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The society of the 21st century, the century of speed, is under the sign of continuous 

changes on all levels, proving to be more dynamic than ever, thus giving the advantage of 

time to those who have the complete and accurate pieces of information. Facing a continuous 

technological, economic and social development, the contemporary society has adjusted to 

this dynamic rhythm, acting on its turn with a boomerang-like effect, requiring continuous 

progress, accuracy, transparency and efficiency. And although these requirements are 

essential for a continuous and sustainable economic growth, the cumulated individual actions 

must also be efficient in order to ensure the optimal results. In consequence, efficiency acts as 

a synergetic leverage that maximizes the yields of the socio-economic activities.  

In this doctoral study, it is considered that efficiency produces and is produced at the 

same time by information. Nonetheless, in a society where the number of technological 

breakthroughs increases exponentially, information ensures a considerable advantage to the 

owner, whether one discusses about decision makers, institutions or citizens. These things 

apply furthermore within the health sector since it has always been a highly important sector 

for any state, which was submitted to perpetual changes and adjustments due to the evolution 

of medical knowledge, technological development, social and economic changes, etc. 

Therefore, within the socio-economic context of the European Union, even though each 

country has the full discretion of choosing its own public health policies according to national 

realities and traditions, the European Union as a whole shares common values with the final 

goal of providing efficient services for all the members of the community.  

However, in order to ensure the quality standards in an optimal manner, filing in the 

scientific gaps is of primary necessity, as the theoretical fundaments are a feature required by 

any type of evolution. As underlined in this thesis, each country’s health system presents 

specific elements, non-transferable to other systems due to socio-politic, economic, 

geographic and other types of factors. This matters delay communication and the 

applicability of best practices, as well as a national level coordination between policies. 

Therefore, a standardized methodology within the area is required. Classifications of terms, 

clarifications of equivocal, the adjustments of measuring methods, are only a few steps 

required to increase the efficiency of the health systems and, in the end, the quality of the 

services provided.  

The proposed research theme is part of a domain enclosed in that of Economic 

Sciences, namely “Cybernetics and Economical Statistics”. The reason for choosing the 

statistical area is not random, as this domain is capable of offering, through its methods, the 

maximization pure, abstract social information, otherwise subjective. In other words, by 
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using statistical methods, certain elements of the society can be reduced to intrinsic 

characteristics, by eliminating the personal, the human factor, or generally anything that 

could affect the representativeness of the studies.  

Things seem to be more sensitive when assessing the efficiency of the health systems, 

as the efficiency of the overall Romanian health system and not at indicator’s level of is the 

subject of endless debates, where the ground seems to be instable due to the lack of firm 

standards and fixed, universally agreed notions.  

The title of the thesis – “A statistical assessment the public health system’s efficiency 

of Romania compared to other countries from the European Union “ was chosen to aim, 

concentrate and emphasize the goal of the research. This subject was chosen as in the context 

of Romania’s membership in the European Union, it is highly important to know and 

understand where we stand compared with the other member states under the aspect of public 

health system’s efficiency.  

The doctoral thesis and all the steps towards its completion have as scope the 

statistical evaluation of the public health system’s efficiency in Romania compared to other 

the efficiency of the health systems from the European Union
1
. The benefits of such a study 

are multilateral, as the results could either be easily applied to analyse other national health 

systems, or be adjusted in order to identify the directions of policies within this sector.  

The scope of the research is established based on the hypothesis that depending on the 

values obtained by the health systems for certain indicators, the health systems may be 

compared. For achieving the scope, the consecrated econometric models (i.e.”Data 

Envelopment Analysis”, ”Stochastic Frontier Analysis”, the Malmquist index), validated by 

the literature of speciality, will be applied on the data of EU’s health systems. More precise, 

the above mentioned econometric models will be applied on the statistical data available for 

2010 for the member countries of EU, published by Eurostat, in order to assess the efficiency 

of the health systems. 

Complementary to the scope, the research will also have some objectives that will 

help the achievement of the scope on one hand and that will function as a verification and 

validation elements throughout the research on the other hand. The objectives have been 

defined and structured in such a manner that will make them compliant with the “SMART” 

fundaments
2
. 

                                                           
1
 EU-27, prior Croatia’s adherence on 1

st
 of July 2013. 

2
Simple, Measurable, Achievable, Realistic, Time. 
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 Thus, the first objective follows to emphasize how the main systems from the 

European Union are structured and are functioning. This objective will be accomplished 

along the first chapter and will be achieved by using the information from the international 

literature in the field of public health as well as the available statistical data. The importance 

of this objective for the scope of the research is given by the necessity of a more accurate 

knowledge in respect to the functioning coordinates of the Romania’s public health system, 

as well as some of the health systems of the European Union.  

The second objective of this research is set to define the conceptual frame specific to 

the notion of health systems’ efficiency. Therefore, with the definition of the efficiency as 

starting point, a classification of the types of efficiency will be presented, underlying the 

implications that the notion has when assessing health systems. The theoretical frame is 

essential for any undertaken activity, and moreover in a research paper with the span of a 

doctoral thesis, being capable of ensuring credibility and relevance to the expressed notions 

and by acting as a foundation upon the entire future structure of the thesis will be based. 

Nevertheless, the delimitation between the notions that will be used throughout this paper is 

highly important in order to avoid equivocal.   

The third objective is set to develop the methodological frame used for assessing the 

efficiency of the Romanian health system. This objective will be achieved once with the 

presentation of the non-parametrical method “Data Envelopment Analysis”, of the 

complementary method “Bootstrap” for the “Data Envelopment Analysis” scores of 

efficiency, of the parametrical method “Stochastic Frontier Analysis” and of the productivity 

index Malmquist. This objective is important for the thesis because defining the 

methodological frame will also emphasize the advantages and limitations of each method 

used, highlighting in this way the context these methods may be used in when assessing the 

health systems efficiency. 

The hypotheses on which the research is based are the following: 

-  Romania has an inefficient health system, both from the point of view of the 

national indicators of the health system and when comparing public health system from 

Romania with other national health systems from the European Union. By extending it, the 

Eastern European block is described by a low efficiency compared to the systems from the 

Western European countries.   

- From the point of view of health systems’ efficiency, the European Union is 

heterogeneous – there are major discrepancies between the member states. 
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- The way the variables from the health sector are chosen is significantly 

influencing the results of the analysis regarding the health system efficiency. 

- The results obtained by applying the parametric methods are comparable with 

those obtained by the non-parametric ones.  

The study is structured in such a manner that the reader, regardless of his knowledge 

in the economic and econometric fields, is introduced to the notions and concepts discussed 

and developed throughout the research. 

Thus, subsequent the introductory part, in chapter 1 the health systems of France, 

Great Britain, Germany, Sweden and Romania will be presented according to their structure, 

their funding, the results and the future directions that policy makers should consider. Within 

this chapter, elements specific to each system, best practices, reforms from this area will be 

emphasized and empirical evidence based on the main indicators that describe the systems 

and their components will be brought.  

In chapter 2, the idea of efficiency and its derived terms that represent the key notions 

this research is based on (i.e. the efficiency of the public sector and the efficiency of the 

health systems especially) are developed. Thus, in the subchapter 2.1., general notions in 

connection with the concept of efficiency will be presented and in the subchapter 2.2. a 

classification of the types of efficiency based on the international studies and researches will 

be suggested. Subsequently, in the subchapter 2.3 the notion of health systems efficiency will 

be presented.  

Chapter 3 analyses efficiency from a quantitative perspective. Within this chapter 

some of the most common statistic methods of efficiency measurements, starting from the 

most elementary ones (subchapter 3.1) to statistic parametric and non-parametric methods, 

and extensions of methods (subchapter 3.2) will be presented. Ulterior, in subchapter 3.3, 

there a series of steps and certain criteria for selecting the health variables in order to measure 

the efficiency will be suggested, and in the subchapter 3.4 the presented statistic methods will 

be compared, marking both the advantages and limitations for each of them.  The chapter 

ends with the subchapter 3.5, where the modality of interpreting the efficiency scores resulted 

after applying the statistic methods developed over the chapter will be discussed.  

Chapter 4 represents a case study where the statistical methods presented in chapter 3 

are applied, in order to assess the efficiency of Europe’s health systems. The statistical 

methods were applied by using 10 models composed from variables specific to the health 

systems, for all of the 27 member states (prior to the adherence of Croatia). In the opening of 

this chapter the variables chosen for the analysis will be presented, together with the 
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reasoning for building those models. Starting the subchapter 4.3., a comparative analysis of 

the results of the models will be accomplished, analysing the effect that the insertion or the 

replacement of one variable with another has on the result.   

The personal contributions brought within the Economic field may be synthesized as 

following: 

 Chapter 1 presents the key elements of organizing and functioning of 5 health 

systems from Europe. The importance of this contribution is given by the fact that, as the 

health systems are quite a dynamic component of the public sector, the evolution and the 

dynamics of health systems from other states are quite difficult to synthetize, especially since 

the Romanian literature in this field is limited as volume. Furthermore, presenting the 5 

systems that are different under the aspect of functioning modality will bring to the readers a 

first picture of the health systems from the European Union. Adding to this that France, 

Sweden and Germany are considered amongst the most efficient countries with respect to the 

health systems, the contribution is even more important as Chapter 1 may serve as a best 

practices guide for Romania’s policy makers.  

Not the least, describing how the Romanian health system is functioning in 2013, 

after 24 years since the transition to the market economy, emphasize once more the 

chronically need for a reform that in the system, by adopting policies directed towards the 

citizens and the employees of the system in the same time.  

In chapter 2, the contribution of the research resides mainly in presenting the national 

and international literature from the field of economic efficiency and the health systems’ 

efficiency. A very important aspect is, based on the articles within the field and bringing 

them as support, the problems that institutions are facing in terms of notions and utilised 

definitions. Also, it is highlighted that the disparity at international level between the policies 

should be controlled and limited, by providing standard alignments. Not the least, drawing a 

continuous line from the notion of efficiency to the way this is applied to the health systems, 

accompanied by the main determinants of efficiency is value added to the research paper.  

The contribution of chapter 3 is brought by the presentation in Romanian of the 

statistical methods of efficiency assessment ”Data Envelopment Analysis”, ”Stochastic 

Frontier Analysis”, and the Malmquist index. Although wide known and appreciated in the 

international literature, these methods are relatively new entered in the Romanian literature. 

Therefore, the contribution towards this direction consists of presenting the existing materials 

in the Romanian language, as their authors have had in their consecrated papers, connecting 

them to each other and offering an overview of the way these methods are applied. Not least, 
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within this chapter, there a taxonomy for the variables specific to the above mentioned 

methods is suggested, as well a series of criteria based on which the variables from the health 

systems could be chosen in order to attain consistency when assessing health systems’ 

efficiency. At the end of the chapter, a comparison between the methods presented in the 

current paperwork and the wide known analysis of regression is given in a tabular form, 

offering the readers a rapid identification of both advantages and disadvantages for each 

method.  

Chapter 4 represents without any doubt the most important contribution that this 

thesis brings to the Economic field. Except for the introductive subchapter introducing the 

variables enclosed in the analysis and the methods of selecting the data, an analysis of health 

systems in the European Union, following mainly the evolution of efficiency in Romania is 

performed. The novelty of the models adds value to the analysis. Thus, although studies in 

the field have already used with different occasions some of the variables from this analysis, 

the author has not found yet a study that encloses the same model structure as the ones in this 

paper. Moreover, the description of the health system efficiency in Romania has often been 

made taking into account individual indicators that were compared with the average of the 

European Union or other member states. The current study, however, evaluates the impact of 

more variables over the life expectancy of the citizens as well as the evolution of the 

efficiency scores as consequence of changing the models structure. Not the least, calculating 

the Malmquist index gives extra information regarding the evolution of health systems and 

their efficiency.  

Assessing health systems’ efficiency represents a difficult process that is often 

affected by methodological problems. In addition, interpreting the results in a purely 

economic manner represents an almost utopian thing, given the social implications that health 

systems’ efficiency has. Starting with the citizens’ state of health, that has implications over 

the productivity, over the wealth level or the social-economic stability, raising the level of 

efficiency for the medical services provided for the population represents a perpetual 

objective. Furthermore, increasing efficiency is becoming a priority and an imperative need 

for the countries with a high or medium index of development. Complementary, the countries 

with higher index of development have to maintain a high level for the sanitary services that 

are provided to the population and to raise the quality level where possible.  

Starting with these premises, the scope of this doctoral thesis has been to measure the 

efficiency of Romania’s public health system, by applying a series of statistical methods upon 

the statistical data of the member states of the European Union for the year of 2010. This 
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subject was chosen as health systems represent an essential component within the public 

sectors. If to the above mentioned we add the reforms that Romania’s public health system 

has known for the years passed years, while making the transition towards the market 

economy, the need for assessing the state of facts becomes an obvious. 

Another point of view from which it became necessary a research as the present one is 

the context of Romania’s adherence to the European Union. The need for commensurable 

capacities that national health system should have to provide quality services for the citizens 

is impressive, but observing the evolution of its results is also a highly important action.  The 

new EU member states must be capable of ensuring the fulfilment of the commitments 

undertaken through the community and international treaties. The health sector is not an 

exception, as the leverages that act in this area, based on the periodical systems’ assessments, 

are political. For the inefficient countries or for those with a lower index of human 

development, taking the best practices in this sector may represent the cheapest solution for 

increasing the efficiency, especially since the alternative in the health sector – empirical 

experiments – may turn into life losses, which is a much too high risk to be taken.  

The scope of the research has been achieved, as in the thesis the efficiency of the 

Romania’s health system has been assessed. The (in)efficiency scores have been analysed, 

interpreted, compared and commented, bringing a justification for the reasons that led to 

them, as well as future implications on policies within the field. 

Moreover, in chapter 1, the first objective is achieved, as the functioning modalities of 

health systems from France, Germany, Sweden and Great Britain are presented, as they are 

recognized as examples of best practices that offer high standards of quality and efficient 

services to their citizens. Still in chapter 1, the functioning modality of the Romanian health 

system is presented, pointing out the major deficiencies that it presents compared to others in 

the EU and underlining the need for reform and continuity of the policies in the field in order 

to increase efficiency.  

The second objective of this doctoral thesis is achieved in chapter 2, where the main 

notions in connection with efficiency and with the health systems’ efficiency are presented. 

Thereby, in chapter 2 the delimitation between the theoretical frame and the main notions that 

have served as foundation for the doctoral thesis was made.    

The third objective - of distinguishing between the different methodological frames 

used for the assessment of the health systems’ efficiency – has been achieved in chapter 3, by 

presenting the main statistical methods of efficiency assessment. Thereby, by presenting the 

non-parametrical method Data Envelopment Analysis, the complementary Bootstrap one for 
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the scores of efficiency, the Malmquist index and the parametric method of Stochastic 

Frontier Analysis we present the reader with both the advantages and the disadvantages for 

each one of them, as well as the conditions and prerequisites to use each.  

Regarding the hypotheses of the study, by analysing the results we may emphasize the 

following: 

 The first hypothesis of the study is partially confirmed, as after analysing the data, it 

can be ascertained that the health system from Romania is inefficient when compared to the 

systems from the Western Europe when taking into account certain variables or applying 

certain types of models. However, when the values of the inputs are taken into account, 

Romania may also be identified as a country with high efficiency on the grounds that, in 

economic terms, it is using a low amount of resources for achieving quite good results.  

Moreover, the appendix of this hypothesis – the eastern European block is described by low 

efficiency when compared to the systems from the Western European countries - is 

confirmed, with the demonstration that, for most cases, the Eastern European block is situated 

in the second part of the ranking of inefficiency scores.  

The second hypothesis of the study is confirmed, by presenting relevant and 

consistent results referred to the literature within the field. Moreover, through gradually 

changing the models and composition, the evolution of the systems efficiency could be 

ascertained. After the analysis, the results do not change significantly and where major 

differences occur, they are caused by indicators values added, replaced or removed. An 

illustrating example of this is the value resulted when interpreting the SFA results that change 

as expected depending on the model, and do not have values of the scores that change in a 

radical manner.  

The third hypothesis is confirmed since the considerable differences between the 

scores of efficiency prove that the health systems from the European Union present major 

differences when it comes to the results of the medical services that are provided to the 

citizens. 

Moreover, hypothesis 4 is confirmed, the results of the analysis indicating that, 

depending on the variables used within the composition of models, the results may be 

different and there are cases when, in terms of certain variables, a health systems as that of 

Romania may be considered efficient. 

 Hypothesis 5 is rejected; the results retrieved within DEA are not entirely comparable 

with the results of SFA – however, there is still imposed the comment that the number of 

countries in the sample is relatively small. Therefore, on what concerns the DEA, the 
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“Bootstrap” method and the Malmquist index, the results are fluent and comparable, showing 

consistency. When applying the parametric method instead, the scores of efficiency change 

from those retrieved through DEA, as ascertained within the subchapter 4.10.2. The author 

considers that a bigger sample of countries would have led to results that are more consistent.  

Amongst the limitations of this research, probably the most important one is 

represented by the relatively small number of evaluated countries, thing that leads to a series 

of inconveniences, especially when applying the parametric method. As from certain points 

of view, this is a similar method with that of regression analysis and the values of the 

variables for the health system indicators are heterogeneous, the scores of efficiency that 

resulted may somehow be different from the real ones. In other words, although the thumb 

rule of the applied methods (the number of evaluated methods should be at least 3 time bigger 

than the number of variable within the analysis), the author considers that, at least when 

applying the SFA, a more reliable result would be obtained based on a higher number of 

countries.  

 Another limitation of this work, from the author’s perspective, is caused by the lack 

of health systems indicators. The information presenting the health system results is often 

displayed as raw indicators, not taking into account the influence of other indicators or 

factors. To support this affirmation, the percentage from the GDP that assigned to health in 

may serve as example. In the case of Great Britain, 7.8% is lower than the 9% of Denmark’s, 

but when making an overall comparison it may be noticed that Great Britain is assigning 

more money to the health system.  

Not the least, the lack of data applied on the public health system makes the 

comparison between the results achieved in this research and others from the field 

impossible.  This is also caused by the fact that the applied statistical methods have passed 

through an impressive metamorphosis in the last 30 years, with new models capable of a 

better enclosing of the specific that the assessed units being developed. Hereby, the 

probability of using the same type of model over identical or similar variables is quite 

reduced.  

From a theoretical approach, as shown in chapter 2, an important limitation shown by 

the health systems is caused by the lack of homogeneous definitions at international level. 

Moreover, for some cases data mining is very difficult, therefore conceiving some viable and 

useful know-how and instruments would be required, especially since the current technology 

ensures the necessary premises for an exponential development of the data mining and 

management systems. In addition, the dynamics of populations is higher than ever and the 
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impact of the diseases and the risks of maladies have undoubtedly reached their historical 

peak.  One of the safest methods of preventing the spread of these phenomena is the increase 

of efficiency of medical services, preventing and treating, this way, any threat brought to the 

citizens.   

From the author’s perspective, the future research directions are multiple and can be 

directed towards extending and completing the current research or towards comparing this 

one with other researches within this field.  One first future direction of research may be 

represented by applying the same statistical methods on a database comprising variables that 

belong to more health systems. This approach would lead to more consistent results for the 

non-parametric method and the results themselves more interesting through the variety of 

comparisons that such an analysis would allow. Alternatively, based on the same data that 

this paperwork contains, other statistical methods used for describing and assessing the 

efficiency of the health system from Romania could be applied.  

From a methodological approach, a future approach could consist of developing some 

DEA models that would take note of certain factors that should not be changed at the moment 

when the level of extra – utilised resources or the low outputs are being calculated.     

Although the health systems specific to each state are in continuous improvement 

process and they adopt policies and reforms aimed to raise the level of efficiency, their 

impact is unknown or difficult to ascertain. First of all, the difficulty of measurement and the 

influence of various exogenous factors over the efficiency can hardly be tempered and 

limited throughout the evaluation of policies. More than this, in many cases, the reforms and 

programs within the field are adopted based on some political and short term ideological 

considerations.  

Based on the selected data set, there has been shown that the countries belonging to 

the Eastern European block are deficient and have to recover a significant gap compared with 

the western countries under what concerns ensuring the optimal levels of medical services. In 

addition, the achieved results could be used as references when adopting the field policies or 

assessing the eventual reforms. Thus is has been demonstrated that, for the year of 2010 for 

HALE, certain countries (Sweden, Malt, Great Britain) have the level of life expectancy too 

low, or that for the level of the life expectancy within the same year, the level of such 

variables as the Child Mortality Rate or Mother Mortality Rate should be dramatically 

reduced for Romania and Bulgaria.    

The current study has attended the notion of efficiency for public health systems. If to 

the emphasised need of assessing the health systems’ efficiency it is added the importance of 
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the subject – given the fact this is a wide domain but with overwhelming social implications – 

one can allege without the fear of mistaking that it is essential to decide what aspect of the 

health systems is being evaluated as different approaches could lead to different results.     
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