction for futher research. 
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2. Methods and material 

Talking about efficiency means distinguish two dimensions of effi
ciency: allocative, and technical. Technical efficiency (TE) reflects the 
success of a firm in producing as large as possible an output from a given 
set of inputs (output orientated) or in using as short as possible a set of 
inputs to produce a given output (input orientated) [13]. If information 
on prices is available, it is possible to consider allocative efficiency 
which involves selecting the set of inputs that produces a given quantity 
of outputs at minimum cost. In this paper, without cost information, we 
propose to apply the DEA methodology at first developed by Charnes 
et al. [14] and extended by Banker et al. [15] – to determine the TE of 
the sample of hospitals. DEA has been the norm for 30 years in many 
economic sectors, including the health sector (for a more extensive re
view of DEA literature in health sector see [16–22]). In the health sector, 
estimating hospital efficiency presents some difficulties due to the in
ternal and external environmental factors that are likely to create more 
pressures for increased efficiency (patient severity, ownership and na
ture of health services offered). 

Additionally, we analyse the impact of some variables beyond the 
control of managers on the efficiency levels of hospitals. The variables 
that can be considered are functional dependence, the age of the hos
pital, the location and the teaching status. These variables can explain 
some behaviours at hospitals and, therefore, can be reflected in the 
technical efficiency levels achieved. 

2.1. DEA 

The DEA approach allows estimating the technical efficiency of each 
decision-making unit (DMU) and comparing all DMUs without any price 
or cost information. The DMUs usually use a set of resources (capital and 
labour), referred to as input indices, and transform them into a set of 
outputs/outcomes (hospital activities/health expectancy), referred to as 
output/outcome indices. 

With DEA, TE is computed solving a linear programming for each 
DMU that allows the construction of a non-parametric frontier, consid
ering the previous sets to define the production function. 

DEA models have been developed to use either the input or output 
orientation, and these models emphasize proportional reduction of 
excessive inputs (input slacks) or proportional augmentation of lacking 
outputs (output slacks). In this paper, we assume for convenience an 
input-orientated model, which is also far more consistent with 
improving public resource allocation [23–26]. 

To ensure a valid comparison between the hospitals and avoid size- 
bias, we impose VRS on the technology as the production processes 
are not linear (partly due to indivisibilities and unmotivated labour 
force) [27]. 

After estimating inefficiency and detecting efficient and inefficient 
hospitals, we will explain why some hospitals are more efficient than 
others. The answer can be found in the managerial capacity of providers. 
In this case, analysts commonly apply a two-stage approach to isolate 
the effects of the environmental variables [28]. DEA is solved using the 
traditional inputs and outputs, and the efficiency scores obtained at this 
first stage are then regressed on environmental variables (independent 
variables) with a censored Tobit model, as the efficiency scores are 
bounded at the end of a 0–1 distribution. This means that efficiency 
scores must be corrected by using the estimated regression coefficients 
to adjust the efficiency scores for the environmental factors. 

Further developments include a three-stage approach to account for 
environmental effects over the excess use of inputs [29]. The slacks of 
each input (overconsumption) obtained by running DEA from the 
first-stage are introduced as the dependant variable in a censored 
regression (on the left side of the distribution cause values are between 
0 and Infinity). Results obtained in this second stage allow us to establish 
which variable is really significant. In the third stage, inputs are adjusted 
by the estimated coefficients obtained in each regression. The 

coefficients are used to adjust each hospital’s inputs, with the most 
unfavourable environment and, finally, the efficiency will be estimated 
once again using this new range of adjusted inputs. 

2.2. Sample 

The original data used in the analysis consists of all public hospitals 
located in Spanish regions where TH and NOF coexist. We have 
considered a 10-year period, with all hospitals operating before the 
beginning in 1998 (first full year after the publication of Law 15/1997) 
until 2007 (last year of activity for Galician hospitals as foundations). 
We ended up with a set of 125 hospitals distributed in nine ACs (101TH 
and 24 NOF). Catalonia has a longer tradition in new public manage
ment because this Spanish region created NOF long before the devolu
tion of healthcare from the Social Security, devolution probably 
enhances the historical trend. 

2.3. Inputs and outputs 

The selection of variables to include in the model is critical in DEA, 
particularly in terms of outputs. We would like to use patient-level in
dicators of health outcomes to gauge the level and quality of final hos
pital production. Regrettably, suitably detailed information is 
unavailable for the entire period then we use basic activity components, 
those which are normally used in the hospital efficiency literature. 
Consequently, the entire model turns to be output-biased, instead of 
outcome-biased, which constitutes a shortcoming of the whole design. 
Secondly, we have to address a measurement problem of productivity of 
factors characterised by a multiplicity of outputs and inputs [30]. 

Therefore as input variables, we have used the number of beds as a 
proxy of size and capital (K) and human resources in full-time equivalent as 
the labour variable (L). As output variables, we have used indicators 
showing three main hospital output categories: inpatient (discharges), 
outpatient (outpatient visits and ambulatory surgical procedures) and 
emergency activity (emergencies). We have included ambulatory surgical 
procedures (ASP) because its use is increasing and reduces hospital costs 
by removing hospital stays. ASP involves some organisational changes, 
improving the hospital problem-solving capacity and reducing the 
waiting list in surgery [31]. Input and output data are obtained from the 
Spanish Hospital Survey (ESCRI) provided by the Health Ministry. 

In Table 1, we present the descriptive figures of input and output 
variables included in the analysis. These data indicate that NOF are 
much smaller and homogeneous than their HT counterparts. Physicians’ 
resources are very similar with a mean of 0.7 physicians per bed 
meanwhile NOF proportionally engage less nurses. In terms of activity, 
despite differences in discharges and outpatient visits, we observe a peer 
ASP for both types of hospitals what is obviously the consequence of 
being introduced at the same time in the same surgical procedures. 

Table 1 
Means of the input and output variables by functional dependence.   

TH NOF 

INPUTS   
Beds 549 304 
Physicians 393 208 
Nurses 1081 496 
Non health personal 547 218 
OUTPUTS   
Discharges 18,997 11,869 
Outpatient visits 210,082 158,208 
ASP 2730 2559 
Emergencies 97,121 68,385 

Note: All variables are expressed in physical units. 
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3. Results 

In this section, we present the efficiency scores under VRS and 
observe the yearly evolution for each direct management group 
throughout the period. 

DEA has some limitations [32] and an erroneous data may result in 
an incorrect measure of technical efficiency and, therefore, an improper 
interpretation of the results. To check the robustness of the results we 
have used the study of the frequency with which an efficient hospital 
appears as a benchmark for inefficient hospitals [33] and the jack-knife 
technique to ensure its thoroughness. The results of both tests allow us to 
confirm that the technical efficiency levels analysed in this paper are 
robust and the range of the efficiency results is not significantly different 
(p < 0.01). 

Table 2 shows, on the upper side, the productive efficiency of 
Spanish hospitals for each year in the decade 1998–2007. The yearly 
level of inefficiency, indicates the level of misuse of resources. The NOF, 
year after year, obtain better efficiency levels than TH (respectively the 
mean is 95.8% and 82%). During the entire period, 77% of the NOF are 
efficient; meanwhile, only 23% of TH achieve the 100% limit. Moreover, 
more hospitals join the efficiency line along the different years. 

The worst results for TH during the first four years of the study are 
constrained by the amount of TH with an efficiency level lower than 
70% (40.6% of them). This situation is completely different for the NOF. 
Only 8.3% of them are misusing more than 30% of the inputs. It is 
important to note that efficiency levels have increased drastically in 
2002. 

Therefore, these results show a better performance of NOF and the 
difference seem to be statistically significant: the Spearman rank cor
relation coefficient, between both groups, is low and significant (0.407, 
p < 0.01) and the Mann-Whitney test confirms that we cannot reject the 
null hypothesis. Consequently, the way the hospital is managed could 
well lead to important differences in terms of productive efficiency. 

The main appeal of an efficiency analysis derives from its utility for 
management. Usually, health professionals and hospitals managers are 
responsible for controlling the quantity of inputs in the production 
process. However, some contextual variables can influence the activity 
hospitals provide, and thus also influence the level of efficiency. As 

external variables, we included functional dependence, the age of the 
centre, location and teaching status. Functional dependence measures 
the effect of management autonomy level on technical efficiency. To 
determine whether there are differences that depend on the legal nature, 
we suggest a specific analysis for both types of management: direct 
(foundation, public health company, or consortium) and traditional 
(hospitals managed by the public health authorities) to discover which 
would be the most effective form (the control group is formed by TH). 
Through the age of the hospital, we want to capture the effect of the 
cumulative experience of health personnel in providing health services. 
On one hand, with learning, trainee medical practices will generally 
progress over time, and practitioners will make more efficient use of 
hospital resources (the control group will, therefore, be the first group 1 
formed by hospitals created before the General Health Law 14/1986 and 
compared with those created between 1986 and 1995 and those created 
after 1995). On the other hand, the hospital age is a vector for more aged 
personnel, less enthusiastic physicians and more experienced doctors, 
which excellence does not include necessarily more efficient use of re
sources. We have estimated the effect of hospital location since the pace 
of transfer of health competencies varies and the autonomous local 
governments have to assign health budgets and define the terms of the 
health service production contract with each hospital. This has a direct 
influence on managerial efficiency (here Catalonia is the control group). 
Using this measure, we will show the effect of the transfer to the regions 
that were still dependant on INSALUD (National Institute of Health) at 
the beginning of our study period until 2002. We created a dummy 
variable to congregate all the hospitals in the sample in Aragon, Astu
rias, Balearic Islands and Madrid, that is, INSALUD areas (control 
group), to compare this group with the hospitals located in other regions 
(Andalusia, Valencia, Catalonia, Canary Islands and Galicia). Finally, we 
incorporate another dummy variable for the teaching status that takes 
the value 1 when there are medical staff, midwives or other health staff 
in postgraduate training programmes at the hospital, and the value 
0 when there are not. Teaching hospitals use more human resources for 
the same activity levels since, in addition to their usual health workers, 
they employ university training staff [34]. 

We use the two-stage model proposed by Ray [35]. In the first step, 
we find whether these variables influence efficiency levels. We run the 

Table 2 
Technical and managerial efficiency by functional dependence.  

Year TH (n = 101) NOF (n = 24) TOTAL (n = 125)  
TE (%) Number of efficient TE (%) Number of efficient TE (%) Number of efficient 

1998 73.1 13 (13) 91.0 13 (54) 76.6 26 (20.8) 
1999 76.3 18 (18) 97.2 20 (83) 80.3 38 (29.6) 
2000 74.4 14 (14) 93.8 17 (71) 78.1 31 (24.8) 
2001 75.4 17 (17) 90.9 13 (54) 78.4 30 (24) 
2002 86.8 27 (27) 97.5 20 (83) 88.9 47 (37.6) 
2003 86.7 29 (29) 97.8 19 (79) 88.8 48 (38.4) 
2004 85.6 25 (25) 97.2 20 (83) 87.8 45 (36) 
2005 86.4 30 (30) 97.4 20 (83) 88.5 50 (40) 
2006 85.8 24 (24) 97.7 22 (92) 88.1 46 (36.8) 
2007 89.0 32 (32) 97.7 21 (88) 90.6 53 (42.4) 
MEAN/Total 82.0 229 (23) 95.8 185 (77) 84.6 414 (33.1) 
Var. 98–07 21.7  7.4  18.4  
Year TH (n = 101) NOF (n = 24) TOTAL (n = 125)  

MTE (%) Number of efficient hospitals (%) MTE (%) Number of efficient hospitals (%) MTE (%) Number of efficient hospitals (%) 
1998 80.7 24 (24) 70.1 2 (8) 76.6 26 (2) 
1999 83.4 26 (26) 77.5 5 (21) 80.3 31 (2) 
2000 82.9 29 (29) 73.7 3 (12) 78.1 32 (2) 
2001 80.4 23 (23) 68.2 1 (4) 78.4 24 (2) 
2002 91.1 36 (36) 76.4 3 (12) 88.9 39 (3) 
2003 89.8 37 (37) 76.1 3 (12) 88.8 40 (3) 
2004 90.6 39 (39) 77.9 5 (21) 87.8 44 (4) 
2005 90.2 35 (35) 76.3 4 (17) 88.5 39 (3) 
2006 91.2 37 (37) 78.8 7 (29) 88.1 44 (4) 
2007 91.0 35 (35) 79.1 4 (17) 90.6 39 (3) 
MEAN/Total 87.1 321 (32) 75.4 37 (15) 84.6 358 (29) 
Var. 98–07 12.8  12.8  18.3   
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censored regression for three models: (a) the first (MOD1) takes into 
account external variables, such as those established in this text; (b) the 
second (MOD 2) takes into account the two groups of regions according 
to their seniority in managing health-care services; (c) in the last model 
(MOD 3), we regress, as in the MOD 1, but break down by functional 
dependence, according to the legal nature of the hospital (foundation, 
public health company or consortium). All results are presented in 
Table 3. 

It should be noted from MOD 1 coefficients that the efficiency of NOF 
differs significantly from that of the TH (p < 0.01). This result confirms 
the previous results achieved by calculating Spearman rank correlation. 

In MOD 3, the differences according to the hospital’s legal status are 
all positive and significant (p < 0.01). Hospitals managed by a founda
tion or public entity have a higher efficiency level than hospitals run by 
the public authority. For the consortia, the results show a lower value 
than the previous forms, although they are significant. This situation is 
mainly due to a consortium whose efficiency levels are relatively low 
(between 52 and 62%). 

The age of the hospital also plays a decisive role in the average level 
of efficiency obtained. Hospitals with a higher learning experience differ 
significantly from other hospitals with a lower length of service. Hos
pital efficiency in Aragon, Asturias, Canary Islands, Balearic Islands, 
Galicia and Madrid differs significantly from that of Catalonia and is 
systematically identified with lower levels (at p < 0.01 and p < 0.05). 
However, the efficiency of hospitals in Andalusia and Valencia does not 
differ significantly from hospitals in Catalonia (MOD 1). It seems that 
autonomy in managing health-service providers before 1996 has sig
nificant consequences on productive efficiency levels. 

Teaching status is associated with a lower efficiency, irrespective of 
the model chosen. 

The study has shown that efficiency levels are influenced by 
contextual variables beyond managerial control; however, the two-stage 
model does not provide a measure of managerial efficiency. Subse
quently, we apply the proposal of Fried et al. [28] to calculate the 
managerial technical efficiency (MTE) by subtracting the effect of 
external variables on inputs slacks obtained with DEA. To determine the 
censored regression, we create dummies combining functional depen
dence with the teaching status of hospitals, as we first saw that the 
length of service did not have a significant effect on the inputs slacks. 
Additionally, these dummies facilitate the calculation of estimators and 

adjusted inputs. Tobit model results are presented in Table 4. 
Slacks for any of the input variables differ significantly and nega

tively in the NOF compared with the consumption made by teaching TH 
(Table 4). Therefore, these hospitals consume fewer excess resources (p 
< 0.01). The behaviour of non-teaching TH compared with teaching 
hospitals is also statistically different, at least in the use of beds, phy
sicians and non-health-care professionals. 

When we focus our attention on hospital location, the vast majority 
of input slacks in all regions are negative and statistically significant (p 
< 0.01). We identified only five cases in which resource consumptions 
are not significantly different from those observed in Catalonia: the 
number of beds in Asturias; medical professionals in the Balearic Islands 
and Madrid; nurses in Asturias and non-health-care staff in the Balearic 
Islands. 

We can also highlight the sign of the difference. Indeed, the ACs use a 
lower volume of beds and physicians than Catalan hospitals. In contrast, 
the excess use of other personnel (nurses and non-health-care pro
fessionals) is consistently higher in all ACs except in Asturias and in the 
Balearic Islands where the difference is not significant. 

In the third stage, we proceeded to adjust the inputs, for after re-run 
the DEA model using those adjusted inputs. On the bottom side of the 
Table 2, we give the MTE scores, that is, the efficiency subtracted from 
the effects of environmental variables. 

On analysing the results, we observe that the TH improve their ef
ficiency by about 6.3%, while the NOF lost more than 21%. We conclude 
that the legal status of the hospital directly influences the level of MTE. 
The number of efficient hospitals changes positively for TH and nega
tively for NOF. NOF seems to operate under more favourable external 
conditions, as the managerial efficiency is lower than the previous 
technical efficiency. 

4. Discussion 

Despite twenty years of existence, NOF remain unrated in Spain and 
there are no study to confirm that new legal status provide a higher 
efficiency for being beyond the rigid public rules. The actual transversal 
study explores efficiency scores estimated in a long-10-year period. In 
general, hospitals were operating in a more unfavourable environment 
from 1998 to 2001. TH were probably being damaged by the influence 
of contextual variables, particularly teaching status and tough pressure 
of the Health Ministry on inputs through a well-organised and staffed 
agency for health. This phenomenon could be also related with the 
ratchet effect observed in successive contract negotiations which means 
a yearly goals increase for hospitals with better degree of compliance 

Table 3 
Censored regression.  

Variables Coefficients 
MOD 1 

Coefficients 
MOD 2 

Coefficients MOD 
3 

Constant 0.972*** 0.854*** 0.996*** 
Functional Dependence 

(NOF) 
0.255*** 0.257***  

Foundation Public firm 
Consortium   

0.499*** 
0.476*** 
0.171*** 

Age Created between 
1986 and 1996 (G2) 

− 0.050*** − 0.044*** − 0.042*** 

Created after 1996 (G3) − 0.053** − 0.049* − 0.111*** 
Location Andalusia 

Aragon 
0.010 
− 0.154*** 

0.111*** − 0.042**- 
0.186*** 

Asturias − 0.147***  − 0.201*** 
C. of Valencia 0.001 0.104*** − 0.033 
Catalonia  0.103***  
Canary Islands − 0.196*** − 0.092*** − 0.209*** 
Balearic Islands − 0.077**  − 0.150*** 
Galicia − 0.061*** 0.044** − 0.114*** 
C. of Madrid − 0.056**  − 0.108*** 
Teaching status − 0.084*** − 0.067*** − 0.064*** 
σ 0.178 0.179 0.174 
Log L − 42.25 − 55.74 − 15.87  

*** : p < 0.01. 
** : p < 0.05. 
* : p < 0.1. 

Table 4 
Censored regression of the inputs slacks over external variables.  

Variables Bed Slacks Phys Slacks Nurse Slacks NHP Slacks 

Constants − 119.09*** − 3.74 − 212.83*** − 46.17*** 
Non-teaching TH − 56.17** − 132.49*** − 15.83 − 21.28** 
Teaching NOF 

Non-teaching 
NOF 

− 107.48*** 
− 193.14*** 

− 76.94*** 
− 207.48*** 

− 201.96*** 
− 327.00*** 

− 68.15*** 
− 160.39*** 

Location 
Andalusia 
Aragon  

− 79.69*** 
− 92.44**  

− 91.37*** 
− 102.99***  

99.00*** 
148.24***  

57.35*** 
29.99* 

Asturias − 8.37 − 97.11*** 27.34 61.71*** 
C. of Valencia − 166.90*** − 32.80** 85.53** 34.07** 
Canary Islands − 77.55* − 47.66* 325.96*** 95.09*** 
Balearic Islands − 86.43* − 32.84 230.82*** 26.50 
Galicia 107.16*** − 79.70*** 169.69*** 67.39*** 
C. of Madrid − 68.49** 21.77 155.80*** 69.92*** 
σ 147.60 120.10 236.40 100.80 
Log L − 1117.3 − 2463.4 − 3054.7 − 3892.8  

*** : p < 0.01. 
** : p < 0.05. 
* : p < 0.1. 
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[36]. From 2002, Autonomous Communities lost comparisons terms for 
contracting with their hospitals and had to deal with unexperienced 
governments. With the absence of an incentive system and the lack of 
consequences for compliance or non-compliance of the objectives, pro
gram contracts were less exigent. 

Various causes for the higher NOF technical efficiency and progres
sive loss may be mentioned. First, the institutional autonomy may have 
implications to go beyond the service structure by creating quasi- 
independent Supervisory Board that could make a range of operating 
and financial decisions without obtaining political approval. NOF can 
operate the day-to-day life of the hospital with more ability. Nonethe
less, some studies on the evolution of the decision-making autonomy of 
the public health companies of Andalusia, indicate a progressive loss of 
it because of a greater interference of the political class and public 
financial backers in decision-making process [37]. At once, the Public 
Procurement Law in 1999 established new limits on the autonomy of 
contracting for the NOF and the Law 30/2007 on Public Sector Con
tracts, overrode the room for manoeuvre in their negotiation with sup
pliers. This situation is similar in United Kingdom where foundation 
trusts (FTs), hospital-care providers with greater financial and mana
gerial autonomy, are regulated, since 2004, by an independent body 
(known as Monitor) to ensure that they are financially strong and 
well-managed [38]. In the case of the Swedish health decentralized 
system, it was claimed that increased efficiency reflected formidable 
political pressure to increase productivity, not because hospitals began 
to compete for contracts [39]. 

Secondly, NOF have been created recently (overall foundations and 
public health companies) sometimes incorporating the more enthusi
astic health personnel from TH. Futhermore, applying the private 
employment relations, NOF enjoy a greater labour flexibility allowing 
them to adapt continuously to changing conditions in health-care de
mands and paying non-statutory health care professionals as staff with 
performance-related incentives amounting from 8 to 15% of their in
come [4] to 35% for managers in public health company [40]. However, 
in the last ten years, appears a growing convergence with the statutory 
framework defined by the Law 55/2003, which ensured that salaries 
remained not performance-related, with an additional local negociation, 
resulting in a real tournament between ACs. Already, the Galician and 
Balearic foundations turned back to the regional authority. 

Finally, NOF are smaller than TH, thus, in principle, more manage
able and controllable with more flexible structures [40]. 

The results we have obtained confirm previous studies: (a) IASIST 
[41] compares hospitals dimensions such as the scientific and technical 
quality of care and efficiency and show that there are no significant 
differences between the two management models in terms of quality 
while new organisational forms have better results in terms of functional 
efficiency and cost; (b) the results of Arias et al. [42] indicate the same 
trends; (c) Sanchez and Martin [43] compare the performance of hos
pitals managed with the legal status of foundations with traditional 
hospitals in Galicia and conclude that foundations are not more efficient 
than other health centers. Unfortunately, this empirical evidence on the 
effectiveness of different ways of managing health organisations is 
insufficient and inconclusive. 

5. Conclusion 

The measure of hospital efficiency is a topic of great relevance for 
funders, policymakers and health-facilities providers. DEA has been 
used in several areas to identify the efficiency of organisations and set a 
hospital range. 

In this study, DEA has been used to estimate the technical efficiency 
of public general hospitals in Spain with different forms of functional 
dependence, from 1998 to 2007. The devolution of health functions to 
the ACs was completed during this period. 

Results reveal a clear pattern regarding the existence of a relation
ship between management formulas and technical efficiency. The 

differences between the TH and NOF efficiency are significant. The 
proximity between policy-makers and health-service providers should 
have positive effects on efficiency but, at the same time, experience 
shows that the regional health authorities often engage with the NOF 
management as much as they do with any other public hospital gener
ating growing political pressures to improve the overall performance. 
Furthermore this closeness between stakeholders leads to an increasing 
bondage from political interference reducing the ability to contract out 
services, as well as pressures from trade-unions to equate personnel 
management status The self-governance have been eroded by strong 
centralising forces at regional level, reducing gradually their autonomy. 

With the introduction of contextual variables we assumed a feasible 
influence these would exercise on efficiency levels. This impact was 
confirmed by applying Ray’s two-stage model. The external variables 
considered were all significant. The results confirm that the functional 
dependency positively influences efficiency levels when the legal status 
is NOF. After a detailed study of the legal forms included in NOF, the 
results show that foundations and public organisations have a higher 
influence on efficiency than consortia, but this could be due to the effect 
of one of these consortia, because the others obtain similar efficiency 
levels. The age of the hospital may have positive effects on the hospital’s 
technical efficiency as the staff has more accumulated experience on 
medical practices unlike is inclined to use more expensive technologies 
especially in times of economic growth. For hospitals created after 1986 
and even more for those created after 1996 the age has a negative in
fluence on efficiency levels. The third variable considered in the analysis 
was the location of hospitals, namely the autonomous region they 
receive funds from. In the proposed regressions, hospitals located in the 
INSALUD area have lower efficiency levels highly due to the tough au
thorities’ pressure. After completion of the transfer process of health 
functions, hospital efficiency levels increase in each region but evenly 
more in former INSALUD regions, probably still inmature in the health 
management. 

In the case of teaching status, the results demonstrate that this 
feature has a negative impact on efficiency due to their human resources 
overconsumption. All the previous conclusions can ratify that technical 
efficiency is significantly influenced by contextual variables beyond 
managers’ control. 

Finally, we have presented the MTE levels and concluded that TH are 
working in unfavourable environments that worsen their efficiency 
levels. By correcting the effect of these contextual variables, the previous 
efficiency results tend to be reversed - NOF levels worsen by 22.3%, 
while TH improve by 6.3%. 

Next steps for future research, overcoming some of the limitations of 
this study, include an analyse of efficiency changes over time; the 
introduction of case-mix to adjust inputs and outputs as well as quality 
indicators; in addition examine the relation between efficiency and scale 
of operations and the evolution of residual control rights. 

Hospital comparisons and benchmarking are initiatives that should 
be taken into account for the proper functioning of the health system 
with a desire to promote a new transparency in information . 
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