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ABSTRACT
Background: Over the past four decades the United Arab Emirates (UAE) has undertaken a series of initiatives to improve
the efficiency of hospitals. This study aims to examine the efficiency of private and public hospitals in the UAE. A clearer
understanding of the technical efficiency of private and public hospitals will be important in shaping future policy reforms as well
as assisting private investors that play an important role in the provision of healthcare within the UAE.
Methods: This study employs the Data Envelopment Analysis (DEA) technique to measure the efficiency of both private and
public hospitals in the UAE. Efficiency scores are calculated using both Banker, Charnes, and Cooper (BCC) and Charnes, Cooper,
and Rhodes (CCR) models. The inputs into the models are number of beds, numbers of doctors, dentists, nurses, pharmacists and
allied health staff, and administrative staff, while the outputs are the number of treated inpatients, outpatients, and average length
of stay.
Results: We find that public hospitals represent about a third of the total number of facilities but treat about 60% of the total
number of patients. On the positive side we find that a third of the hospitals in the UAE to be efficient. The average technical
efficiency of 96 hospitals is 59% using BCC model and 48% using CCR model. The results show no difference in the average
efficiency scores between public and private hospitals, nor between foreign and domestically managed hospitals. We find that
there is an almost equal probability to be an efficient or inefficient hospital in any of the emirates.
Conclusions: The study contributes to the existing body of literature by establishing baseline technical efficiency scores that
could be used in monitoring the efficiency effects of future policy changes. About 41% to 52% of the production factors are
wasted during the service delivery process in the hospitals. Using the existing amount of resources, the amount of delivered
outputs can be doubled, which can significantly impact patient outcomes. This leads us to believe that the ownership itself
and foreign management is not sufficient to bring about improvements in efficiency. Interventions to improve the quality of
management in hospitals could help to improve efficiency. National and international benchmarking of hospital performance help
to provide more insights on sources of hospital inefficiency.
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1. INTRODUCTION

Governments throughout the world have been under increas-
ing pressure to improve their provision of healthcare services

while seeking to effectively employ their scare resources.
At the same time the importance and political nature of
healthcare has meant that individual governments’ ability
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to compromise the quality and access of healthcare services
is limited. In many countries the lack of finance especially in
the aftermath of the international financial crisis has limited
their ability to fund improvements but in the more prosper-
ous Arab Gulf countries such as the United Arab Emirates
(UAE) this has not tended to be the case. In the UAE the key
problem in increasing hospital efficiency has been the ability
to recruit and retain suitably qualified as well experienced
healthcare professionals at all levels. Also, the young nature
of Arab Gulf countries implies that these countries have a
short history of healthcare development. One of the first
hospitals in the UAE can be traced back to 1960 which was
nothing more than a mud hut in the city of Al Ain staffed by
two missionaries. At the time only half of the babies survived
and one in three mothers died during childbirth. In addition
to this malaria, tuberculosis, eye diseases and internal para-
sites were very common.[1] Fifty-five years later the country
has 96 private and public hospitals. Such a rapid increase in
the provision of healthcare has meant that access and cover-
age are no longer an issue for the government. Instead the
country is faced with a larger and more important problem
of adapting the provision of its services to meet changing
demographics and needs while trying to be efficient. The
market demand for healthcare services in the UAE has meant
that the private sector has been able to fill this gap alongside
the government sector. On the one hand the market com-
petitiveness of the private sector implies that it will deliver
services in the most efficient manner. However, this has to
be balanced with the fact that private sector operators will be
motivated by profit and hence the provision of services may
not always be allocated efficiently.

Although, the UAE health system is a blend of private and
public provision it is tightly regulated by several regulators
at the federal and emirate level. At the federal level there are
two entities that regulate healthcare services namely the Min-
istry of Health (MOH) which was established in 1972 that is
a year after the establishment of the country. The MOH is
the ultimate regulatory authority over the entire UAE health
sector as well as providing healthcare services.[2] The MOH
regulates the personnel that work in its hospitals as well as the
private sector institutions. Then one has the National Health
Council which oversees healthcare and standards across the
UAE. The mandate of the Council is to co-ordinate health
care initiatives of the public and private sectors on both the
federal and local levels. The two emirates that have their
own regulatory bodies namely Abu Dhabi and Dubai. In
Abu Dhabi the emirate established the General Authority of
Health Services in 2001. In 2007, the Authority was split
into the Health Authority in Abu Dhabi (HAAD) and Abu
Dhabi Health Services Company (SEHA). In Dubai, health

care was regulated by the Dubai Department of Medical and
Health Services which was established in 1972 and in 2007
replaced by the Dubai Health Authority (DHA).

Demographic factors such as aging population, high birth rate
and expatriate majority have resulted in an increase in health-
care expenditures. The total health expenditures are expected
to reach United Arab Emirates Dirhams (AED) 40 billion
(US$11 billion) in 2015 compared to AED 36 billion
(US$10 billion) in 2011.[3] Free health coverage is universal
for nationals, and laws have been instituted to ensure manda-
tory health insurance for non-nationals in the Emirates of
Dubai and Abu Dhabi. With 31 public and 62 private hos-
pitals and a number of new health care facilities planned, it
is assumed that the country is well resourced. However, the
delivery system is based on a primary health care approach
and hence does not deal with the underlying issues leading
to inefficiencies and inherent weaknesses. Second, despite
the major improvements in the health care system during
the last four decades, a very large number of patients elect
to have their treatment overseas leading to under-utilized
services and facilities. Over the last few years the govern-
ment has sought to restrict the number of patients that elect
to have overseas treatment. Efficiency levels may increase
if overseas treatment is replacement with domestic provi-
sion thereby increasing the output with the same level of
resources. Also, greater domestic provision of healthcare
services will allow the country to develop more advanced
areas of medical treatment. Other weaknesses within the
UAE healthcare system that impact on efficiency levels are
as follows:

(1) The absence of a single regulator for licensing medical
staff thus limiting their ability to move from one em-
ployer to another. Also, a single regulator will ensure
a level playing for all operators as opposed multiple
standards and norms.

(2) There is a heavy usage of hospital based services
even for minor illnesses and hence there needs to be a
strengthening of primary health care and referral sys-
tems. This will allow the hospital based services to
focus on acute illnesses.

(3) As the discussion above indicates that the bulk of ill-
nesses in the UAE are due to lifestyle. Therefore, there
needs to be a greater strengthening of health promotion
and preventive programs.

(4) The UAE has excellent technical equipment, but a
shortage of capable staff. The health care system de-
pends on professionals from overseas, with expatriates
comprising 80% of doctors and over 90% of nurses.
There needs to be a program of developing local talent
and a lower reliance on expatriate staff.
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In this respect a better understanding of the efficiency of
the current level healthcare provision will allow healthcare
managers as well as policy makers the ability to make bet-
ter choices thus leading to the optimal usage of resources.
Also, a better understanding of the relative differences in
the delivery of healthcare services between the hospital own-
ership (private or public) and management type (foreign or
domestic) will also help guide policy makers as to how best
to include the involvement of the former if at all. The pur-
pose of this study is to estimate the technical efficiency of
both private and public hospitals in the UAE. In doing so the
first objective of the study is to understand how the efficient
hospitals in the UAE differ from the non-efficient ones. We
developed the hypothesis that more efficient hospitals differ
significantly from less efficient hospitals. So, we expect more
efficient hospitals to better utilize their resources and hence
have higher efficiency ratings. We expect more efficient hos-
pitals to have lower staff and fixed assets and to have higher
levels of output measured in form of patient visits and aver-
age length of stay. Second, this research seeks to understand
whether there is a difference in the efficiency of private and
public hospitals. Finally, we test whether foreign managed
hospital provide efficiency benefits for the government.

1.1 Literature review
Prior studies have developed three main measures of effi-
ciency namely technical, scale and productive. First, tech-
nical efficiency refers to the manner in which resources are
employed so as to lead to the greatest level of output. As such
technical efficiency emphasizes the technological aspects of
an organization. In the case of healthcare services technical
efficiency implies how the inputs which are essentially the
physical assets, labour and financial resources are used to
produce both intermediate and final outputs whereby exam-
ples of the former include number of patients, waiting time
and so on while the latter include mortality rates, quality
of life measures and so on.[4] Secondly, one has allocative
efficiency which refers how an organization is able to use
inputs in an optimal manner based on their respective prices
and technology. As such allocative efficiency measures how
an organization is able to select the optimal combination
of inputs to produce the greatest level of outputs. Third,
one has productive or total economic efficiency which is the
combined impact of technical and allocative efficiency.

The literature to date has tended to use a number of differ-
ent methods to estimate the efficiency of healthcare service
providers. In some cases the measure of efficiency are in-
fluenced by government policy. A typical example of this
is the UK where the National Health Service has developed
efficiency performance indicators and labour productivity
measures to benchmark the different providers or trusts so

as to produce rankings.[5] The problem with efficiency per-
formance measures is that their selection can be subjective
and also the final value is highly dependent on the weights
used. A more objective and economics based approach is to
estimate the production possibility frontier which is a locus
of potentially efficient output combinations that an organiza-
tion can employ at a particular point in time. The production
possibility frontier is also considered the efficient frontier as
any organization producing at that level is able to achieve
an efficient combination of outputs with the given level of
inputs.

There is no consensus as to the best method of measuring
efficiency. Past studies have identified two methods, namely,
non-parametric methods initiated by Charnes et al.[6] and
a parametric technique developed by Aigner.[7] Paramet-
ric measures focus on economic optimization, while non-
parametric techniques examine technological optimization.
The major advantage of using non-parametric techniques,
and more specifically the Data Envelopment Analysis (DEA),
is that it avoids having to measure output prices which are
not always available.

The modelling approach employed impacts on the selection
of data which in turn can affect the results of a study.[8] From
a public policy viewpoint the results of efficiency studies can
then impact the manner in which hospitals operate. For in-
stance using length of stay as an output measure could lead
to hospitals selecting less patients with complicated illnesses.
In order to avoid such a situation the modelling needs to be
comprehensive in its nature so as not to prejudice the over
use of any single input or output. Another issue that arises in
healthcare is that the actual data on outcomes does not always
exist in the public arena. In other words the actual outcome
of a particular treatment is not publicly available. Due to the
lack of publicly available data prior studies have assumed
that the health outcomes are the same as the hospital provid-
ing the treatment.[9] This assumption makes little difference
where the hospital provides treatment that by and large tends
to be successful and error free. However, where hospitals
are of a poor quality such an assumption may not hold and
could positively reward poor performing hospitals.[10] How-
ever, due to the confidential nature of medical information
it is not possible to have data regarding re-admissions. In
the absence of such data prior studies have used raw counts
in capturing the health services as output. A similar issue
arises with inputs whereby raw counts for human resources
are used without differentiating between skill, experience or
qualification level.

1.1.1 Hospital ownership
Hospital ownership can essentially be divided into two broad
groups namely those that are operated for profit and non-
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profit whereby the former can be owned by the public sector,
while the latter are owned by private sector investors. The
key difference between the two groups is that private for
profit hospitals use performance measures and targets which
differ fundamentally from non-profit ones and this impact the
principal agent relationship. Both private and public hospital
face the same principal agent problem whereby managers or
agents seek to maximize their own utility rather than that of
the organization or its owners or principals.[11] However, it
is argued that private for-profit hospitals are better able to
deal and solve the principal-agent problem by linking the
manager’s and perhaps the clinical staff remuneration to per-
formance of the hospital which is measured as the overall
profits. In a non for profit institution such type of remunera-
tion structures are not possible and hence individuals do not
have an incentive to exhibit efficient behaviour. The linking
of remuneration to performance tends to ensure that private
hospitals achieve a higher level of efficiency than public non-
profit ones.[12] Traditional finance theory argues that external
mechanisms are also important in private for profit organiza-
tions to ensure that the agent’s motivations are aligned with
those of principals. In a private hospital there is always the
possibility that the owners may sell their shares if they are
not satisfied with managerial performance. Similarly, poor
performing organizations may be takenover by better ones
leading to a displacement of managerial staff. Even worse
is the threat that of bankruptcy which again will not only
displace managerial staff but tarnish their reputation. On the
other side of the spectrum managerial staff that perform well
are more likely to be recruited by larger organizations.[13] In
the case of public hospitals there is rarely the fear of takeover,
bankruptcy or sale of assets to a private sector entity. It’s not
just the difference in agency theory but also the adherence to
economic principles that differ between for profit and non-
profit hospitals. Weisbrod[14] argues that the non-for-profit
hospitals do not have the incentive to maximize profit hence
do not produce at the marginal cost equals marginal revenue
point. This implies that a for profit hospital will cease to
supply services beyond the profit maximizing point while
this is not true for a non-profit institution which has welfare
benefit objectives.[15] Furthermore, Sloan[16] argues that in
non-profit organizations the performance measures tend to be
vague and at times contradictory leading to a lower efficiency
level.

Hollingsworth[17] in an extensive review of 317 published
papers using the DEA technique for the period 1980 to 2006
found that 39 studies concluded that non-for profit hospitals
to be more efficient than for profit ones. The larger number
i.e. 82% of studies tended to support the argument that for
profit hospitals were more efficient than non-profit ones. In a

smaller review of 16 studies Shen et al.[18] find no support for
the argument that for profit hospitals operate more efficiently
than non-for profit ones. The sample of studies examining
hospitals in developed countries generally indicate that for
profit institutions are more likely to be efficient compared
to non for profit ones. However, in developing countries
the same may not be true and Basu et al.[19] review 102
prior studies conducted in low and middle income countries.
Interestingly, Basu[19] find that efficiency levels in private
hospitals tended to be lower than in the public sector. The
main cause of the inefficiency of for profit hospitals was their
irrational behaviour of carrying out unnecessary testing and
treatment. Our literature review shows a gap in knowledge
regarding young resource rich countries such as the UAE and
the efficiency between private and public hospitals.

1.1.2 Hospital management
One of the key themes in healthcare recent years has been the
drive to improve the management of hospitals. It is generally
argued that the management of a healthcare facility is a com-
plex affair involving highly educated and specialized clinical
staff reporting to non-clinical management staff. Such an en-
vironment requires management to have skills that go beyond
simple resource management. At the same time increased
patient demands implies that services need to be continu-
ously enhanced and are regularly benchmarked against peers.
Dorgan et al.[20] surveyed an extensive sample of 1,200 hos-
pitals in Canada, France, Germany, Italy, Sweden, the United
Kingdom, and the United States and find a very strong rela-
tionship between management practice scores and clinical
outcomes. The study finds that hospitals with higher manage-
ment practice scores achieved lower mortality rates, higher
patient satisfaction and better financial performance. The
authors highlight that for the UK this can be represented as a
one-point improvement in the management-practice score to
lead a 10% reduction mortality rates.

An important role of management is not simply to lead but
to develop a culture that fosters and allows for performance
to be enhanced. Davies et al.[21] examined the relationship
between senior management team culture and organizational
performance for a sample of 97 UK hospitals. Their re-
sults support the argument that there is a strong relationship
between organizational culture and performance. Part of or-
ganizational culture is to use set the appropriate governance
structure. Buchner et al.[22] examine the roles governing
boards on hospital performance especially in the area of
quality and financial performance. Their results show that
different governing board types significant impact the level
of hospital performance. The fact that the governing board
sets strategy or at least reviews it has a positive effect on hos-
pital performance. Also, the authors argue that the greater
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the diversity of the governing board the more effective its
impact on the performance of the hospital. In the case of
the UAE there has always been a strong emphasis on ex-
patriates playing an important role in the management of
hospitals. This is not surprising bearing in mind that expatri-
ates account for 88% of the population. However, in recent
years there has been a realization among decision makers that
new and internationally proven management techniques and
procedures need to be implemented. As a result a number
of public hospitals are now being managed by well-known
foreign operators such as the John Hopkins Institute.

2. METHODOLOGY

DEA is a nonparametric method used in this study to esti-
mate the efficiency of 96 private and public hospitals in the
UAE. The most prevalent DEA model formulation is the
model developed by Charnes, Cooper, and Rhodes (CCR
model),[6] and modified by Banker, Charnes, and Cooper
(BCC model).[23] In order to examine whether the hospitals
in this study increased the output of resources while keep-
ing the level of inputs constant, we used an output oriented.
For computing efficiency, we use two DEA models: CCR
and BCC models. The CCR model works on the concept
of constant-return-to-scale, while the BBC model works on
the concept of variable-return-to-scale. The efficiency com-
puted from BCC model is pure technical efficiency (PTE),[24]

whereas the efficiency computed from the CCR model is
the overall technical efficiency (OTE). Scale efficiency (SE)
means the efficiency due to scale difference between constant-
return-to-scale and variable-return-to-scale,[25] it measures
the impact of scale size on efficiency of a hospital by dividing
the CCR efficiency over BCC efficiency.[23] OTE reflects the
ability of a hospital to obtain the maximum output from a
given set of inputs. PTE reflects the proportion of technical
efficiency which is attributed to efficient conversion of inputs
to output given the scale size. Linear programming is used to
calculate the relative efficiency for each hospital. Efficiency
scores vary between 0 and 100%. Hospitals with a score
of 100% are technically efficient. The basis of the DEA
technique is a measure of efficiency derived from a ratio of
weighted outputs to weighted inputs as shown in Equation 1
below, where:

h =
∑t

r=1 uryrj0∑m
i=1 vixij0

(1)

j = 1, 2, . . . . . . , n, decision making units; r = 1, 2, . . . . . . , t,
outputs; i = 1, 2, . . . . . . , m, inputs; yrj = amount of output
r for unit j; xrj = amount of input r for unit j; ur = weight
assigned to output r; vr = weight assigned to input r

The weights u and v according to Charnes et al.[6] is the CCR

model are assigned so as to produce a measure of efficiency
for each decision making unit (hospital). The weights are
calculated by maximizing the efficiency ratio of the hospital
subject to the constraint that the efficiency ratios of all the
hospitals computed with the same weights have an upper
bound of 1. There is no general consensus as to which inputs
and outputs to use when estimating hospital efficiency and
the choice is related to the hospital model used. As discussed
in the literature review section, we believe that a production
model of a hospital best describes the case in the UAE and
hence they are assumed to convert inputs into outputs using
their preferred production process. As in traditional eco-
nomics the inputs are divided into three broad types namely
labour (e.g. doctors, nursing, administrative etc.), capital
(buildings, equipment etc.) and instead of land we substi-
tute resources (e.g. drugs, consumables etc.). Ideally one
would like to use the final outcome which for any society is
the improvement in the health of its population. However,
two issues arise in measuring such an output. First, it is
seldom possible to trace the improvement in the population
to a particular hospital. This is especially the case where the
population may be able to use a number of different hospitals
in their treatment. Second, for countries such as the UAE
such a final output measure may not be suitable because
90% of the population are expatriate and transient in nature.
Therefore, in most cases it is not possible to determine the
impact on the final output for such a population base. In the
absence of the ability to measure the final outcome we use
the intermediate measure which tends to be aspects such as
the consultations, surgeries etc. The variables selected for
this study are some of the most commonly used for input
and output variables affecting hospital efficiency as found
in the published research. In modelling hospital production
we used six input and three output variables in our study.
The inputs into the model are number of beds, numbers of
doctors, dentists, nurses, pharmacists and allied health staff,
and administrative staff, while the outputs are the number
of treated inpatients, outpatients, and average length of stay
were used as output variables. Data were collected from the
annual reports of MOH, DHA, and HAAD in 2012.[26, 27]

The input and out variables for each hospital are listed in
Table 1.

3. RESULTS

We find that across the different emirates there is very little
difference as far as the size of hospital is concerned. How-
ever, we find that public hospitals are far larger than those
owned by the private sector. In terms of doctors the differ-
ence is two and half times as large, in the case of nurses,
hospital beds its almost four times and for in and out patients
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its one and half times as large. These findings lead us to
believe that private sector operators tend to have smaller and
more specialized services. As such private sector operators
do not offer a comprehensive range of specialties and tend to

focus on areas which require short in-patient treatment. We
find that private sector hospitals have an average in hospital
stays of 1.48 days compared to 14 days for public hospitals
(see Table 2).

Table 1. Input and output variables and operating definitions
 

 

 Variables Operating definitions 

Input 

variables 

1. Physicians • This is defined as the number of medical doctors that are employed on a full time equivalent basis. In the UAE 
all practicing medical staff need to be registered by a either a federal regulator such as the Ministry of Health, 
by a particular emirate based agency such as the Dubai Health Authority or a free zone such as Dubai 
Healthcare City. In this study we do not differentiate physicians by specialty. 

2. Dentists • This is defined as the number full time equivalent dentist that are working at the hospital in question. Like 
physicians all dentists have to be registered with one of the three regulators federal, emirate or free zones.  

3.Nurses and Midwifes • These are full time equivalent nursing staff regardless of rank or specialty. As with physicians all nursing 
staff have to be registered with one of the three regulators. 

4. Pharmacists and Allied 
health professionals (AHP) 

• These are full time equivalent pharmacists and AHP that are registered with one of the three regulators.  

5.Administrators and Other 
Staff 

• These are both administrative and ancillary staff that are employed by the hospital. There is no process of 
registering this category of staff. This study does not differentiate between the type and rank of staff in this 
category.  

6. Number of Beds • This is defined as beds that are available for overnight stay. This definition excludes beds which are available 
purely for day care or out-patient recovery.  

Output 
variables 

1. In-Patient  • This is defined as any patient treatment that requires any period of overnight stay. 

2. Out-Patient  • This is defined as any patient treatment received at the hospital that does not require any period of overnight 
stay. As many of the hospitals do not separately report accident and emergency treatment we have combined 
this with the outpatient figure. 

3. Average Length of Stay  • This is the total number of overnight days spent by inpatients at the hospital divided by the total number of 
inpatients. 

Note. A hospital is defined as one which has the appropriate license from the regulatory authority 

We find that public hospitals represent about a third of the
total number of facilities but treat about 60% of the total
number of patients. Also, we find that public hospitals tend
to be better staffed than private ones. In the case of nurses
to doctors the ratio is 3 to 1 for the government sector while
it is only 2 to 1 for private sector establishments. The most
striking difference in staffing between the two is in the case
of pharmacists whereby the average value for public hospi-
tals is one for every two doctors while in the private the ratio
is one pharmacist for every ten doctors.

Our results show that there is a very wide distribution of
efficiency scores for the 96 hospitals in our sample as shown
in Figure 1.

Table 3 depicts the efficiency score of hospitals using CCR
and BCC models applying DEA methodology. The results
show no difference in the average efficiency scores between
public and private hospitals. The tests of differences in
means, shown in Table 4, do not find any statistically signifi-
cant difference in the efficiency scores between public and
private hospitals.

Our hypothesis seeks to understand whether efficient hospi-
tals differ significantly from less efficient hospitals. In order
to understand the differences between the two groups of hos-

pitals we partition the sample into three groups namely the 30
best and 30 least efficient hospitals. We then compared these
two groups to identify differentiating attributes between the
two groups. The results from this comparison are provided
in Table 5.

Our results in Table 6 find no statistically significant dif-
ference between the performance of domestic and foreign
managed hospitals.

4. DISCUSSION
As discussed in the methodology section of this paper that,
we calculate two alternative measures of efficiency, namely
the CCR and BBC. The difference in assumptions between
the two measures will lead to small differences in the results.
The correlation between the CCR and BBC scores for our
study is about 0.78 implying that more than three quarters
of the sample have similar rankings and move in the same
direction. On the positive side we find that a third of the
hospitals in the UAE to be efficient. On the other extreme we
find that half the hospitals are less than half as efficient as the
top hospital. This result implies that by and large the health-
care sector in the UAE is not efficient. More importantly,
the UAE healthcare system displays signs of a dual system
whereby some hospitals are efficient while others are not and
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the gap between them is substantial. With the exception of
UAQ there is no real statistically significant difference in
the efficiency scores between the different emirates. In the
case of UAQ the fact that it has a single hospital has tended
to skew the result somewhat. More interesting is that fact
that there appears to be a large and statistically significant
difference in the efficiency scores of the three government
operators. Our results show that DHA hospitals are by far
the most efficient with an average score of 96 using both the

CCR and BCC measures. We find that SEHA hospitals to be
the least efficient with an average score of 24 and 48 using
both the CCR and BCC measures, respectively. Our tests of
difference in means finds there to be statistically significant
difference in efficiency scores between DHA and SEHA at
the 1% level. We also find that there is a statically signifi-
cant difference between SEHA and MOH hospitals at the 5%
level.

Table 2. Summary statistics
 

 

 
Number of 
Hospitals 

Measure 

Inputs  Outputs 

 Doctors Dentists Nurses Pharmacists 
Technicians  
Admin, Clerks) 

Number 
of Beds 

 
Inpatients 

Total 
Outpatients 

Average Length 
of Stay in days 

Gov’t 31 

Mean 125 2.97 381 61 208 195  7,188 170,617 14.12 

Median 77 2.00 195 18 111 148  5,938 139,300 4.11 

St Dev. 143 4.63 415 107 276 162  7,701 137,980 46.13 

Private 65 

Mean 51 3.37 99 6 106 55  4,658 124,524 1.48 

Median 35 2.00 72 4 67 38  2,601 75,833 1.11 

St Dev. 43 3.88 92 7 131 58  5,337 150,486 1.94 

Abu 
Dhabi 

56 

Mean 97 3.76 258 61 145 130  5,181 170,816 8.14 

Median 50 3.00 138 18 67 80  3,450 126,772 2.33 

St Dev. 116 4.74 341 107 226 142  6,422 161,374 34.73 

Dubai 28 

Mean 70 3.31 175 13 127 95  5,735 148,076 6.86 

Median 48 2.00 114 8 88 72  3,450 119,149 1.91 

St Dev. 66 3.94 222 14 129 100  6,464 141,793 32.08 

Sharjah 17 

Mean 54 3.22 120 8 105 70  5,179 129,197 5.40 

Median 40 2.00 86 6 71 50  3,393 95,279 1.49 

St Dev. 44 3.78 106 7 122 65  5,279 142,329 30.19 

RAK 6 

Mean 40 1.75 142 10 80 130  6,102 98,884 67.38 

Median 27 1.50 110 11 69 120  5,030 99,976 5.12 

St Dev. 44 2.06 132 8 74 83  5,970 82,030 126.70 

Fujairah 5 

Mean 52 3.31 103 6 106 59  4,766 126,411 1.53 

Median 35 2.00 76 5 67 40  2,900 76,653 1.18 

St Dev. 44 3.84 98 7 129 61  5,293 148,596 1.94 

UAQ 1 

Mean 77 0 198 12 111 156  5,318 134,085 4.5 

Median 77 0 198 12 111 156  5,318 134,085 4.5 

St Dev. n/a n/a n/a n/a n/a n/a  n/a n/a n/a 

Ajman 2 

Mean 54 3.25 114 8 108 65  5,137 130,769 54.28 

Median 37 2.00 81 5 69 50  3,043 93,161 37.00 

St Dev. 44 3.85 104 8 129 60  5,376 147,386 44.37 

MOH 15 

Mean 61 2.40 200 13 105 143  6,905 130,714 24.10 

Median 44 1.00 193 12 108 138  6,100 134,085 4.09 

St Dev. 43 2.90 114 8 52 68  4,627 68,215 65.91 

SEHA 12 

Mean 172 4.67 462 129 324 206  3,667 202,400 4.78 

Median 100 2.00 274 65 146 135  1,500 128,250 4.60 

St Dev. 190 6.40 505 150 411 208  4,279 196,117 2.65 

DHA 4 

Mean 222 - 813 39 244 356  18,813 224,908 4.75 

Median 215 - 847 45 259 379  21,246 247,701 3.50 

St Dev. 146 - 536 29 144 185  13,996 108,218 3.59 

Note. UAQ has only one hospital and hence the standard deviation cannot be calculated 

We find that there is an almost equal probability to be an
efficient or inefficient hospital in any of the emirates. There-
fore, we do not find any emirate specific factors such as local
healthcare regulation, oversight from inspectors, or patient
behavior to impact on the efficiency scores. We speculate that

the differing regulation or oversight in each emirate imposes
an administrative cost but does not impact the efficiency of
the hospital. Similarly, we find an equal proportion of private
hospitals in both the best and least performing groups. This
leads us to believe that the ownership itself is not sufficient to
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bring about improvements in efficiency. One reason for this
is that private sector hospitals may suffer from the agency
conflict discussed in the literature review section above. This
study finds that SEHA and MOH hospitals are likely to be
both efficient and inefficient in almost the same proportion.
However, one of our most interesting results is that DHA
hospitals are not only highly efficient but none of them are
inefficient. We believe that DHA hospitals have attributes
that make them far more efficient than their peers. Decom-
posing the public hospitals one finds that the MOH operates
the smaller sized facilities when compared to SEHA or DHA.
However, we believe that this is reflective of the population

densities rather than any predetermined plan. MOH is re-
sponsible for healthcare outside the emirate of Abu Dhabi.
Some of the emirates such as UAQ are very small indeed
and may not be able to sustain a larger facility. We find that
DHA has by far the largest facilities on average and treats
the highest number of patients. Interestingly, DHA treats the
highest number of inpatients but its average hospital stays
is 4.75 days compared to 24.1 days for MOH. This leads
us to speculate that DHA hospitals may due to the sheer
force of patient numbers could be adopting practices that
lead to a greater throughput and thus increased efficiency
than hospitals where such pressures do not exist.

Figure 1. Distribution of efficiency scores

Table 3. Efficiency scores
 

 

 
Number of 
Hospitals 

CCR  BCC 

Mean Median St Dev.  Mean Median St Dev. 

Gov’t 31 47.29 31.33 37.00  59.48 56.72 34.80 

Private 65 47.98 31.21 35.17  58.74 53.84 34.78 

Abu Dhabi 56 49.44 37.55 37.18  61.87 71.86 34.92 

Dubai 28 47.27 30.73 35.37  54.49 44.41 32.39 

Sharjah 17 38.96 25.57 34.50  57.41 71.19 40.57 

RAK 6 39.96 26.22 32.30  64.21 55.06 29.12 

Fujairah 5 41.22 26.22 33.74  53.32 43.36 44.95 

UAQ 1 89.22 89.22 n/a  89.02 89.02 n/a 

Ajman 2 52.19 33.65 35.95  89.14 89.14 15.37 

MOH 15 53.93 34.41 36.50  59.48 56.72 34.80 

SEHA 12 24.43 20.03 12.96  47.82 34.98 29.64 

DHA 4 96.28 98.73 5.87  96.28 98.73 5.87 

 

14 ISSN 1927-6990 E-ISSN 1927-7008



http://www.sciedupress.com/jha Journal of Hospital Administration 2016, Vol. 5, No. 1

Table 4. Tests of differences in means
 

 

 CCR BCC 

Panel A: Between Private and Public Hospitals 

 Private Private 

Government -0.086 0.097 

Panel B: Between Emirates 

 AD Dxb Shj RAK Fuj UAQ Ajman AD Dxb Shj RAK Fuj UAQ Ajman 

Abu Dhabi               

Dubai 0.260       0.959       

Sharjah 1.077 0.776      0.410 -0.25      

RAK 0.673 0.495 -0.07     -0.18 -0.77 -0.44     

Fujairah 0.517 0.367 -0.13 -0.06    0.442 0.056 0.183 0.466    

UAQ -8.01 6.273 -6.00 -3.20 -3.64   -5.86 -5.67 -3.21 -2.09 -1.78   

Ajman -0.11 -0.19 -0.49 -0.43 -0.38 1.456  1.402 -2.79 -2.16 -1.54 -1.57 -0.01  

Panel C: Between Health Authorities 

 MOH DHA SEHA MOH DHA SEHA 

MOH       

DHA -4.290   -3.893   

SEHA 2.909 15.11  0.672 -5.357  

 

Table 5. Difference between top 30 efficient and non-efficient hospitals
 

 

 Bottom 30 Hospitals by Efficiency Scores  Top 30 Hospitals by Efficiency Scores 

 CCR BCC  CCR BCC 

Emirate 

Abu Dhabi = 12 
Dubai = 9 
Sharjah = 6 
Fujairah = 2 
RAK = 1 

Abu Dhabi = 12 
Dubai = 9 
Sharjah = 6 
Fujairah = 2 
RAK = 1 

 

Abu Dhabi = 11 
Dubai = 7 
Sharjah = 4 
Ajman = 1 
UAQ = 1 
Fujairah = 2 
RAK = 2 

Abu Dhabi = 12 
Dubai = 7 
Sharjah = 6 
Ajman = 1 
Fujairah = 2 
RAK = 2 

Ownership 
Private = 21 
MOH = 3 
SEHA = 6 

Private = 22 
MOH = 2 
SEHA = 6 

 
Private = 21 
SEHA = 6 
DHA = 4 

Private = 22 
MOH = 4 
SEHA = 6 
DHA = 3 

Management 
Domestic = 28 
Foreign = 2 

Domestic = 28 
Foreign = 2 

 
Domestic = 29 
Foreign = 1 

Domestic = 28 
Foreign = 2 

 
Table 6. Efficiency scores by foreign and domestic management

 

 

 CCR  BCC 

 Mean Median St Dev.  Mean Median St Dev. 

Foreign Managed 48.45 33.65 37.50  58.75 52.45 35.22 

Domestically Managed 34.5 22.5 30.1  67.7 77.04 30.47 

Test of Difference in Means 1.227  -0.786 

 

Our second hypothesis was to compare the performance
of privately owned healthcare providers with non-privately
owned healthcare providers. As we have discussed above we
find no evidence to support this hypothesis and our results
show that inefficient hospitals are equally likely to be man-
aged by privately owned operators. In our discussion above

we have explained that we believe that private sector opera-
tors have not been able to adequately deal with the agency
conflict or implement appropriate governance structures. Our
final hypothesis seeks to examine whether foreign managed
hospitals are more efficient than domestically managed hos-
pitals. Our results in Table 6 find no statistically significant
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difference between the performance of domestic and foreign
managed hospitals. Furthermore Table 5 shows that there
are two foreign owned hospitals in the least efficient group
as well as two in the most efficient group. Therefore, one
can argue that foreign managed hospitals do not bring any
additional efficiency gains. This study did not carry out a
time series analysis to understand whether foreign managed
hospitals have improved their performance over time and this
may be an area that future research may pursue.

5. CONCLUSIONS AND RECOMMENDATIONS
Technical efficiency analysis is used as a review tool to as-
sess decisions regarding allocation of human and capital
resources in hospitals. This study measured technical effi-
ciency of hospitals in UAE using DEA methodology. Our
study contributes to the existing body of literature by estab-
lishing baseline PTE and OTE scores that could be used in
monitoring the efficiency effects of future policy changes.
On the positive side we find that a third of the hospitals in the
UAE to be efficient. On the other extreme we find that half
the hospitals are less than half as efficient as the top hospital.
The average technical efficiency of 96 hospitals was about
59% using BCC model and 48% using CCR model. De-
spite continued government investment in the hospital sector
through capital hospital expansion, hiring more workforce,
and promotion of new technology, hospitals has remained
relatively inefficient. About 41% (BCC model) to 52% (CCR
model) of the production factors are wasted during the ser-
vice delivery process in UAE hospitals. Using the existing
amount of resources, the amount of delivered outputs can be
doubled, which can significantly impact patient outcomes.

This result implies that by and large the healthcare sector in
the UAE is not efficient. More importantly, the UAE health-
care system displays signs of a dual system whereby some
hospitals are efficient while others are not and the gap be-
tween them is substantial. We find that inefficient hospitals
are equally likely to be managed by privately owned opera-
tors. In its pursuit to improve the efficiency and effectiveness
of its healthcare facilities some healthcare authorities have
outsourced the management of hospitals to overseas con-
tractors. We assume that foreign managed hospitals will be
more efficient than domestic ones due to their greater experi-
ence and knowledge of managing such types of operations,
however, our results also shows that there is no statistically
significant difference between the performance of domes-
tic and foreign managed hospitals. To address inefficiency
in hospital, policy makers may increase output in terms of
treated patients, reduce inputs, and change organization and
processes in hospitals. The efficiency scores provide insight
into mismanagement of available resources. Interventions to
improve the quality of management in hospitals could help to
improve efficiency. National and international benchmarking
of hospital performance help to provide more insights on
sources of hospital inefficiency.

This article was an attempt to measure technical efficiency of
hospitals in UAE to inform future health policy formulation
and reform which requires policy consistency and govern-
ment institutions with strong implementation capacity. Over
time, through iterative evaluation, policy review and adjust-
ment, the UAE can identify what works best, and move to
more consistent policies and standards of service delivery
across its healthcare system.
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