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Abstract

:

Brain drain is a phenomenon that, over time, has followed an upward trend. It is an important component represented by physicians’ migration. For the country of destination, the migration of physicians offers several advantages, whereas the country of origin loses skilled and sometimes highly trained individuals. This process will be reflected both in the efficiency of the health system (severe employment shortage) and in the quality of the health system services. After Romania’s accession to the EU, the migration of doctors intensified, significantly increasing the shortage of physicians. The purpose of this article is to identify the push factors that influence the physicians’ decision to migrate from Romania. For this, a panel regression analysis was applied, highlighting that physicians’ migration is influenced by several factors, such as the number of beds in hospitals, the number of emigrants, unemployment rate, and income. At the same time, we analyzed the extent to which public policy measures addressed to the remuneration of medical staff influenced the propensity towards external mobility of the practicing doctors, already employed and/or graduates. The results confirm that public policies can be a tool for redistributing the labor force allocation on the labor market. Moreover, the results of our analysis highlight that specific measures do not solve the system crises facing the health sector. Systemic, multidimensional changes are needed, adapted to the needs of medical services specific to the geographical area and adequate to the health status of the population.
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1. Introduction


The migration of doctors and nurses can be considered as a phenomenon with multiple determinations, subject to opposite confrontations—on the one hand, the professional vocation to help others and the improve their community’s health, and, on the other part, the natural expectations of individuals for financial comfort and well-being, as a result of the work performed. From the profession’s perspective, the quality of the medical act is associated with modern treatment technologies and the adequate endowment of jobs. From a social perspective, public policies aim at efficient allocation of production factors and human capital, as a guarantee of ensuring a healthy workforce for the national business environment. However, the shortage of qualified personnel in more developed countries and the comparative advantages clearly superior to those offered in emerging, less developed countries have the effect of deploying a significant number of specialists from home countries (both from the health care sector’s labor market and from new graduates) to destination countries [1]. From a policy perspective, the countries of origin of qualified personnel in the health sector face a major challenge: (a) on the one hand, to ensure the right of free movement of persons, including doctors, by granting the right to practice in any market of work (professional practice permits), and (b) on the other hand, to attract the necessary medical staff for their own health sector. Starting from this permanent challenge, we analyzed the influencing factors of external mobility and the impact of public policies on the mobility of doctors, on the example of Romania.



According to Ahmad [2], the “migration of health workers from poorer to richer nations is unlikely to stop, but we can and must put policies in place to minimize the damage it causes”. Therefore, the potential for redistribution through appropriate public policies should optimize interventions in order to counteract the forces of attractiveness and promote the comparative advantages from destination countries.



The EU enlargement creates new opportunities for healthcare specialists from new member states to migrate for better jobs ’positions in higher developed EU members. Physicians’ migration factors may differ between countries, but the motivation and decision to migrate is determined by a complex of dynamic factors. Push and pull factors influenced the final decision for working abroad, including special licensing requirements, professional work permits, registration procedures for foreign physicians, or study equivalence. The factors that influence doctors’ decision to migrate are multiple; they can be grouped into five motivational pillars: economic context, demographic factors, remuneration policy, political instability, and working conditions [3,4,5].



Moreover, although the main flow is from low- and middle-income countries to high-income countries [6,7], an interconnected global employment market, especially in the last two decades, has highlighted the fact that recruitment and retention of a competent health care workforce is also a major problem in “traditionally receiving countries”. Public support policies for attracting and retaining experts, especially doctors, have become the “strong currency” for the redistribution of medical staff on the globalized labor market [8], i.e., multiannual work visas [9] and fixed-term employment.



The mobility of medical staff from Romania has increased with the process of EU integration [10] and the development of the graduate recognition system. The liberalization of the movement of persons in the EU space after 2007—by contingent on professions and countries and, since 2014, free movement—has determined the increase in the number of requests for work premises and the increase in the stock of medical personnel practicing abroad. Workflows abroad were fed simultaneously on two channels: (a) experienced staff, already employed in the health system, dissatisfied with the conditions in Romania, and (b) graduates who have not found a job in the health system according to their own expectations.



Romania is among the main providers of specialists worldwide, holding the fifth place for doctors and eighth for nurses, according to the latest statistics [11]. The share of immigrant health personnel from Romania is significant in many OECD countries, thus consolidating emigration routes. As a profound reform of the health sector is delaying, Romania is facing a widespread health crisis, chromicised with the current pandemic. Besides the acute need to cover the shortage of medical staff in the current structures, there is a higher demand for preventive medicine services, palliative services, for recovery services, etc. These components of the health sector, properly equipped with well-developed logistics, including digitizing operations/procedures/services can attract graduates and relocate existing staff in the system, including by increasing professional training and/or double specialization.



In this context, the aim of this paper is to identify factors influencing the physicians’ decision to migrate from Romania. An important aspect is the territorial one, determining the areas from where physicians decide to leave, but also the favorite destinations.



Therefore, our objective is twofold: (1) highlight the variables that influence the physicians’ decision to migrate from Romania and (2) identify the geographical distribution. For this, we analyzed variables that reflect living standards and working conditions (income, unemployment rates, the number of late fetal deaths, the number of beds, and the number of emigrants), as well as the number of applications for Current Professional Certificates. The Current Professional Certificates are certificates issued by the Romanian College of Physicians and are necessary for physicians who want to work abroad, representing a recognition of the medical profession.



In order to address these research questions, we organized the rest of the article as follows. Section 2 contains the literature review, Section 3 is dedicated to describing the data and methods used, Section 4 presents the results, and Section 5 examines the public policy measures addressed to the health sector in general and the medical staff in particular. Critical observations are presented as a result of the association of the analysis with the potential/expected impact of the implemented policy measures. The last section focuses on highlighting the main conclusions and some recommendations of public policy measures needed to alter the preference of doctors for jobs abroad in favor of employment on the national labor market.




2. Literature Review


Healthcare systems around the world are facing deficiencies regarding physicians migrating from low- to high-income countries. According to the presentation of the International Epidemiological Association scientific meeting, in Dublin [12], the physicians who migrated to the US increased over time, with the source being the developing countries and the pull factors being mainly economic.



The main factors influencing physicians’ migration are represented by higher incomes and better economic context in the destination country. The demand for physicians was influenced by population density and standard of living [13].



Mejia [14] studied the international migration of physicians and nurses in 137 countries, highlighting the characteristics of migrants, dimensions, directions, possible determinants and consequences of migration, and actions taken to regulate migration. The results showed that countries that produce more physicians and nurses than they can afford become donors of such labor, while those that produce fewer than they can afford become recipients. The other factors derive or are secondary to the economic factor.



Hagopian et al. [15] analyzed the physicians’ migration from sub-Saharan Africa to the United States, using the American Medical Association 2002 Masterfile. The results showed that 23% of physicians from America are emigrants, and 64% of them migrated from low- or middle-income countries. The physician’s migration to rich countries unbalances the workforce around the world, affecting the health systems of the origin countries, having a significant negative effect on the ratio between physicians and population.



Akl et al. [16] studied the international migration of physicians from Lebanon to the USA. The results identified that about 40% of Lebanese physicians migrated to the United States. High-income countries should consider the consequences of their human resources policies on both low-income countries and their own healthcare systems.



Hussey [17] analyzed the dynamics of international migration of physicians to the United States between 1994 and 2000. The results of the study indicated that the physicians’ migration was significantly influenced by GDP per capita. Other factors that have influenced physicians’ migration include the absence of medical schools and the existence of immigrant networks in the United States, medical instructions in English, proximity to the United States, and lack of political and civil liberties in countries of origin.



Another important factor influencing physicians’ migration is represented by working conditions. Ronaghy et al. [18] studied the migration of doctors from Iran to the United States in 1973. In total, 2270 Iranian doctors were questioned, looking at the intention to return to Iran and the reasons. The factors that mainly influenced the decision not to return to the country of origin were professional-related, especially given the lack of medical facilities and equipment in Iran.



Astor et al. [19] designed and distributed a questionnaire that addressed the reasons why physicians migrate to developed countries, how migration is related to the structure of health education, the effect that migration has on the healthcare infrastructure of developing countries, and various policy options to address physician migration. This questionnaire targeted physicians based on expertise or experience in India, Nigeria, Pakistan, Colombia, and the Philippines. The results indicated the main factors that influenced the decision to migration: increased income, access to improved technology, atmosphere of general security and stability, and improved perspectives for children. Most respondents considered that physicians in developing areas register highly specialized skills that they can more effectively use in developed countries, with physician migration exacerbating deficiencies in rural and public areas.



In Europe, the accession to the European Union of new member states brought similar challenges. For example, after the accession of the Czech Republic to the EU, the migration of physicians increased. Hnilicová et al. [20] conducted an empirical study on migration trends in the Czech Republic, using a survey of 462 physicians. The results showed that the most popular destination countries were the United Kingdom, Ireland, and Germany. The factors that influenced the migration of physicians were better income, improved language skills, and a desire to experience more professional conditions. Regarding age, young physicians migrated more than the elderly.



Vanasse et al. [21] studied physicians’ intentions to migrate using regression trees and logistic analysis. The results showed that dissatisfaction with professional life were highly influential to the migration of physicians. Other factors that influenced the migration decision were age, sex, and marital status.



Ramboarison-Lalao et al. [22] analyzed the migration from Malagasy Republic qualified people to France, using life stories of 17 Malagasy migrant physicians and interviewing a Malagasy director who recruited Malagasy physicians to work in France. The results highlighted two career profiles: those who worked as physicians and those who worked as nurses. For those who worked as nurses, migration was a waste of talent, leading to downward career mobility.



Ricketts [23] studied the migration of physicians practicing in 50 U.S. states between 2006 and 2011, using data from the American Medical Association’s master and logistic regression method. The variables considered in the analysis were age, sex, practice location, activity status, and specialization. For the analyzed period, the relocation rate of physicians from one county to another was 19.8%, with older male physicians from urban areas migrating less. Regarding specialization, surgeons and primary care physicians migrated less, while osteopathic physicians migrated more.



Hossain et al. [24] studied the perception of medical students on Pakistani migration. In total, 240 medical students were interviewed, of which 75% were women. Most wanted to migrate abroad, 66% of their favorite destination being the United States. The pull factors were represented by a better quality of postgraduate education abroad (48.2%) and economic prospects (35.2%), while the push factors were a poor health care system (94.3%), an inadequate wage structure (88.3%), insecurity (93.9%), and increasing religious intolerance in Pakistan (78.5%). The conclusion of the study showed that most medical students wanted to migrate, mainly due to low wages, poor working conditions, work structure, and insecurity. Furthermore, 54% of those who migrate are specialists in internal medicine.



Demographic factors influence the physician’s decision to migrate. Regarding the gender of the migrant physician, studies indicated that women migrate more than men. The explanation is that women are more social and supportive than men, and are much easier to integrate into a foreign society, making them prone to permanent migration [25].



Shuval [26] studied the migration of physicians from the former Soviet Union in the early 1990s to three different destinations: Canada, Israel, and the United States. The results showed that female and elderly physicians who migrated were relatively disadvantaged in the destination country. Migrant physicians who have decided not to apply for medical licenses have often redefined their professional identity in areas related to health.



Basu and Rajbhandary [27] studied the factors that influence the migration of physicians in the provinces of Canada. They analyzed the migration of physicians according to specializations, time, interactions between the province of residence and the province of destination, and spoken language. The results suggested that the physicians’ age, specialization, and province of residence had significantly influenced the migration of physicians to Canada.



Vanasse et al. [28] studied the long-term regional migration patterns of physicians over the course of their active practice careers, using logistic regression as well as regression tree analyses. The results showed that 13.2% of physicians migrated from one region to another between 1981 and 2003. Of these, females and young people around 30 years were more likely to migrate during their careers.



Political instability is another important factor influencing physicians’ migration. Kronfol et al. [29] examined how the war influenced the migration of physicians from Lebanon. Data on two cohorts of medical graduates from the American University of Beirut were analyzed: graduates before the start of the civil war and graduates during the war. The results showed an association between civil instability and migration. Other factors influencing physicians’ migration were nationality, training, and certification abroad.



Since 2007, Romania has faced the migration of physicians, who choose to work in Western European countries, especially in France. Romanian physicians worked in France, both as specialists in hospitals or in isolated rural areas. Séchet and Vasilcu [10] conducted a study on physicians’ migration in France, analyzing the results of a survey conducted on 182 Romanian physicians from three areas in France. The results showed that the motivations for the migrant physicians are professional and family-related, and that women migrate more and consider long-term or permanent migration.




3. Data and Methodology


In order to determine the push factors in the case of physicians’ migration and the regional distribution, we analysed the following variables: the number of emigrants, the number of beds, unemployment rate, income, the number of late fetal deaths, and the number of Current Professional Certificate for the 42 counties of Romania and the period 2016–2018. The processing and analysis were performed using the statistical software SAS (version 9.2), SPSS (version 13), Tableau, and Excel. The data sources include The Romanian College of Physicians and the Romanian National Institute of Statistics.



Current Professional Certificates represent the number of certificates required by Romanian physicians for their recognition outside Romania, so we can affirm that this number represents the number of physicians who consider to migrate from the country. The Current Professional Certificate is the document requested by the physician or the homologous competent authority of another state, containing relevant personal data on honourability, morality, and competence. This certificate is necessary for physicians, both past or current members of the Romanian College of Physicians, to exercise their profession. The data are provided by the Romanian College of Physicians, following the request no. 8585/30.08.2019- DA- 3303/02.09.2019. The definitions of the variables used in the model are according to the above mentioned statiscal data sources and are detailed below.



The number of beds represents the number of hospital beds available for the Romanian counties (EUROSTAT NUTS 3 code). There are registered hospital beds, beds in preventive and health centres, beds in medical and social units, beds in TBC sanatorium, neurosis or neuropsychiatric sanatorium, spas, and nurseries. The number of hospital beds includes beds for new-borns in hospitals or obstetrics and gynaecology departments, while companion beds are not included.



Late fetal deaths represent the number of late fetal deaths residing in that county, expressed as the number of persons.



Emigrants represents the number of emigrants, expressed as the number of persons. Temporary emigrants are people who emigrate abroad for a period of at least 12 months. Here, emigration means the action by which a person who previously had his residence in Romania changes his residence to another country for a period which is, or is expected to be, greater than 12 months.



Unemployment rate is the ratio between the number of unemployed (registered at the employment agencies) and the active population (unemployed + employed civilian population), defined according to the workforce balance methodology.



Income represents the net income. The average monthly net income represents the ratio between the net amounts paid to employees by the economic agents in the reference month, regardless of the period for which they are due and the number of employees.



The methods used in the analysis are correlations, panel data regression, and cluster analysis.



For analysing the physician’s migration from a transversal and longitudinal perspective, it is proposed to use the panel data analysis. Spatial dimension refers to a set of transverse observation units and the temporal dimension refers to periodic observations of a set of variables that characterize these cross-sectional units over a given period of time [30]. Panel data represent a set of cross-section data    Y  i t     (  i = 1 , … , n   şi   t = 1 , ⋯ , T  ) resulted from statistical observations of the variables characteristic of a group of n regions periodically, for a defined time interval, T [31].



In case of a spatial interaction effect in the analysis process, we can use the spatial econometrics model which is used as a spatial weighted matrix on the model [32]. Spatial panel data use the maximum likelihood estimation (MLE) approach, presenting the smallest variant of consistent group estimators. According to Baltagi [33], the weakness of MLE is raising problems in the computational process for large samples (N).



The variation of a dependent variable according to the determinant factors in panel data analysis is estimated using the following model:




    y  i t   =  b 0  +  b 1   x  1 i t   + ⋯ +  b k   x  k i t   +  e  i t     



(1)





Notations:



   b 0   —cross section which are considered constant over the time;



   y  i t    —the values of the dependent variable;



   x  k i t    —the values of the independent variable,    X k   , where:



  i = 1 , ⋯ ,   n  — n  represents cross-sections;



  t = 1 , ⋯ , T  — t  represents the periods of time, respectively the years;



   e  i t     is the error term over the time  t .



The number of coefficients (  n ∗ T ∗  (  k + 1  )   ) is greater than the number of observations (  n ∗ T  ). It is necessary to use different coefficients; therefore, four canonical models are defined: fixed effects (individual and transversal), compound errors (random effects), compound coefficients, and random coefficients [32].



The panel data model presents three methods: common constant, fixed effects, and random effects.



	(a)

	
The common constant method of estimation presents the results considering no differences among the data matrices of the cross-sectional dimension (N). This method uses the ordinary least square (OLS) approach or the least squares technique to estimate the panel data parameters [34].




	(b)

	
The fixed effects (FE) method treats the constant as group-specific, allowing different constants for each group:








    y  i t   =  b  0 i   +  b 1   x 1  + ⋯ +  b k   x  k i t   +  e  i t     



(2)





The fixed effect model differs from the common effect, but still uses the ordinary least square principle [35].



	(c)

	
The random effects method estimates the leading constants for each section as random parameters rather than fixed. This model is also called the error component model (ECM) or the generalized least square (GLS) technique, which is advatageous for eliminating heteroskedasticity [35].







The equality ai = a + vi implies the variability of the constant for each section and vi has a zero mean for the random variable.



The random effects (RE) model can be written as follows:


   y  i t   = (  b 0  +  v i  ) +  b 1   x  1 i t   + ⋯ +  b k   x  k i t   +  e  i t    



(3)






   y  i t   =  b 0  +  b 1   x  1 i t   + ⋯ +  b k   x  k i t   + (  v i  +  e  i t   )  



(4)







In case of the fixed effects model, we consider different intercepts for each region. For the random effects model, we consider a different error term for each region [34]. Mundalk [36] indicated that the RE model assumes exogeneity of all the regressors and the random individual effects, and the FE model allows for endogeneity of all the regressors and the individual effects. Thus, Hausman and Taylor [37] proposed a model where some of the regressors are correlated with the individual effects.



In order to choose between the fixed effect (FE) and random effect (RE) estimators, the standard Hausman test is used [38]. According to it, when the null hypothesis is rejected, the conditional mean of the disturbances given the regressors is zero, and the FE estimators are used. Otherwise, RE estimators are considered.



These two models are considered under a one-way error component structure and could present either only cross-sectional dependence with no time dependence or both cross-sectional and time series dependence. Cross-sectional dependence influences the estimation, depending on a several factors, such as the magnitude of the correlations across cross-sections and the nature of cross-sectional dependence itself. The cross-sectional dependence is the result of the presence of common factors that are unobserved and not correlated with the included regressors. The fixed effect and random effect estimators are consistent, although not efficient, while the estimated standard errors are biased [39]. In this case, according to Driskoll and Kraay [40], it is necessary to correct the standard errors or to obtain an efficient estimator using the methods implemented by Robertson and Symons [41], as well as Coakley, Fuertes, and Smith [42].



In this case, the interdependencies across cross-sections are generated by unobserved components and correlated with the included regressors. Furthermore, when the estimators in for the two models are biased and inconsistent, the Pesaran approach [43] can be used. If sufficient cross-sectional dependence is ignored, the decrease in estimation efficiency can become so large that the pooled least squares estimator may provide little gain over the single OLS equation [44].



If the time dimension of the panel is bigger than the cross-sectional dimension, the LM test can be used, developed by Breusch and Pagan [45]. In addition, in the rest of the cases, the Pesaran’s test [46], Friedman’s statistic [47], or the test statistic proposed by Frees [48] can be used.



In the study, we considered the model with fixed effects, assuming the same influence of the factorial variables (   X k   ) on the variable explained ( Y ) in case of all counties, for all periods of time (bkit = bk, using also the Hausman test results). The constant    b  0 i    . can be decomposed as follows:


   b  0 i   =  b 0  +  a i  +  d t   



(5)




where    b  0 i       = the regression model constant;



   b 0    = a constant;



   a i    = unobservable differences between counties, individual fixed effects, or individual specificity of the county in terms of physicians’ migration; and



   d t    = the temporal differences existing in a county, i.e., the fixed-time effects or the existence of a temporal specificity for the counties regarding the Current Professional Certificates.



So, for estimating the impact of socio and economic variables on the physicians’ migration from Romanian counties for the 2016–2018 period, the following model is proposed:


    PM   i t   =  b 0  +  a i  +  d t  +  b 1    Beds   i t   +  b 2    LFD   i t   +  b 3    Emigrants   i t   +  b 3    UR   i t   +  b 4    Income   i t   +  e  i t    



(6)







Fixed effect estimates are not affected by county-specific unobserved effects because they are constant in time and are eliminated from the equation. Thus, these models do not require any assumption about the correlations between the unobserved and observed variables, as required by a random effects models [49].



Robustness checks (heteroskedasticity of residues, autocorrelation of residues, and dependence of residues between the panels) can be conducted by the Wooldridge autocorrelation test [50], the Wald test (heteroskedasticity of residues), the Pesaran test (dependence of residues between the panels), the Greene heteroskedasticity test [51], and the LM test (autocorrelation of residues). One of the strengths of panel regression analysis is the use of information regarding change between each pair of time points, not just between the start and end points of a panel survey [52].



For classifying the counties according to CPC, hierarchical cluster analysis is used. Cluster analysis classifies data vectors into homogeneous groups. We used the method of similarity matrices or the distance between individual vectors and vector groups [53].



Cluster analysis assumes similar observations in homogeneous subsets, highlighting the specific characteristics. In order to indicate the objects’ similarity, a remote function and grouping algorithms are used [54].



There are four types of grouping methods: hierarchical, partitioning, overlaying, and ordering algorithms, which determine the validation of algorithms. Validating the algorithms implies determining the ability of the methods to recover cluster configurations existing in the data through mathematical derivations, analysis of empirical datasets, and Monte Carlo simulations [55].



The hierarchical grouping algorithm is based on group correlation matrices [56], represented by dendrogram, i.e., a tree which groups all the elements [57].



The main aim of this method is to identify the underlying structure of objects through an iterative process that associates (agglomerative methods) or dissociates (divisive methods) objects [58].



Thus, all variables are included in small groups, which must be homogeneous [59], and the final result is included in the analyzed variables. According to distance, the side objects will be included to the same group, and the variables with large distances will be included in different clusters [60].



In order to identify similarities between groups is used:




	1.

	
Single linkage or the similarity of the closest pair:











dSL(A, B) = mini ∈ A, j ∈ Bdi, j



(7)







	2.

	
Complete linkage or the similarity of the furthest pair:








dCL(A, B) = maxi ∈ A, j ∈ Bdi, j



(8)





	3.

	
Group average or the average similarity between groups:








dGA = 1NANB∑I ∈ A∑j ∈ Bdi, j



(9)






4. Results


The territorial distribution of physicians is not uniform, and the EU is no exception. Some countries register a sufficient number of physicians, as poorly developed or developing countries face a shortage of physicians. Countries registering a deficit of trained physicians can afford to attract specialists from lower-income countries. In contrast, developing and underdeveloped countries cannot afford to attract physicians from other countries, so the deficit they face will deepen and the consequences will be reflected in the population health.



According to the map of Europe regarding the number of physicians available per hundred thousand inhabitants (Figure 1), it can be seen that the countries registering most physicians are Norway, Lithuania, and Austria, followed by Bulgaria, Germany, and Switzerland. The places with the fewest number of physicians per 100,000 inhabitants are Poland, Romania, Serbia, UK, and Montenegro. These countries register the largest shortage of physicians, but developed countries, such as the UK, cover this shortage by attracting physicians from other countries. Instead, for less developed or developing countries, it is almost impossible to cover this deficit, because the conditions offered to physicians are not attractive. In the case of Romania, a cause for physicians’ shortage is represented by physician’s migration, and this should be balanced, either by attracting physicians from other countries or by increasing the number of graduate physicians in the country. Attracting physicians from other countries is difficult to achieve because, in Romania, wages and working conditions are not attractive for physicians from other countries. If we analyze the number of new entries to medical schools for the period 2011–2012 and 2018–2019, there is not an increase or a very small increase if any. For Bucharest, there is even a decrease. An increase in students for English and French programs was observed; thus, we can consider these students are either foreign students who came to Romania to continue their studies, or Romanian students who consider migrating after graduation (Figure 2).



For Romania, physicians’ migration followed an ascending trend until 2016 and, after, started to decrease slightly, perhaps due to salary increases. In 2016, wages increased at the fastest annual rate in history, over 18%. In 2018, physicians’ wages increased by 27% compared to the previous year.



The data provided by the Romanian College of Physicians reflects the number of Current Professional Certificates required by Romanian physicians; therefore, we can reflect upon the number of physicians who consider migrating from Romania.



Using cluster analysis, we obtained the favorite destinations for physicians who consider migrating in 2016 and 2018. The countries preferred by Romanian physicians as a migration destination include France, the UK, and Germany. These are countries registering high incomes, whether physicians’ wages are higher than in Romania and where expenditures on the health sector are among the highest in Europe. In addition, as French, English, and German are studied languages in Romanian schools, many physicians know at least one of these three languages. In 2016, the first cluster includes France, Germany, and the UK; however, in 2018, Germany leaves this cluster, as the number of Current Professional Certificates decreased with the destination as Germany. In Romania, there are medical schools with programs in French and English but not in German, which explains the decrease in the number of migrant physicians from Romania to Germany (Figure 3).



The territorial distribution of physicians is not uniform in Romania. The biggest discrepancies are noticed between rural and urban areas. The migration of physicians can deepen these discrepancies. It would be useful to identify the areas where physicians migrate from in order to take measures to reduce these gaps.



The map of Current Professional Certificates (Figure 4) shows that Iasi, Bucharest, Cluj, and Timis register the highest number of registered applications to obtain these certificates. This situation can be explained by the fact that Iasi, Cluj, Timis and Bucharest have the large university centers with medical schools and see a higher demand of graduates. According to the literature, migrating physicians are very good physicians and graduates of the best schools, as these four counties have the best medical schools.



Referring to the specialization of physicians who consider migration, around one in five (20.62%) are specialized in family or general medicine, followed by pediatrics (6.30%) and obstetrics and gynecology (5.47%) (Figure 5).



In terms of preferred country destinations, 27.09% of physicians considering to migrate would like to migrate to France, 20.64% to the UK, and 13.87% to Germany (Figure 6).



The share of physicians who migrate from Romania decreased from 4.14% in 2016 to 2.71% in 2018. These destination countries represent less than 1%. These figures, once again, highlight the shortage of physicians faced by Romania (Figure 7). The largest share of Romanian physicians in the total number of physicians in the destination country is in Ireland, followed by Luxembourg, France, and the UK.



The factors that influence the physicians’ migration, if observed from the country of origin, are push factors and, if observed from the country of destination, are pull factors. Referring to the county of origin, we considered the following potential push factors: average income, the number of emigrants, the number of beds, unemployment rate, and the number of late fetal deaths in 2016 and 2018, before and after salary increases.



Both in 2016 and 2018, the number of physicians who consider migration from Romania is directly correlated with average income, the number of emigrants, the number of beds, and the number of late fetal deaths, inversely correlated with unemployment rate (Table 1). Even if physicians’ wages increased in 2018, the gap between salaries in Romania and other countries is large. Moreover, the principal factor determining physicians to migrate from Romania remained the same: living standards and working conditions.



The existence of cross-sectional dependence was investigated using the following tests: Pesaran CD LM [46], Breusch–Pagan LM [45], and Pesaran scaled LM [43]. The results from these are presented in Table 2. The null hypothesis considering there is cross-sectional independence was rejected at the 5% significance level, revealing the existence of cross-sectional dependency among the cross-section units.



The existence of a unit root in the variables was investigated using the Pesaran panel unit root test [61], but the findings reveal no stationarity problems.



Using the panel analysis for 2016–2018, the influence of average income, the number of emigrants, the number of beds, the number of late fetal deaths, and unemployment rate is estimated on the number of Current Professional Certificates (CPCit) from a cross-sectional and longitudinal perspective, based on the model with fixed effects.



The sum of the squares of errors (SSE) is 19061.41 and the mean of the squares of errors (MSE) is 247.55, obtained by dividing the SSE by 77 (the number of degrees of freedom associated: 42 counties × 3 years—49 parameters of the model with fixed effects). Based on the coefficient of determination (R-square), it can be observed that the fixed effects model obtained explains 97.13% of the CPC variation defined by average income, the number of emigrants, the number of beds, the number of late fetal deaths, and unemployment rate (Table 3).



The study also tested the hypothesis of homogeneity.



The obtained results (Table 4) pertinently support the estimation of the CPC based on average income, the number of emigrants, the number of beds, the number of late fetal deaths, and unemployment rate, in the case of using models with fixed effects. Moreover, the variables have a constant influence over time on the number of Current Professional Certificates. Since, for the Romanian counties, the probability of having a calculated value of the test statistic F (Fisher) is higher than its theoretical value which is lower than the theoretical threshold of 0.0001, the null hypothesis of homogeneity is accepted. This attests that the CPC evaluation model is unique and representative for the Romanian counties.



The results obtained from the CPCit estimation using the fixed effects model are presented in Table 5. The values of the regression model estimates indicate that the variables, i.e., the number of beds, emigrants, unemployment rate, and income, have a significant influence on the number of Current Professional Certificates (for a probability of 10%). It is noted that the number of late fetal deaths does not have a significant influence on the number of Current Professional Certificates. Therefore, the regression equation is:


CPCit = 380.91 + ai + dt + 0.036Bedsit − 0.027Emigrantsit − 6.588URit − 0.141Incomeit,



(10)




where ai represents the fixed effects determined by the individual size of the counties (differences between counties regarding the number of CPC) and dt represents the fixed effects determined by the temporal dimension (differences between years regarding the number of CPC for Romanian counties). In Table 4, CS represents the 41 transversal fixed effects ai, determined by the individual dimension of the county, and TS represents the two longitudinal fixed effects dt, determined by the temporal dimension.



In order to ensure robustness of the estimated results, two widely used panel regression methods, fixed effects and random effects [62], use the Hausman test to choose an appropriate model. The probability is 0.0002; thus, we accept the alternative hypothesis, i.e., the model with fixed effects.



Since the use of the fixed effects model was validated, in the case of panel analysis, it is considered that the influence of the variables (beds, emigrants, unemployment rate, and income) on the number of CPCit is similar for all counties, regardless of the period (2016–2018).



Panel data regressions were used to verify the hypotheses, while fixed effects were considered [63]. The following assumptions were verified:




	
Heteroskedasticity of residues (Wald test);



	
Dependence of residues between the panels (Pesaran test);



	
Autocorrelation of residues (LM test) [64].








For the obtained model, it is observed that, out of the 41 (=42 − 1) transversal-fixed effects, individual differences between the analyzed counties (ai), 28 are insignificant. This fact indicates a homogeneity of the counties from the individual (transversal) perspective: in all Romanian counties who register requests for Current Professional Certificates, physicians consider migrating to another country.




5. Critical Considerations Regarding the Impact of Public Policies on the External Migration of Medical Specialists in Romania


Since the 1990s, migration has become a crucial issue for Romania, following an increasing trend, similar to other former socialist countries. At the beginning, less qualified people migrated, working mainly in agriculture, construction, and services. However, after Romania’s accession to the EU, more qualified people migrated, and the brain drain phenomenon intensified. Among the specialists who migrated, the large share was represented by physicians, IT specialists, architects, and engineers. Migrants with secondary education or less temporarily left the origin country, with the intention to remit for several years and then return [65]. Instead, the specialists who mostly considered permanent migration cited the labor environment and career development as main reasons for external mobility.



The effect of public policies for health personnel is highlighted by the size and dynamics of the gap between necessary and existing. External migration of health personnel is a policy problem for origin countries and a policy solution for destination countries. Personnel allocations, in total and by specializations, depend on the profile of the country/area from the perspective of the degree of health and the predominant diseases. Although Romania is one of the EU countries with the largest shortage of physicians and nurses, physicians choose to migrate from Romania, leading to low efficiency of the health system, underlying a reduced capacity to face a health crisis. It is among the main providers of skilled labor for the health sector in developed countries in Europe and beyond which proves that the promoted public policies fail to mitigate the annual flows of experts who decide to work abroad.



To identify the impact of public policies on the migration of health experts, we assess the dynamics of the stockpile of staff working abroad and the significant public policy measures after 2017, including during the pandemic. These can be associated with the number of permits granted, conducted in detail in the previous section.



The annual flows of migrant doctors, with the relatively rapid permanence of jobs abroad, have accumulated significant stocks in more developed countries. Romania has some of the largest stocks of emigrated medical doctors in Europe over the last few decades, despite controlled migration flows between 2007 and 2014 (by quota by category of professions), as specializations in the medical field are annually requested by bilateral agreements. The motivation of the interest of developed countries to attract doctors from Romania is supported by a number of factors, namely the quality of initial education, individual work performance, specialization, and the permissible legal framework of professional permits to work abroad.



Romania is among the first countries to provide labor for the health sector in receiving OECD countries. In 2000, for example, 1260 doctors from Romania worked in Israel and 342 in Germany or 188 in Sweden and 163 in Canada, meaning that the flows intensified and diversified by country. In 2007, the year of Romania’s accession to EU, the number of Romanian doctors declared on the labor market was around 1900 in the USA and Hungary, over 1140 in Israel, and over 600 in Germany. The inflows increased yearly and the stock in 2017 was significantly higher, i.e., over 9600 in Ireland, around 4500 in France, around 3900 in Germany, over 1300 in Belgium, and over 1000 in UK (Figure 8).



The latest available OECD data [66] show that the highest annual flows were after 2009 in Romania when the salaries of all employees in public institutions, including doctors, decreased by 25% as a measure of austerity after the financial crisis of 2009.



In Romania, the emigration rate was about one third of all home-trained and native-born doctors. Moreover, there are other European countries with substantial emigration rates of around 20% to 30% for home-trained doctors, such as Iceland, Ireland, the Slovak Republic, and Estonia. Higher emigration rates of doctors either born or trained in a country were between one third and one half for Malta and Albania from Europe, respectively, but the high rate is more specific for migration from Africa and Latin America [66] (OECD Health Statistics 2019, DIOC 2015/16 and LFS 2015/16 for numbers of foreign-trained and foreign-born doctors; OECD Health Statistics 2019 and WHO Global Health Observatory 2019 for number of doctors working in countries of origin. https://www.oecd.org/coronavirus/policy-responses/contribution-of-migrant-doctors-and-nurses-to-tackling-covid-19-crisis-in-oecd-countries-2f7bace2/#figure-d1e1894 (accessed on 18 October 2021)) (Figure 9).



The main cause of external labor migration was determined by the clearly superior comparative advantages offered by other states, but we must not omit the fact that the lack of adequate public policies of retention on the national labor market—through working conditions, professional career, and earnings—has largely discouraged the search for a job closer to individual expectations.



If we were to make a hierarchy of push factors, starting from the literature [67,68,69,70,71,72,73,74,75], but also based on the evolution of employment and flows of medical migrants in Romania [3,74,75,76,77], we find that the first places are held by unattractive employment opportunities, a lack of professional career development, a poor work environment, low wages, and inappropriate public policies relating to health sector performance.



We can, thus, appreciate that Romania’s health strategy and the employment policy of the medical staff did not have the capacity to reduce the definitive migration of doctors from the beginning of the transition to the market economy and/or from the first years after joining the EU space. The endowment with equipment at a level comparable to the endowments of hospitals in developed countries was not ensured, nor were policy measures promoted to increase the attractiveness of jobs from the perspective of professional practice and/or the comfort of decent incomes. The annual migration flows increase in the stocks of Romanian migrant doctors and the constant high demand for certificates are direct effects of the inefficiency of the national public policies, highlighting the need for reform, development, and modernization in the health sector.



In order to reduce the external flows of specialist doctors, in recent years, after 2017, a series of measures were promoted meant to improve the situation of doctors in Romania and to stimulate the quality and ethics in the health system.



	-

	
The increase in salaries (Legal act no. 153/2017, regarding the salary of medical staff from public funds) by about 1/4, on average, with more accentuated increases for young people. Some categories also benefit from the doubling of salaries (i.e., for nurses, the increases were also 1.72 times; for resident doctors, depending on specializations, they were between 1.5 and 2.87 times; and for a primary doctors, they were more than 2.3 times the salary increases in 2018) [78].




	-

	
Unlocking health jobs for temporary employment of staff, without competition, for the pandemic period (Legal act no. 55/2020, art. 11). Even in these conditions, the lack of associated measures, such as modernizing the infrastructure and/or reducing the shortage of medical staff, facilitated the continued external mobility of doctors, especially young people. Here, the advantages of working abroad were significantly higher in relation to salaries and salary packages which were 1.5–7 times higher than those in Romania [79]. A BestJob analysis shows that “the most sought-after medical specializations for which employers offer between 6000 and 10,000 euros are family medicine, gynecology, dermatology, gastroenterology, oncology, dentistry and surgery”, and among the countries actively seeking medical staff in Romania are France, Sweden, the Netherlands, and Belgium which have seen added hospital facilities, working conditions, and opportunities for specializations and professional careers. In relation to Romanian doctors, a recent analysis indicates that “three leave, one returns to the country”. Moreover, the measures to increase salaries, not being associated with other measures, have had a much lower impact than expected, so that “most choose to practice abroad... and are no longer pushed there by lack of money, but by non-existent facilities in hospitals” [11].







Therefore, the lack of articulated public policy measures to support modernization and performance in the health system will determine the continuation of the exodus of doctors from Romania. Furthermore, the net stocks of doctors working abroad will increase annually. Those who return, as a general rule, enter the private health sector, and are accessible to a small proportion of patients, due to the high tariffs compared to the average purchasing power of the population. There is, thus, an inadequate redistribution of health labor resources, with major adverse effects on the health of the population, access to services, and their quality. Thus, the public sector still has a high shortage of personnel, and the current pandemic crisis has highlighted the inefficiency of the medical service in the absence of adequacy and articulation of the allocation of human, financial, and organizational resources.



Moreover, during the pandemic, developed countries “have recognized migrant health workers as key assets and introduced policies to help their arrival and the recognition of their qualifications” [66], which means continuing the loss of doctors through external migration for work in more attractive jobs.




6. Conclusions


Brain drain is a phenomenon that mainly affects less developed or developing countries. An important component of brain drain is represented by physicians’ migration. According to the literature, the main factors influencing the migration of physicians are economic context, demographic factors, remuneration, political instability, and working conditions. The mobility of medical staff in recent years has reconfirmed the gap and led to inequality of forces between less developed and high-performing countries in attracting and retaining medical staff for their own health sector. Therefore, we analyzed the physicians’ migration from Romania for all the counties for the period 2016–2018. The variables used were economic and social indicators (the number of beds, the number of late fetal deaths, unemployment rate, average income, and the number of emigrants), as well as the number of Current Professional Certificates. Current Professional Certificates are documents issued by Romanian College of Physicians to certify the quality of physician abroad. Therefore, we considered that the number of physicians who consider migration is reflected by the number of Current Professional Certificates.



The results indicated that physicians who want to migrate are not evenly distributed, there are areas where this phenomenon is more pronounced. The most certificates were issued in Iasi, Bucharest, Cluj, and Timis, indicating the bigger number of physicians who want to migrate. These counties hold the biggest university centers in the country, according to studies, and migrant physicians are very well trained and graduated from the best schools, as confirmed in the case of Romania.



As a favorite destination for migration, Romanian physicians choose to migrate to Germany, France, and the UK. These three countries invest a lot in the health sector, thus registering high salaries and good working conditions. Another factor of attraction to these three destinations for Romanian physicians is the knowledge of official languages, as Romanian schools teach French, English, and German. In addition, there are medical schools with English and French programs, and their graduates can migrate to destinations where these languages are spoken.



Regarding specializations, most physicians are specialized in general or family medicine (20.62%), pediatrics (6.30), and obstetrics and gynecology (5.47%). For Romania, the physicians’ migration represents a great loss reflected in the efficiency of the health system and the population health, for the share of Romanian physicians in the destination countries is below 1% and the highest percentage is registered in Ireland.



The number of Current Professional Certificates is correlated with the analyzed variable and shows a direct relationship with average income, the number of emigrants, the number of beds, and late fetal deaths, as well as an inverse relationship with unemployment rates.



Using panel analysis between 2016 and 2018, the influence of the variables average income, number of emigrants, number of beds, number of late fetal deaths and unemployment rate on the number of Current Professional Certificates was estimated using the model with fixed effects. The results indicated an estimation of Current Professional Certificates (based on average income, the number of emigrants, the number of beds, the number of late fetal deaths, and unemployment rates) is relevant in the case of fixed effects models. Moreover, the variables have a constant influence over time regarding the number of Current Professional Certificates. The variables, including beds, emigrants, unemployment rates, and income, have a significant influence on the number of Current Professional Certificates, and the number of late fetal deaths does not have a significant influence on the number of Current Professional Certificates.



The results support a pertinent estimation of the CPC based on average income, the number of emigrants, the number of beds, the number of late fetal deaths, and unemployment rates using the models with fixed effects. The hypothesis of homogeneity is accepted, attesting the fact that the Current Professional Certificates evaluation model is unique for the counties from Romania.



Therefore, the number of requests for Current Professional Certificates is influenced by the number of beds in hospitals, the number of emigrants, unemployment rates, and income. Unemployment rates and income reflect the standard of living, the number of beds reflects working conditions, and the number of emigrants reflects the ethnic and social affiliation of the Romanian physician. Romanian physicians will decide to migrate where other Romanians are, establishing links with the country of origin.



A consequence of physicians migrating is the low efficiency of the health system, especially given that Romania occupies the penultimate place in the European Union regarding the number of physicians per inhabitants. As the health system efficiency is low, Romania may register low resistance or vulnerability in the case of health crisis. The results identify Romania as a vulnerable country with a low resistance to a health crisis, making it necessary to take measures to reduce the physicians’ migration, thus increasing the efficiency of the health system and resilience and resistance to health crises.



Both the policies of attracting young graduates through incomes and those associated with managing medical crisis situations, such as the pandemic (short-term employment), have failed to stop the loss of qualified human capital from health, from less developed countries. The case study for Romania highlighted the poor efficiency of specific, one-off policy measures and the need for an articulated vision to reform the health sector, supported by public policies, based on a mix of measures to meet the multidimensional requirements of service quality in health. The structure of a country’s health sector largely depends on the “inventory and incidence of predominant diseases in the analyzed geographical area” and the vision of developing specializations, depending on the future needs of the population. The reallocation of medical personnel on specializations required by the national health sector cannot be achieved only through episodic and punctual measures. An integrated vision is needed, based on a national strategy focused on increasing the performance of the health sector, through a new conceptual approach. The pillars of public policy follow the logic of society’s development, i.e., prevention and intervention, through medical education for all and correct information of patients, increasing the average state of health at a national level through health inclusion, quality medical services through technology, as well as competent staff and working conditions. It also implies a permanent correlation between the demand of the health labor market and the supply of the education system, as well as the initial and continuous training of personnel in the health sector.



The migration of health specialists will continue; the migration routes will follow the locations where the professional performance is facilitated or where the comparative advantages of employment prevail. Public policies in less developed countries, without being flexible and focused on the specific area of the need for health services, will not be able to perform. A major constraint in the less developed countries from the perspective of access to health is the level of economic development as well as the purchasing power of patients, which is why public policies still have the role of ensuring the balance between needs and resources. If we only analyzed the redistribution of medical staff and the factors that determine the external mobility of doctors in this article, we intend to continue research with the aim of funding sources in the health sector, in relation to the role of public vs. private policies and increasing accessibility and quality of medical services.
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Figure 1. Physicians available to 100,000 inhabitants, Europe, 2017. 
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Figure 2. Trends regarding the number of new-entrant places in medicine by medical school in 2011–2012 and 2018–2019 according to OECD. 
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Figure 3. Cluster analysis of Current Professional Certificates in 2016/2018. 
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Figure 4. The map of CPC, 2018. 
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Figure 5. Current Professional Certificates according to specialization, 2017. 
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Figure 6. The share of migrant physicians from Romania, according to the country of destination, 2017. 
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Figure 7. The share of migrant physicians from Romania in the total number of physicians from the destination country. 
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Figure 8. Stock of Romanian doctors in OECD countries, selected countries with more than 100 employed doctors, in the period 2000–2020. 
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Figure 9. The share of doctors from Romania in total foreign-trade doctors (%). 
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Table 1. Correlations, 2018.






Table 1. Correlations, 2018.





	

	
CPC

	
Beds

	
Late Fetal Deaths

	
Emigrants

	
Unemployment Rate

	
Income






	
CPC

	
Pearson Correlation

	
1

	
0.955

	
0.468

	
0.861

	
−0.345

	
0.843




	
Sig. (2-tailed)

	

	
0.00

	
0.002

	
0.00

	
0.025

	
0.00




	
Beds

	
Pearson Correlation

	
0.955

	
1

	
0.536

	
0.939

	
−0.288

	
0.784




	
Sig. (2-tailed)

	
0.00

	

	
0.00

	
0.00

	
0.064

	
0.00




	
Late Fetal Deaths

	
Pearson Correlation

	
0.468

	
0.536

	
1

	
0.556

	
−0.336

	
0.322




	
Sig. (2-tailed)

	
0.02

	
0.00

	

	
0.00

	
0.03

	
0.038




	
Emigrants

	
Pearson Correlation

	
0.861

	
0.939

	
0.556

	
1

	
−0.253

	
0.755




	
Sig. (2-tailed)

	
0.00

	
0.00

	
0.00

	

	
0.106

	
0.00




	
Unemployment Rate

	
Pearson Correlation

	
−0.345

	
−0.288

	
−0.336

	
−0.235

	
1

	
0.486




	
Sig. (2-tailed)

	
0.025

	
0.064

	
0.03

	
0.106

	

	
0.001




	
Income

	
Pearson Correlation

	
0.843

	
0.784

	
0.322

	
0.755

	
−0.486

	
1




	
Sig. (2-tailed)

	
0.00

	
0.00

	
0.038

	
0.00

	
0.001

	








Source: Authors’ computation using SPSS.
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Table 2. Results of cross-sectional dependence tests.
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Variables

	
Test Statistics

	
Pesaran CD

	
Breusch–Pagan LM

	
Pesaran Scaled

LM






	
Beds

	
t statistic

	
50.686

	
2569.117

	
41.162




	
p value

	
0.00 **

	
0.00 **

	
0.00 **




	
Emigrants

	
t statistic

	
49.645

	
2569.376

	
38.759




	
p value

	
0.00 **

	
0.00 **

	
0.00 **




	
Unemployment Rate

	
t statistic

	
43.047

	
2225.118

	
32.873




	
p value

	
0.00 **

	
0.00 **

	
0.00 **




	
Income

	
t statistic

	
50.686

	
2569.117

	
41.162




	
p value

	
0.00 **

	
0.00 **

	
0.00 **




	
CPC

	
t statistic

	
0.579

	
2035.842

	
28.312




	
p value

	
0.00 **

	
0.00 **

	
0.00 **




	
Late fetal deaths

	
t statistic

	
1.009

	
1884.133

	
24.656




	
p value

	
0.00 **

	
0.00**

	
0.00 **








** It is significant at 5% significance level.
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Table 3. Statistics on the fixed effects model evaluation.
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Regression Model Statistics






	
Sum of squares of errors

	
19,061.4054

	
Degrees of freedom

	
77




	
Mean of squares of errors

	
247.5507

	
Root mean square error

	
15.7337




	
Coefficient of determination (R2)

	
0.9713

	

	








Source: Authors’ computation using SAS.
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Table 4. Testing the homogeneity hypothesis based on the F test.
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F Test for No Fixed Effects




	
Number of Fixed Effects

	
Degrees of Freedom

	
F Value

	
Pr ˃ F






	
43

	
77

	
4.31

	
<0.0001








Source: Authors’ computation using SAS.
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Table 5. Estimation of the regression model parameter.
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	Variable
	Estimate
	Standard Error
	Pr > |t|
	Variable
	Estimate
	Standard Error
	Pr > |t|





	TS1
	−72.2966
	28.9489
	0.0146
	CS18
	106.0364
	45.7357
	0.0231



	TS2
	−30.7422
	14.6971
	0.0398
	CS19
	49.35526
	27.0063
	0.0715



	Intercept
	380.9089
	108.9
	0.0008
	CS20
	20.93723
	17.7128
	0.2408



	Beds
	0.036145
	0.0204
	0.0810
	CS21
	13.99434
	32.7409
	0.6703



	Late fetal deaths
	0.193681
	0.3673
	0.5995
	CS22
	−37.1466
	20.0595
	0.0679



	Emigrants
	−0.02673
	0.0120
	0.0292
	CS23
	−42.5213
	35.4010
	0.2334



	UR
	−6.58752
	3.0692
	0.0350
	CS24
	16.21463
	15.1139
	0.2867



	Income
	−0.14092
	0.0515
	0.0077
	CS25
	114.9766
	84.5168
	0.1777



	CS1
	6.943535
	25.7926
	0.7885
	CS26
	102.9476
	44.7593
	0.0242



	CS2
	33.1142
	24.2863
	0.1767
	CS27
	−16.4175
	22.1276
	0.4604



	CS3
	71.68276
	38.0379
	0.0633
	CS28
	10.03428
	23.2483
	0.6672



	CS4
	69.32228
	25.8894
	0.0091
	CS29
	24.31213
	40.5187
	0.5503



	CS5
	−26.0512
	34.7167
	0.4553
	CS30
	17.76834
	16.7607
	0.2924



	CS6
	−36.6411
	16.8760
	0.0330
	CS31
	58.86819
	21.0271
	0.0065



	CS7
	−12.1491
	18.4863
	0.5130
	CS32
	80.91721
	39.5792
	0.0443



	CS8
	−21.5639
	20.3027
	0.2915
	CS33
	−25.2235
	20.4516
	0.2212



	CS9
	64.42392
	39.1388
	0.1038
	CS34
	−9.78709
	17.9250
	0.5866



	CS10
	320.3415
	278.9
	0.2543
	CS35
	58.95529
	40.5843
	0.1504



	CS11
	28.35142
	22.3983
	0.2094
	CS36
	33.4635
	25.3971
	0.1915



	CS12
	13.68061
	14.4567
	0.3469
	CS37
	26.15762
	21.1624
	0.2202



	CS13
	−33.1417
	20.9701
	0.1181
	CS38
	199.8839
	71.4385
	0.0065



	CS14
	137.9871
	92.2840
	0.1389
	CS39
	2.910336
	19.7408
	0.8832



	CS15
	68.02829
	38.1167
	0.0782
	CS40
	−19.0884
	20.2813
	0.3496



	CS16
	−60.877
	30.1827
	0.0472
	CS41
	36.14958
	23.4640
	0.1275



	CS17
	45.24891
	20.0172
	0.0266
	
	
	
	







Source: Authors’ computation using SAS.
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