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The Migration of Health Professionals 

Lawrence B. Dacuycuy*

1.0 Introduction 

In any study involving migration, two sides are always considered. On the positive front, 
migration yields remittances that provide much needed financial streams to countries in 
need of foreign exchange. As a matter of fact, the contribution of remittances to 
development has already outpaced that of foreign direct investments in some countries. 
On the other hand, migration may work to thwart the efforts of some countries to achieve 
developmental objectives given the negative structural impact thereof (e.g. brain drain). 

One critical component of any country’s development program is the health infrastructure. 
The basic contention is that migration may negatively affect the state of health care 
delivery given a heightened state of the emigration of health professionals. While 
plausible an argument, limited statistical evidence exist to corroborate its empirical 
validity.  The most interesting point of inquiry involves identifying the mechanism 
through which emigration actually affects health care systems and outcomes. What is the 
role of emigration on the country’s stock of health professionals? Does it serve to 
increase it or jeopardize the long-term health standing of the country most affected? Is 
there a link between emigration and the incidence of diseases and what is the nature of 
the link? 

But before confronting the migration—health link, we also need to understand the 
empirics of migration flows. By now, it is deemed counterproductive to propose total 
emigration bans as they violate the universally upheld right to travel and may limit 
opportunity frontiers for the populace. Interesting questions on the nature of migration 
flows abound. Does the emigration of health professionals respond more to economic 
incentives provided by richer destination countries or simply motivated by negative 
factors present in the home country? Why do empirical evidence, despite huge costs and 
considerable barriers to entry, show robust labor movements? Does this mean that 
migrant workers from poor countries readily hurdle the so—called poverty traps? What 
roles do immigration policies play in migration flows?  Are programs offering permanent 
residence to long—term health worker migrants effective in enhancing the pull factors? 

In an attempt to append a minor contribution to the literature of health and migration, this 
study focuses on three important, yet related issues involved in the assessment of the 
effects of emigration of health professionals. First, in a model adopted from Clemens 
(2007), the link between health outcomes/ basic healthcare services can be statistically 
established. In this study, results are in general agreement with the contention that other 
factors aside from emigration may matter. Hence, emigration is not the only cause of 
degradation in healthcare delivery systems.  Second, emigration is not a random event, 

* Assistant Professor and Chairman, Department of Economics, College of Business and Economics, De La 
Salle University. 
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rather, it is determined by certain factors present in destination and source/origin 
countries.

2.0 The globalization of health professionals 

2.1 The health workforce 

As defined by the World Health Organization (WHO), the health workforce is composed 
of individuals whose collective function is to promote, protect and improve the health of 
the populace (Dal Poz et al, 2006). Due to its criticality in achieving development and 
growth objectives, much attention has been focused on the current and future state of the 
world’s health workforce. 

One feature of the labor market for health workers is persistent shortage or imbalances.  
With the intensification of globalization, the health workforce is no longer constrained by 
domestic supply as a country may directly tap into international labor markets to augment 
shortages and correct imbalances. This short—term approach, while convenient for some 
countries, tend to create or introduce severe imbalances in countries wherein the demand 
for health care is great.  Studies by the WHO indicate that for a country to provide 
sufficient health care in developing countries, the combined density of nurses, doctors 
and midwives should be 2.28 per 1000 of population (Verboom et al, 2006), clearly a 
criterion that effectively becomes ideal given financial or budgetary constraints, health 
worker shortages, poor workforce planning and massive brain drain. 

Inequities in the distribution of health workers within countries are well—documented. 
Because public sectors are the largest employers of nurses, budgetary constraints or tight 
fiscal reforms stunt employment growth, thereby depressing realized returns on such 
professions. There are also urban biases in the distribution of workers. Most nursing 
colleges are located in urban areas, thus, exacerbating within country health inequities 
(see Lorenzo et al, 2007). Internationally, differential growth in output has created large 
income disparities, which prove to be a great factor in introducing even graver health 
concerns as to the international distribution of health professionals. 

The World Health Report in 2006 shows the extent of such disparities. 24% of global 
disease burden plague Africa but it is home to just 3% of the world’s health workforce.  
In contrast, disease burden in the Americas amounts to just 10% but health expenditures 
represent 50% of global expenditures. In terms of workforce, 37% of the world’s 
workforce are concentrated in the Americas (WHO, 2006). Augmenting the health 
workforce is costly and time—dependent. In a WHO—commissioned study, cost and 
shortage projections have been computed for selected developing countries, most notably 
in Africa. The financial requirements are staggering. By 2015, the African region will 
need 255000 physicians, almost a million nurses and 3200 midwives. Total costs of 
education has been estimated at 18.5 billion dollars with incremental operating costs 
around 5.2 billion dollars (Verboom et al). Despite the high concentration of health 
workers in the Americas, shortages or imbalances remain.  Based on OECD data, 
Australia needs 6000 registered nurses in 2004. The US is projected to require some 
800000 nurses in 2020. Its neighbor, Canada, has registered a demand of some 16000 
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registered nurses. Relative to the US projected demand for nurses in 2020, the required 
number of health workers in Africa by 2025 will be 1.325 million. 

2.2 Globalization of the health workforce 

Evidence exist that the present distribution has been shaped by the heightened emigration 
of health professionals.  Regionalization or the formation of compact monetary unions 
like the EU has been instrumental in harmonising policies not only on trade but also on 
the screening and acknowledgement of labor attributes.  Forcier, Simoens and Giuffrida 
(2004) note the immense contribution of foreign trained medical workers in shoring up 
medical staffing requirements in the EU.  Medical emigrant workers from developing 
countries have supplied significant portions of the workforces in developed countries. 
India is a major supplier of physicians to the US while the Philippines is a major world 
supplier of registered nurses. By just looking at the share of foreign trained health 
workers, we may conclude that major suppliers need not suffer from shortages. 

In Sub—Saharan Africa, wherein AIDS has reached pandemic levels, the already frail 
health system has been affected by the emigration of health professionals. Verboon et al 
showed that India is currently suffering from a shortage of health workers amounting to 
almost 500000 physicians. While there are evidence showing the emigration of health 
workers in developed economies to other developed economies, little evidence point to 
emigration from developed to developing country destinations. For instance, British 
nurses staff Irish hospitals and Canadian nurses emigrate to the US and UK. 

In the next section, detailed characterizations of the international labor markets for 
doctors and nurses will be made. 

2.2.1 The emigration of nurses 

Highlighted in Lorenzo et al (2007), there are 193223 employed registered nurses with 
close to 85% being deployed and working in foreign countries. The largest employers are 
Saudi Arabia, US and UK. In 2004, the Philippines accounted for 30% of total 
internationally trained nurses in the US. 

Yamagata (2007) provides a more complete time series characterization of the 
deployment of Filipino nurses abroad.  The deployment of nurses abroad exhibits an 
upward trend for countries like UK and Ireland and Saudi Arabia (see Figure 2, 
Yamagata, 2007). In his analysis, it is established that the US has slowed down in 
recruiting nurses relative to UK and Ireland and consistent to Lorenzo et al’s work, Saudi 
Arabia remains the undisputed destination country. The massive slowdown in the US, 
which occurred in 1996, is closely associated with immigration initiatives. 

As also shown in Yamagata, nursing outflows are robust in South Africa.  Nurses 
deployed to the UK also display a non—uniform pattern except for India. Over time, the 
stocks of nurses from some African states like Zimbabwe and South Africa have 
increased but annual increases have slowed down (see Figure 18, Yamagata, 2007). 
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2.2.2 The emigration of physicians 
The literature is replete with discussions on push and pull factors that determine 
migration flows. The decision to migrate is not a random event; rather a deliberate one 
and the factors that affect such a decision need not change or vary greatly over time.  This 
yields conclusions that may remain time invariant.  As noted in Mejia (1978) migrant 
health workers constituted 6% (140000) of the world’s supply of physicians  in 1972. 
There are four major destination countries. These are the US, UK, Canada and Australia. 
In 2004, international medical graduates (IMGs) in the US captured 25% of the physician 
workforce or equivalent to 1.5 times the level of world migrant workers in 1972.  In the 
United Kingdom (UK), 28% of its physician workforce comes from IMGs. For Canada 
and Australia, the proportion stood at 23.1% and 26.5%, respectively (Mullan, 2005). 

Developing economies provide the primary source of much—needed physicians for the 
four countries. One common characteristic of those countries is that they have varying 
degrees of shortages in the supply of physicians. Of the total number of IMGs in the US, 
60% come from lower income countries while the rest are provided by Canada, Australia 
and UK, thereby belying the claim that migration is the exclusive domain of qualified 
professionals in higher income countries. The proportion in UK is much higher. Evidence 
show that 75% of IMGs come from lower income countries. In Canada and Australia, the 
respective shares of IMGs from lower income countries are 43% and 40%.  One 
observation is that origin countries may be  major suppliers in one of the 4 countries but 
only a minor in other countries. An exception is India. Over—all, India is one of the top 
suppliers of physicians to the four countries. The proportion of Filipino physicians in the 
US is far greater than the combined presence in the UK, Canada and Australia. The 
Philippines is not a part of the top 20 suppliers in the UK. The top supplier in Australia 
and Canada is UK. Relative to the rest of the destination countries considered, the US is 
relatively internally stable. That is, they are not material in shaping the workforces of the 
other countries. The data may also support the hypothesis that emigration rates for 
Philippine doctors are influenced by the level of stock that is already  integrated. This 
may partly explain why the Philippines is not a major supplier in the UK. 

Within the Organization of Economic Cooperation and Development (OECD), proximity 
or distance, shared colonial relationship and common language are important indicators 
of migration flows. For instance, in 2001 the share of migrant physicians from North and 
Sub—Saharan Africa in France’s IMG workforce is around 40%. France has also a 
significant Muslim population, which explains a large portion of IMGs coming from the 
Middle East. The share of African doctors in Belgium stands at 9%, which may partly 
reflect colonial ties. While the US has minimal medical emigration rate to Australia, UK 
and Canada, it constitutes 3.4% of Ireland’s IMGs and 5% of Denmark’s.  Among EU 
countries, Germany has a high emigration rate. The said country sends physicians to 
Austria, Denmark, Ireland, Norway, Switzerland, UK and US. The German language is 
one of the official languages in Austria and Switzerland. (Simoens and Hurtz, 2006). 

Using the dataset of Docquier and Bhargava (2007) it is also possible to investigate the 
trend especially for the Philippines. Figure 1 shows that the trend for over—all 
emigration rates for Filipino emigrant physicians closely follow that of the US. 
Emigration to the US fell after 1995 due to the non—renewal of a Visa program that has 
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eased physician entry into the US. In 1998, partly in response to the clamor for instituting 
more rigid testing procedures, the US implemented the Clinical Skills Assessment (CSA) 
in order to test skills in gathering patient—related data, communication effectiveness and 
other related skills. 

3.0 The labor market for health professionals 

As noted in Simoene, Villeneuve and Hurtz (2005), imbalances can be analyzed using a 
microeconomic framework of demand and supply. The demand for nurses and physicians 
are derived from the population’s demand for healthcare.  The supply of health 
professions, which consists of physicians, nurses and other health workers, are 
determined by the efficiency of medical and nursing schools in terms of graduates and 
immigration of health professionals. Negative influences include emigration, retirement 
and career changes. Demand, on the other hand, is influenced heavily by changing 
consumer preferences for healthcare, technological improvements in the delivery of 
health services, population growth and other demographic changes. 

By permitting the operation of market forces, a shortfall in supply and a rise in demand 
lead to shortages and the market reacts by increasing the wage rate. However, the 
adjustments needed are far from instantaneous as institutional bottlenecks govern such 
adjustments. 

Addressing shortages is possible through 3 avenues, namely, domestic production and 
training, immigration and reentry of professionals into the labor market. Current 
shortages are the by—product of policies that have restricted the expansion of supply and 
the slow speed of corrective policy measures to supersede such policies. 1 Because
shortages have been already identified, immigration policies have been characteristically 
selective even in the face of prevalent shortages worldwide. 

3.1 Policies stimulating domestic supply 

Table 1 show that shortages in the supply of nurses in the US are projected to exhibit an 
upward trend. A close examination of year on year growth rates reveals that the variation 
in demand is only 0.02 compared with 0.53 for supply, which implies that certain vital 
components of nurse workforce augmentation and production are not working. It also 
implies that factors determining demand exhibit or exert more or less the same level of 
influence on the determination of the level of demand. Given the period 2000--2020, 
supply is projected to increase by 6% compared to the 40\% growth rate of demand 
(Bureau of Health Professions). Other projections also indicate that the US nurse labor 
market will create 700000 registered nurses between 2004 and 2014. A significant 
portion of the current workforce, numbering close to half—million will retire from the 
workforce, making the required number of nurses balloon to more than 1 million. This 
scenario requires a concerted effort to produce 110000 graduates a year from 2002 to 
2014 (Aiken, 2007). 

1 In the US, there are ample evidence indicating that the American Economic Association has for several 
decades acted to install and strengthen barriers to entry (e.g. licensing regulations, caps on medical school 
enrolment). See Noether (1986a, 1986b). 
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In contrast to the massive staffing needs regarding nurses, the Commission on Graduate 
Medical Education (COGME) shows that in a baseline model, a surplus of physicians is 
projected to be attained by 2020 (see table 2). However, projections on graduates from 
US medical schools and international medical graduates are evidently constant. Moreover, 
there are conflicting claims as to whether the US is indeed facing shortages in the supply 
of physicians. One observation is that supply is sufficient except that the geographical 
maldistribution makes it appear that there are shortages. 

One critical linchpin of the strategy to increase domestic supply (otherwise known as 
self—sufficiency) is the ability of a country to sustain enrollments.  Because enrolments 
depend on expected gains or remunerations in the form of wages, economic news 
concerning current performance in the labor market may deeply affect the decision to 
enroll in the nursing program. For instance, a streak of layoffs in the US during the 1995-
-2000 period occurred, which proved instrumental in effecting declines in nursing school 
enrollments. While the trend in US enrolments has been increasing ever since, the system 
is deemed incapable of expanding its limits to accommodate new applicants. Aiken 
(2007) reports that about 150000 applicants were not accepted due to limited academic 
workforces in nursing schools. 

The inability to catch—up to growing demand is one of the primary causes of shortages. 
It implies that even when wages will rise to equilibrate the market, supply bottlenecks 
will remain, thereby justifying the use of foreign trained workers.  Factors that drive the 
growth in demand are population growth, the size of the elderly population and 
technological advances and rising patient expectations (Simoens, Villeneuve and Hurst, 
2006).

Domestic supply will also be affected by retirements. As noted in Simoens, Villeneuve 
and Hurst, the nursing age structure in several OECD countries will be skewed to the left, 
as more workers are already above 45 years. The US also shares this pattern. Based on 
projections, the age distribution of nurses will be more skewed in 2020 relative to 2000. 
There are also alarming increases in the proportion of nurses that leave the registered 
nurse (RN) pool due to death. 

3.2 Policies on the immigration of health professionals 

The robust migration of health professionals should be understood within the context of a 
destination country’s health and immigration policy. Managing healthcare requirements 
is a long term task, therefore countries facing staffing constraints may design their 
respective immigration policies as selection mechanisms. 

A survey of OECD countries finds that few countries have policies promoting the long—
term or permanent stay of health professionals and at the same time have policies that 
pertain to short term stay or practice of profession. Due to persistent shortages, 
international recruitment would be more effective given a restructuring of the host’s 
immigration policies.  However, introducing more flexible policies may not be effective 
especially, when other relevant considerations outweigh the incentive to migrate. For 
instance, Japan faces a very high proportion of its populace exceeding 65 years by 2050 
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but implements no point system like Australia, US and UK. Australia’s system for the 
selection of permanent residents assigns big points for health workers. 

Bilateral laws minimize adverse regulatory impact on recognition of credentials. For 
instance, Australia and New Zealand have an standing agreement to effectively expedite 
the recognition of nurse credentials. International trade agreements allow the movement 
of labor across borders. However, as noted in Forcier, Simoens and Giuffrida (2004) 
whether bilateral agreements yield favorable results remains to be seen as other 
considerations hamper the decision to emigrate on the part of health professionals. 

3.3 Regulating health professionals: destination countries 

While recruitment of IMGs and nurses represents a viable strategy to address shortages, it 
is subject to political constraints. Despite the perceived support for the right of people to 
migrate, barriers to entry persist to enforce selective immigration policies and to some 
extent protect the industrial organization of destination countries’ market for healthcare. 

The heightened migration of IMGs and nurses has led destination countries to institute 
measures to evaluate their respective qualifications. One major characterization of the 
globalization of health workforce is skill and training heterogeneity which may not be 
suitable to the destination country’s standards. One of the economic arguments favoring 
the imposition of licensing requirements is that  information costs associated with 
ascertaining physician or nurse quality are too high, implying that the institution of 
licensing regulations is welfare—enhancing (see Leffler, 1978). However, from an 
industrial organization viewpoint, licensing requirements present an opportunity for some 
stakeholders to generate rents, as they represent legal barriers to entry. 

While there are minimal reasons to doubt the objectives of licensing regulations, it is 
important to note that studies in the US point to the increasing non—competitive actions 
of medical associations by restricting the supply of medical workers through imposition 
of quotas in the number of graduates and limiting the number of immigrant health 
workers (Noether, 1986). Based on the OECD 2007 Report, immigration quotas are 
rarely imposed except for some countries specifically excluding workers from certain 
countries. Based on the foregoing, licensing regulations/restrictions represent binding 
legal barriers to entry. 

3.3.1 Legal barriers to entry 

It is important to realize that migration policies are endogenous and are expected to 
become more flexible within the context of shortages but international evidence do not 
support this view.  An ample characterization of the legal barriers to entry can be reached 
by examining the stages experienced by an emigrant health worker candidate as well as 
the general standards used to evaluate worthiness. Each country has each own prescribed 
immigration rules.  In the practice of health profession, more often than not, there is only 
a single entry point, that is, one cannot apply a tourist visa and end up having a working 
permit as a nurse. In other countries, there are several entry points. Before a doctor or a 
nurse becomes registered, their respective credentials will be screened and assessed. 
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After this, the appointed medical societies will conduct examinations to test for over—all 
knowledge of the profession. In most countries, language proficiency is mandatory. 

Despite the size of its nursing requirements, the US has one of the most stringent 
immigration policies. In a report by OECD, several of its member countries have reported 
shortages and have identified health occupations in the state of shortage. In some 
countries like Australia, healthcare related occupations are included in the lists of skilled 
occupation and migration occupation  in demand and are assigned high points in 
consideration of application for permanent residence. Belgium, for instance, has already 
included nurses as part of the list of needed health professionals. Needless to say, even in 
the presence of high shortages, the US does not have a list of occupations facing 
shortages.

In the US, before an emigrant nurse candidate receives an occupational VISA, he/she 
needs to have her qualifications or credentials reviewed and to pass the language 
proficiency exam and qualifying examination. All three stages are handled by the 
CGFNS. After successfully satisfying the requirements, a CGFNS certificate will be 
issued which will then provide the basis for being able to take the NCLEX-RN, an 
important requirement imposed by 80% of the states in the US (Davis and Nichols, 
2002.) The US has the J1 Waiver program which allows states to exercise hiring of an 
individual who has been in the US for 2 years or is a medical graduate to serve in 
designated underserved areas. 

As noted by Davis and Nichols, trends in the CGFNS applications also indicate structural 
breaks in the conduct of immigration policy. The Immigration Nursing Relief Act  was 
designed to effectively augment the shortfall in US supply from 1989 to 1995.  It 
provided foreign trained nurses with the H1-A visa.  Its non—renewal resulted in the 
non—entry of thousands of nurses. A tight immigration policy coupled with stringent 
regulatory requirements and relatively lax immigration policies outside the US have 
resulted in a changing configuration of applicants. For most years, the UK has not 
imposed licensing requirements. Aiken et al (2004) report that out of 17496 nurses who 
took the CGFNS exam in 2002, only 32% passed. 
Even when the UK does not impose licensing requirements, it can use policies to attain 
national health objectives and at the same time protect the interest of its local or domestic 
nurses. Prospective nurses should register with the Nursing and Midwifery Council. 
Since it needs to fill up shortages, imposing a quota restriction is a self—defeating 
proposition. In 2006, the UK conditioned the granting of work permits to foreign trained 
nurses to the willingness to work in specific jobs that are not easily filled by workers 
within the EU or UK (Yamagata, 2007).  Political considerations have also weighed 
heavily as a result of the expansion of the EU club of countries. This resulted in the 
abolition of the ‘permit—free training’ which rendered inapplicable the granting of a 
work permit. Another change also concerns the modification of settlement requirements 
from 4 to 5 years. 

In other countries, nursing councils or associations are given the task to evaluate the 
qualifications of nursing applicants.2 Registration of nurses and doctors in Australia is 

2 Discussion on this will draw heavily from Buchan, Parkin, and Sochalski (2003). 
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handled by the Australian Nursing Council and Australian Medical Council. There are 
also waivers granted. Bypassing the authority of the said council is possible for nursing 
graduates in pre—specified countries. Such nursing candidates can directly apply to 
competent state authorities. In Ireland, the Ad Bord Altranais retains the competent 
authority to register nurses. As part of the EU, nurses from other EU countries retain 
eligibility to practice in Ireland. Also, there are exemptions granted to health 
professionals like doctors and nurses in that they are not to take labor market tests.  In 
Norway, the nursing labor market is heavily regulated and quota restrictions are set. It is 
handled by the Norwegian Registration Authority for Health Personnel.  In Italy, the 
Health Ministry conducts assessments for qualifications of  doctors. This is a long 
process (about 5 years) but can be expedited by enrolling in the 6th year and earn an 
Italian diploma. Turkey represents the most extreme as only its citizens are allowed in 
health occupations. 

3.3.2 Barriers and international agreements 

The considerable barriers to entry may be mitigated by the presence of international 
agreements prescribing the harmonization of policies pertaining to qualification 
assessments and certification of credentials. The general policy framework that governs 
the temporary immigration of medical professionals within the EU is the General 
Agreement on Trade in Services. However, this agreement does not prevent the 
imposition of policies government technical standards and other concerns related to 
licensing and regulation (Forcier, Simoens and Giuffrid). 

The problem of maldistribution of health professionals is also not unique for developing 
countries but also applies for destination countries as well. Denmark, Finland and Ireland 
do not direct health professionals to serve in underserved regions. Austria directs non—
European Economic Area (EEA) professionals in areas in need. 

In some countries, barriers to entry are multi—tiered. As narrated in Shang (2006), basic 
medical knowledge will be evaluated using licensure exams conducted by Canadian 
regulatory bodies, namely the Medical Council of Canada evaluating exam (MCCEE). 
This is only a necessary condition. Sufficiency conditions include formal post—graduate 
medical training at a sanctioned Canadian university and pass the certification 
examination of the pertinent college, for instance the College of Family Physicians of 
Canada. Since residency requirements are important for the full—fledged practice of 
medicine, the immigrant must compete against other applicants for limited residency 
requirements. If the applicant wishes to establish a private practice, an additional 
examination called the MCCEEII is needed.  The setting is also complicated by the fact 
that provinces determine the appropriate regulations that they impose on the practice of 
professions in Canada.  After passing the exam in Australia, registered doctors need to 
practice under supervised schemes. On the other hand, nurses need 7 weeks to pass the 
competency assessment exams (OECD, 2007). In Austria, by membership in the EU, it 
abides by EU directives regarding the practice of health professionals.  Conditions for 
doctors and nurses are more or less similar and they are required to pass an assessment 
test and are offered a limited but renewable license to practice their respective 
professions (OECD, 2007). 
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Due to widespread concerns on the effects of migration on healthcare, countries like 
Britain have issued guidelines on ethical recruitment. Buchan (2006) notes that only 
countries like China, India and Philippines are exempt from the said guideline. 

Because of critical shortages, one country may tap the pool of foreign students who 
satisfy all academic requirements to take up residency requirements in medicine for 
instance. Australia allows such students to take up residencies within the country but it is 
subject to quantity caps (OECD2007). 

3.3.3 Natural barriers 

The preceding provided a rather lengthy discussion of common barriers to entry. Due to 
differences in cultural backgrounds, one barrier that needs to be overcome is language 
barrier. Language proficiency is required since effective communication is critical in the 
delivery of healthcare. As noted in Clemens and Pattersson (2007), France requires its 
foreign trained nurses not only to be fluent in French but also undertake formal education 
in France. In Austria, for instance, 5 years in a German speaking country or proficiency 
in German language is required (OECD, 2007). Denmark and Finland also require 
language familiarity and tests. Italy requires nurses to language proficiency and at the 
same time pass the exam conducted by IPASVI. Norway requires language exams for 
doctors not trained in Nordic countries. 

3.4 Policies in origin countries 

Yamagata (2007) labeled the Philippines as an ambitious supplier of medical workers in 
the world. Evidence show that this statement may be applicable for nurses since India and 
other South Asian countries have been established as major suppliers in the field of 
medicine.  Another important exporter of registered nurses is Ireland. 

However, Ireland and the Philippines are different in many ways. Ireland is an EU 
member country which implies that it greatly benefits from the harmonization of 
credentials. Similar to South Africa and other countries that also export nurses or health 
professionals, Ireland also attracts emigrant workers. This implies that it benefits by 
allowing its citizens to look for jobs beyond its borders but does not neglect the health 
implications of shortage in domestic labor. The Philippines continue to supply at 
unsustainable levels and given that the pull factor does not work here due to its 
developing country status, the stock of nurses that are designed to work abroad may be 
depleted.

Though a little bit late, the Philippines’ Department of Health has formulated the 2005--
2030 Human Resources for Health Master Plan. In this plan, workforce planning is of 
specific concern. It outlines strategies that will stem the continued emigration of human 
resources and address pull and push factors that have been overlooked due to the 
underlying objectives of remittance maximization. There is also the Philippine Nursing 
Development Plan which outlines strategies to reverse the brain drain effects of 
permanent medical migrant workers. The National Health Service Act requires services 
from graduates of state universities (Lorenzo et al, 2007). 
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Bilateral agreements on how to manage migration are also present. Spain and the 
Philippines have entered into such an agreement. This was established to provide a 
framework governing the supply of personnel  in nursing homes (not doctors or nurses 
(OECD2007)).

4.0 Analyzing the impact of migration on health outcomes and basic health care 
In an economic framework, health status can be interpreted as an output in a complicated 
transformation process that utilizes a wide array of inputs, among which the country’s 
health infrastructure and other related factors (Or, 2000). Assessing the extent to which 
certain characteristics of health systems (i.e. the number of doctors, nurses, hospitals, 
smoking and drinking habits) affect health status (i.e. mortality) remains an important 
research undertaking. 

One key statistical result pertains to the importance of physician density. Though limited 
empirical evidence exist, the basic expectation associated with a high density of health 
professionals is that better health outcomes/status are achieved. Or (1997, 2000) studied 
the statistical association between the number of doctors and prenatal mortality and found 
it to be negatively significant. The same relationship is somewhat maintained for other 
proxies of health status (e.g. infant mortality, life expectancy, etc.). Waiting times for 
elective surgery are also significantly reduced due to higher physician densities (Siciliani 
and Hurst, 2003). Perhaps the most contentious point in the study of Or (2000) concerns 
the result that substantive effects come from the variation in the number of doctors rather 
than from other critical institutional features of a given medical care system. This result 
has far—reaching policy implications especially in the presence of shortages in the 
supply of physicians. 

4.1 The link between emigration and health outcomes 
The preceding discussion shows that physician density offers a substantial contribution to 
understanding the variation of health status across countries.3This provides a plausible 
starting point in incorporating the impact of migration on health outcomes. 

From the outset, it has been emphasized that in a highly globalized environment, 
persistent imbalances in the supply of health professionals create conditions that may 
prove disadvantageous to countries of origin.4 Serious lags in supply augmentation, high 
wage elasticities of labor supply and the relaxation of immigration controls exacerbate 
the critical situations in certain regions, specifically Africa. The main points of contention 
involve the extent of the brain drain problem as a result of higher emigration rates leading 
to permanent residence and the effects of emigration on the state of health in a given 
country. 5 Put simply, does migration of health professionals represent the proximate 

3 Using panel data, the regression analyses of Or (2000)  do not include the impact of the emigration of 
foreign trained physicians.
4 Clemens note the shift in focus as more researchers try to investigate the role of brain drain in reducing 
source country welfare from the consideration of the traditional impact of the migration of unskilled or less 
skilled workers on the welfare of the receiving or destination countries. 
5 Clemens note that the theoretical framework dealing with the welfare and labor supply issues yield 
ambiguous results related to the long and short run equilibrium levels of health workers. 
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cause of deteriorating state of health in countries with high emigration rate for health 
professionals?6

Answering the above question requires a basic framework in order to establish that the 
migration of health professionals will actually affect health outcomes due to the 
degradation of basic primary health services. Dovlo (2007) notes that there is a positive 
relationship between density of health professionals and health outcomes. However, such 
a correlation neglects the important role of emigration on the determination of the stock 
of health workers (Clemens, 2007). Thus, it is possible to analyze the direct effects of 
emigration on health outcomes and basic health care services. 

Dumont (2007), in studying the mobility of health professionals, notes that the 
international migration of health professionals is not the proximate cause of intensifying 
crises in the supply of health workers in heavily affected areas, a conclusion that has 
serious policy implications. The prevailing sentiment is to implement schemes that will 
stem the emigration of health professionals in countries wherein the supply of health 
workers is already in a dire state. However, such views neglect one important 
consideration in welfare analysis, that is, the impact of emigration on the stock of health 
professionals, health outcomes and health quality. To provide an analysis leading to the 
rejection of the hypothesis that emigration represents a primary and direct cause of poor 
health outcomes, one preliminary test is to compare the magnitude of the emigrants 
against an internationally prescribed minimum number of health professionals needed to 
provide adequate levels of health care (Dumont, 2007). 7  Africa provides the most 
compelling case as it has been the epicenter of some of the world’s major disease 
outbreaks. 8  Attempts at standardizing the dataset for widespread comparability and 
improving statistical approaches to data collection have yielded positive results. While 
many studies provided anecdotal evidence, Clemens finds no significant causal 
connection between health worker emigration (doctors and nurses) and the deterioration 
of primary health care provision or health outcomes in the sending countries (see 
Clemens). This implies that other factors are at work.9

4.2 Theoretical considerations 
In the theoretical literature, positive externalities emanate from the consumption of 
health.10 Embedded in a theoretical framework on international migration, the degree to 
which this externality is prevalent is critical in understanding the impact of health worker 
migration on social welfare.11

6 The use of the term `proximate' is critical since if emigration is to blame then policy makers might resort 
to policies that effectively limit the movement of health professionals in the name of public safety, a move 
that is inconsistent with human rights. 
7 In simple calculations, Dumont computed for the proportion of emigrants to the magnitude of the supply 
shortfall and found that Africa registers only 12% and South East Asia 9%. 
8 While the concern on the plight of health systems in Africa is of greatest concern, assessments show that 
pressures also exist in other countries as well. 
9 A good empirical strategy is to include some of the covariates of health status found in Or (2000). 
10 An externality is an economic term that refers to non--market valued benefit or cost as a result of 
undertaking an activity, in this case, the consumption of health. As a form of market failure, the presence of 
externalities implies an underproduction and under consumption of health.
11 This section draws heavily from Clemens (2007). 
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If externalities are positively large and labor supply responds inelastically, welfare gains 
are realized even when no labor movement is allowed. This scenario provides the 
benchmark against which welfare gains associated with model modifications are 
compared. As noted in Clemens, the setting can be altered by considering a higher rate of 
responsiveness of labor supply to wage differentials and the presence of another health 
sector that requires health worker inputs but exhibit zero externalities. 

Consider two sectors, namely the public health and private health sectors. The 
introduction of another sector (private health sector) results in a reallocation of health 
workers depending on the magnitude of externalities. The presence of externalities can be 
interpreted as a major push factor that may encourage health workers to move out of the 
public health sector. 

Given the high rate of responsiveness of labor supply, more workers may opt to work in 
the sector where there is zero externalities.12 While this effectively reduces the public 
health sector workforce, the presence of large externalities still implies that the limited 
number of workers in the said sector is still effective. This possibility reduces the social 
welfare losses that will be associated with the international migration of public health 
workers.

4.3 Empirical model 
While the structural model also follows that of Clemens’, the study seeks to establish key 
statistical relationships using an expanded sample of countries. The relationship between 
the stock of health workers and emigration of health professionals or health professionals 
abroad is provided by the bivariate regression equation which uses a given cross—section 
of countries: 

ln yi = 0 + 1ln(mi) + i, i =1, 2, . . ., n (1) 

where yi  and mi are the respective per capita domestic and international stocks of health 
professionals and i is the country specific error. It is assumed that 1>0. 13 A good 
approach to measuring the number of migrant health workers is to recover data from 
destination countries’ statistical agencies as well as medical and nursing associations.14

This implies that the stock of migrant workers working in a particular region can be 
aggregated by identifying the countries within which medical migrants are working 
legally.

12 Gains would be much higher because in the absence of externalities, the level of output is higher relative 
to when externalities are present. 
13 In the migration literature, data problems exist such that both variables are measured with error. 
Measurement errors associated with the dependent variables do not cause severe problems but errors 
associated with regressors introduce difficult problems that require an intensive use of instruments. 
14 For instance, in investigating migration flows of health professionals to UK, Ross, Polsky and Sochalski 
(2005) registration and decision data on foreign trained nurses came from the Nursing and Midwifery 
Council. 
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Now, let mi = ci mi*. Since both yi and mi are expressed in logarithmic terms, then the 
error will be correlated with mi*.This means that 

ln yi = 0 + 1ln(mi
*) + ( i + 1 ln ci ), i =1, 2, . . ., n (2) 

The above equation requires instruments since when estimated without it, the covariance 
between the newly constituted error and ln(mi

*) will be nonzero, a violation of 
assumptions that result in biased estimates. 

An empirical model for relating health outcomes is also given in Clemens. In this case, 
the health outcome hi is a function of the stock of health professionals in the country yi as 
well as the quality of health workers i(mi) which is affected by emigration rate. 
Following Clemens, 

hi = ln h0 + ln(yi) + ln i(mi), where  ln i(mi) = ln Ai(cimi
*)  (3) 

Thus, it is a nonlinear function of mi
*. Utilizing the specification of the stock of workers, 

the health outcome equation is a function of mi
* and it has 3 effects, namely: the direct 

effect on health, indirect interaction effects (effects on the number of health workers and 
health impact thereof and effects on the quality of those left behind.15

4.4 Data, variables and results 
The most important data component is the number of nurses and doctors as well as their 
corresponding emigration rates. Using the emigration rate as reported in the OECD’s 
International Migration Outlook, we can compute for the stocks of health professionals 
residing in OECD countries.16

Variables representing health outcomes or concerns like mortality rates, immunization 
and tuberculosis incidence come from the World Bank’s World Development Indicators 
as well as World Health Atlas by the World Health Organization. Immunizations refer to 
the percentage of all 12--23 month old babies who received DPT or measles vaccines. 
Data on Gross Domestic Product (GDP), secondary enrolment and public health 
expenditures can also be extracted from the World Development Indicators. We only 
focus on a single year, 2000. Because the main concern is to establish the statistical 
association between emigration and health outcomes, focusing on a subsample of low 
income and lower—middle income countries appears appropriate. 

15 Based on its construction, the model basically implies that the effects of emigration are not localized. 
16 For the first time, the 2007 report contains a section on international health workers in OECD countries 
and actually compute, using country surveys and censuses, the origin countries’ emigration rates. As noted 
from the outset, there is also within OECD movement of health professionals, some come from countries 
that have become major contributors like UK. 
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The critical issue on the estimation of the responsiveness of health workforce staff to 
emigration levels pertains to the selection of instruments. In Clemens, instruments 
selected for the emigration level should remain uncorrelated with the main variables of 
interest like health workforce staffing and public health outcomes or conditions. Wage 
indices, language and country size qualify as instruments. 

4.4.1 Domestic and emigrant health workers 
We provide simple analysis on the relationship between the country stock of health 
professionals and the emigrant counterparts in OECD countries. As Clemens has already 
done a substantial work on Africa, we provide marginal improvement by focusing on the 
World Bank’s low income and lower middle-income countries. 

Scatter plots provide probable statistical evidence pointing to a positive relationship 
between the natural logarithm of per capita stock of health professionals and the log of 
per capita stock of emigrants.17 It is also noticeable that there is a probable positive 
relationship between emigration of health professionals and the weighted average of GDP 
per worker or per capita in destination countries (see figures 3 and 4).18 The correlation 
between the destination countries’ average incomes and emigration provides a 
preliminary statistical basis for the assessment of pull effects. Moreover, it can also be 
observed that higher log of GDP is associated with higher health worker stocks in the 
domestic and foreign labor markets (see figure 5). 

Aside from the correlation structures, an alternative mode of analysis is to establish 
causation via regression analysis. Results in table 4 show that there is a positive impact of 
the log of physicians and nurses abroad. The strength of the relationship, expressed in 
terms of numerical magnitude and statistical significance, weakens as we include 
variables that have an impact on both emigration and stock of health workers. Given 
model (3), no significant impact of emigrant physicians and nurses can be seen but GDP 
remains an important predictor of the variation in the stock of health workers. As shown 
in the scatter plot a higher GDP is linearly associated with a higher level of health 
workers. The insignificance of the impact of emigration on stocks, given that we control 
for other covariates, implies that the perceived relationship shown in the correlation 
structure is insufficient to make the assertion that emigration will definitely lead to an 
increase in the stocks.19

Using language and land area as instruments for the number of health workers abroad, we 
derive interesting estimates. The impact of the predicted value of emigration is now 
negative but insignificant for the physician and significant for the nurses. However, it 
should be pointed out that it is possible that the limited number of instruments has caused 

17 It should be noted, though, that the correlation is a measure of linear association between two variables 
and that it does not provide a statistical evidence for the existence of a definite causation. 
18 This oversimplifies a lot of things since other countries have significant populations in countries not part 
of the OECD. But following Clemens’ logic, most of the world’s migrant population live in OECD 
countries with the US registering a net migration of health professionals. 
19 It should be emphasized that the regression results pertain to the base model, that is, we did not 
instrument for emigration. This introduces bias in the coefficient estimates. 
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the non—computability of the goodness of fit statistic. It is also likely that the inclusion 
of other countries in the sample may actually establish a negative and significant effect of 
health worker migration.20

4.4.2 The impact on health indicators and outcomes 

Because of its nature, basic public health care services like vaccinations/immunizations 
are health worker—intensive and a severe loss in manpower leads to observing lower 
number of vaccinations per 1000 population. This implies that the expected effect of a 
heightened state of physician and nurse emigration is negative.21 A closer look at the 
effects of emigration and DPT reveals that the effect is indeed, uniformly negative at 
least under the rudimentary OLS procedure. Note that the coefficients are significant 
except for the full specification using the nurse sample. By resorting to instrumental 
variables estimation, it was found that there is a change in sign especially in the case of 
physicians, indicating that the sign is not robust to the presence of instruments. However, 
the effects are statistically insignificant, indicating that emigration is not an influential 
determinant of the number of DPT vaccinations. 
Still connected to the DPT vaccination, it is of interest to interpret the effects of GDP and 
secondary enrolment. OLS estimates on the effects of GDP and secondary enrolment are 
both negative and significant, indicating that a respective 1% increase in GDP and 
secondary enrolment results in less than 1% decrease in DPT vaccinations. 

In contrast, all the coefficient estimates of emigration using the measles vaccination 
variable register positive values with significant effects in the physician subsample. 
However, these results are subject to certain qualifications.22 First, it is possible that there 
are omitted variables which according to Clemens, implies that the coefficient estimates 
are biased upward.  Second, the positive effects of emigration is problematic in the sense 
that the higher the number of physicians and nurses who emigrate, the higher is the rate 
of measles vaccination. Under certain circumstances, this may hold especially when large 
externalities are present which require a minimal number of health workers. 

The effects of GDP on measles vaccination are similar to that of DPT. However, a key 
difference concerns the relatively robust and significant positive impact of secondary 
enrolment on measles vaccinations. So a 1% increase in secondary enrolment will result 
in less than 1% increase in measles vaccinations. We can interpret secondary enrolment 
in terms of the increased ability of the young to appreciate health campaigns or 
advertisements initiated by the public health ministry/department. 

For certain health outcomes like infant mortality, mortality of children under 5 years and 
TB incidence per 1000, the effects of massive emigration levels should be positive in that 

20 The results call for further investigation but show the possibility that the effects of emigration may be 
swamped by negative effects on workforce, quality of health workers left behind and the deterioration of 
health as a result of a reduction in the health workforce. 
21 Since the right and left hand side variables are in terms of logarithms, the estimated coefficients represent 
elasticities. 
22 These also apply to the DPT regressions. 
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it only serves to worsen the health situation. In the case of tuberculosis (TB) incidence, 
the evidence point to the fact that the effect is negative, and as shown in table 9, the effect 
may even be significant at least in the case of doctors. This is intuitive in the sense that 
the doctors’ knowledge and expertise on TB management hold the key to the reduction of 
incidence.  In terms of infant mortality and mortality of children under 5 years, the effects 
are clearly negative which imply that even at high levels of emigration, we expect that 
there should be lower infant mortality rates per 1000 live births. Furthermore, a 1% 
increase in GDP and secondary enrolment will reduce mortality rates by less than 1%. 

Thus, this section has established that there is a general divergence between the expected 
impact of high emigration levels on certain health outcomes and actual estimates of the 
effects of emigration. This conclusion is in line with those of Clemens’ and the OECD 
Report on health professionals. 

4.4.3 Reexamining the evidence: the role of health expenditures 

The preceding discussion use GDP as a proxy for the country’s resources and proceeded 
without referring to other important factors affecting health outcomes. A major 
implication is that poor countries lack the right amount of resources owing to limited 
production possibilities, which translate to poor tax revenues needed to finance public 
health programs. Thus, a critical variable not included is health expenditures. If 
significant, biases caused by omitting health expenditures depend on how it is correlated 
with included regressors. 

Clearly from a purely economic standpoint, the impact of government policy on public 
health spending on health issues is unquestionable. However, as emphasized in Or (2000), 
it is of economic interest to ascertain both the effectiveness and adequacy of the level of 
health expenditures, the programs to which expenditures are directed and the quality 
component of the said expenditures vis—a—vis health outcomes. In the same study by 
Or (2000), the share of public spending to total health expenditures was included and 
found to lower the incidence of gender specific mortality rates in the OECD. Public 
health expenditures create avenues toward greater equality of access to preventive 
programs leading to a general reduction of mortality rates. Model differences between the 
models we estimate and that of Or can be easily observed. In Or’s model, physician 
density or the number of doctors is a regressor compared to the previous model that tried 
to explain health outcomes by using the emigration of health professionals. We augment 
the specification’s regressor set by considering the proportion of public health 
expenditures to GDP.

However, in contrast to Or (2000) we note several econometric issues. First, public health 
expenditures are correlated with GDP since they represent a portion of aggregate demand. 
Second, there is a possibility that public health expenditures as a regressor are 
endogenous, indicating that failing to properly instrument for it results in biased estimates. 
Third, there is the causality issue that arises between health expenditure and health 
outcomes. If the country faces increasing health concerns, a proper response is to increase 
public health financing. In this case, the causal effect is exerted by deteriorating health 
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status. However, it is also logical to point out that a higher level of public health spending 
results in a lower negative health outcome. This indicates that there are feedback 
effects.23

Mindful of the above arguments, we simply estimate a public expenditure—augmented 
model and examine the impact of the addition of such a variable on the significance of 
the migration variable. The inclusion of the health expenditure variable allow us to verify 
the the robustness of  GDP effects on certain health outcomes. 

Tables 10-14 contain the estimation results pertaining to public health expenditure—
augmented models. OLS results indicate that public health expenditures and emigration 
are negatively related to mortality of infants and young children. This implies that higher 
public expenditures reduce infant mortality and mortality of children below 5. A 1% 
increase in public health expenditures lowers infant mortality by less than 1%. The higher 
the number of secondary enrolment also helps in the reduction of infant mortality. GDP 
retains its negative impact. When two stage least squares is resorted to, emigration and 
public health expenditures cease to exert significant negative influences on mortality. 

In the DPT and measles regressions, emigration and public health expenditures affect the 
respective vaccination rates positively. While the said variables follow expected signs, 
results indicate that they become statistically insignificant especially when two stage least 
squares is used. The inclusion of public health expenditures results in a positive impact of 
secondary enrolment. This implies that as higher levels of secondary enrolment are 
attained, higher DPT vaccinations rates are also achieved. Contrary to models without 
health expenditures, the effects of GDP are negative in both models. 

In the TB regressions, the impacts of emigration and public health expenditures are 
negative, which is similar to the mortality regressions. A case in point is the clear 
difference between the nurse and physician subsample when the effects of emigration are 
considered. In all models, emigration is negatively significant for the physician 
subsample. In some models, a 1% increase in emigration results in more than 1% 
reduction in TB incidence, clearly a perplexing result since it runs counter to expectations. 

5.0 Predicting flows: issues and measurements 

In the preceding section, the intricate link between emigration and health outcomes/status 
was investigated. However, one fundamental question concerns the magnitude and 
direction of health worker emigration. This has profound policy implications as evidence 
point to the limited occurrence of a reverse migration in countries with severe health 
workforce deficiencies. In some studies, flows are studied to draw parallel lessons as 
other countries in the near future might engage in competitive recruitment. For instance, 
Ross, Polsky and Sochalski (2005) caution about the global implications of an activist US 
hiring policy on nurses. 

23 Based on test procedures conducted for all the relevant specifications, we find that public health 
expenditures affect health outcomes to some extent but they are not affected by the respective health 
outcomes. This allows us to estimate the effects of public health expenditures on the health outcome of 
interest. 
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In this section, the central concern is to identify variables significant in explaining 
migration flows using a simple gravity model. 

5.1 Modeling migration flows: Economic and non—economic factors 

The principal analytical framework suitable for analyzing migration data is the gravity 
model (Mayda, 2005).24 In the context of human capital theory, emigrant health workers 
represent services exchanged in the international labor market. As applied in the 
economics of migration, the gravity model has assumed a form that has improved upon 
the usual standard model.  Broadly, determinants are categorized into two major groups, 
namely economic and non—economic factors (see Mayda, 2005). 

Under this framework, it is assumed that agents respond to economic incentives and 
certain non—economic variables that affect the cost of migration. Economic theory 
suggests that it is irrational to emigrate to a destination country that offers utility losses 
relative to the home country. Specifically, economic incentives are in the form of wage 
differentials which continue to be a major factor in determining the direction of flows. 

Though countries that provide wage premium are likely destination—candidates,wage
premia do not represent the sole basis of migration decisions. Another consideration is 
the costs to be incurred by the emigrant. 25  As the distance between the origin and 
destination countries increases, so will transportation costs and costs associated with 
information. Given a poverty hurdle, longer distances will result in lower emigration rates. 
Cultural similarities such as the common official spoken languages, historical ties 
expressed in terms of colony—colonizer relationship are also major determinants of 
migration flows. In most countries especially within the European Union (EU), language 
proficiency exams are required (See OECD, 2007) aside from usual qualification 
assessments. Thus, it may be safe to conjecture that difficult languages serve as a natural 
barrier in impeding entry which allows the consideration of other destination countries. In 
certain instances, historical relationships influence the direction of migration flows. 
Clemens note that in Africa, many are French—speaking countries which implies that a 
major destination is France. 

Another important factor is the presence of bilateral agreements or regulatory 
frameworks that do not have a direct effect on the prospects of being selected but the very 
existence of which accord positive weights to nationalities of trade partners. Though this 
is an empirical matter, studies like Ross, Polsky and Sochalski, compute a significant 
0.47% increase in the number of nurse emigrants to the UK as a result of an increase in 
the volume of bilateral trade between a set of source countries and UK. 

Perhaps one of the most contentious points raised in the migration literature is the poverty 

24 As explained in Rose (2002), the gravity model is a popular framework for analyzing the determinants of 
bilateral trade flows by relating the volume of trade to distance and income variables. 
25 Non—monetary costs are likewise important as tremendous psychological concerns are associated with 
any migration decision. 
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constraint.26 Due to migration costs, prospective migrants also need to hurdle financial 
constraints associated with pre—migration and post—migration stages. Again, in the 
study of Ross, Polsky and Sochalski, emigrants were found to come increasingly from 
relatively low income countries.27 One dimension that may be neglected is the presence 
of contractual arrangements that facilitate emigration.28

5.2 A proposed empirical model 

We estimate a model similar to that of Mayda except that it focuses on the emigration of 
doctors to a selected set of OECD countries.29 The following equation is written as 

E_{ijt} = 0+ 1GDPPWit-1  + 2GDPDESTPWjt-1 + 3 LOGDISTANCEij + 4
LANGUAGE + 5 COLONYij + 6 INTERACTi + 7 INTERACTj + 

REGIONALij + ijt (4) 

where Eijt represents the emigration rate, the proportion of the stock of doctors in foreign 
countries divided by the combined foreign and domestic stocks of doctors, GDPPWit-1 is 
the log of GDP per worker observed at time t-1 in origin countries, GDPDESTPWjt-1 is 
the log of GDP per worker observed at time t-1 in destination countries, 
LOGDISTANCEij is the distance between destination and origin countries, LANGUAGE 
is a dummy variable that equals 1 if destination and origin countries share the same 
official language, COLONY is a dummy variable that equals 1 if in the past the origin 
country is a former colony of a destination country, INTERACTj is an interaction term 
between GDPDESTPWjt-1 and destination country’s policy, INTERACTi is an interaction 
term between GDPPWit-1 and the policy of destination countries, and REGIONAL is a 
dummy variable which equals 1 if the given destination and origin countries are 
signatories to the same trade agreement. 

The model has several features. First, the respective income variables for the destination 
and origin countries are not contemporaneous with the structural error of the model. In 
econometric theory, the problem of endogeneity occurs when current income is included 
as it shifts with changes in the error term.  Being lagged variables, their values are 
predetermined, hence, subsequent realizations of error term do not affect their respective 
values.  Second, as argued in Mayda, the choice of the income variables does not 
necessarily reflect that economic opportunities faced by emigrant workers. The use of per 
capita worker GDP may be acceptable when considering general migration but more 
specific wage representations might be needed in investigating specific medical 

26 In our review of OECD policy, it is found that many countries do not impose quotas on the immigration 
of health professionals. This implies that imposing an immigration policy curtailing the number of health 
professionals in the face of manpower shortages represents a non—binding policy. 
27 This is not to claim that intra—OECD labor movements are negligible. 
28 There is a considerable literature devoted to analyzing the theoretics and empirics of migration decisions, 
which is found to be distinct from the underlying motivations to remit. 
29 It should be clear in the subsequent paragraphs that the shift from general immigration to the emigration 
of specific professions requires adjustments to be made on the set of independent variables. However, due 
to the limitations posed by the data, this may be addressed in the future. 
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professions.30  Ross, Polsky and Sochalski, for instance use professional wages but since 
they only deal with a single labor market for nurses this is manageable. Clemens, in 
instrumenting for emigration used a weighted average of GDP per worker in destination 
countries for a given African nation. Comparability becomes an issue once there are 
many destination countries.  Drager, Dal Poz and Evans (2006) explore the issues 
associated with the measurement of wages for the medical profession and find certain 
factors that prevent an objective comparison. Third, the emigration of health workers is 
different from usual general immigration. As noted in Mayda, there is a possibility that a 
migrant to a destination country may not find employment, which results in financial 
losses. As a result, tremendous financial losses may be experienced. However, on the part 
of the health worker, contracting arrangement may occur prior to the actual occurrence of 
migration. Fourth, as mentioned, the strategy of targeting medical workers explicitly 
allows the incorporation of certain aspects of the work environment and other 
profession—relevant laws and guidelines. Obviously, this cannot be done in dealing with 
general immigration. 

Now, focusing on the factors, higher incomes in destination countries are associated with 
pull factors. So, it is expected that the coefficient sign should be positive. On the contrary, 
lower incomes in the origin countries act as push factors for migrants, implying that the 
appropriate effect should be negative. Increasing distances between origin and destination 
countries act to increase costs, thereby exerting a negative impact on the emigration rate. 
Colony and language have positive effects on the emigration rate. Mastery of language 
yield benefits in the form of easier adjustments to a foreign environment, devote more 
time to accumulate job—related skills other than language training and leads to effective 
communication in the workplace. Finally, to define INTERACT, we need to look for a 
proxy of the policy environment for health workers. In the OECD report on health worker 
migration, a survey of immigration policies for health workers indicate that few countries 
have specific policies associated with permanent migration. Policies affect locational 
preferences of emigrants especially those who seeks to attain long—term residency.  
Only New Zealand and Australia confer points leading to permanent residence to health 
workers.31 An equally important variable is the nature of restrictions imposed in origin 
countries. For instance, there is now a plan in the Philippines to impose a mandatory 
service requirement which effectively bars those affected from migrating. Again, it is 
important to know whether this constraint is binding or not. 

In addition, one variable of interest as shown in Clemens and another variable that 
proxies for trade are also added. These are country size and membership in a common 
trade bloc.  Clemens cites empirical consistency relating country size and openness to 
trade. Smaller countries are supposed to be associated with higher emigration rates, 
thereby implying that the appropriate effects are negative. Other variables that may be 
included is health expenditure per capita in the home country. This may be effective if 
there is a significant portion of the health workforce in the public sector and that 

30 An interesting strategy may be to use the data prepared by Freeman and Oostendorp (2000) which 
attempted to provide an international comparison of occupation specific wages. 
31 The assumption that such a policy is time—invariant may be justified in that legislation reforms are not 
conducted in a speedy manner. But its general classification of being time variant may be a more 
appropriate treatment. 
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reductions in the allocations of health services per capita motivate such physicians to 
leave the home country. 

5.3 Data and variables 

We use Docquier and Bhargava’s (2006) dataset on the emigration of doctors to a 
selected group of OECD countries for the period 1991--2006. In this study, we restrict the 
sample range to 2000--2004.  The dataset exploits the panel structure needed to ascertain 
the time path of physician emigration.32 For none—economic factors involving distance, 
language and colonial history, we use the data in Glick and Rose (2002).33Data on Gross 
Domestic Product (GDP) per worker were taken from the updated Penn World Tables.34

Health expenditures, gross secondary schooling and land area were taken from World 
Development Indicators.35

5.4 Models 

Though we investigate migration flows, we still need to situate the analysis within the 
context of health workforce shortages. Thus, it is incumbent to show the determinants of 
emigration flows based on several samples of countries.36

Our empirical strategy is to analyze the model performance based on various regressor 
sets, starting with the basic gravity model that relates the volume of emigration to income 
and distance variables. The second model introduces language and colony into the model. 
The third specification merely includes membership in regional trade associations into 
equation 2. A slight model variation (specification 4) is arrived at by replacing the 
income variable (Origin) and the policy variable dummy x the origin country’s income 
variable by health expenditure. Specification 5 includes the policy variable (destination). 
Finally, we estimate the full model without health expenditures. 

32 Though exceptional, the dataset has been criticized by Clemens on the grounds that it uses country of 
training to define the emigration rate and resorts to interpolation in the number of physicians for some years. 
33 Several updated versions can also be found on Andrew Rose’s website. 
34 Data on GDP per worker in the Penn World Tables are available for the years 2000--2003, which may be 
reduced further once lag variables are computed for. 
35 From the examination of the data gathered from the World Development Report, there are a lot of 
missing values which may affect the estimates from the health outcome equation. 
36 Estimates are derived using STATA. 
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5.4.1 Results 

Tables 16-21 show the various models estimated using ordinary least squares and panel 
regression estimators.37In the regression results found in table 16, the distance between a 
given African country and OECD  countries exerts a negative effect and remains robust 
across specification/models. This largely reflects what studies have also found 
concerning the impact of distance on the size of migration flows. Ignoring other 
covariates of flows and focusing only on common language, distance and destination and 
origin countries’ incomes results in a model with very low explanatory power. 0.34% of 
the variation in migration flows is explained by model 1 in contrast to the 13% 
explanatory power of the full model.  

Across models, having a common language between the origin and destination country 
encourages flows. Membership in a trade bloc or organization positively affects 
migration flows. Flows are also directed to countries with historical ties as shown by the 
colony variable. This is entirely consistent with the empirical predictions in Mayda’s 
model. An interesting estimate concerns the negative effect of land area. In this particular 
case, it means that for smaller African countries migration flows are larger relative than 
large countries. In Mayda, it was presented that certain disagreements are present in the 
treatment of country size as a proxy for trade. Health expenditures and emigration rates 
are positively related and significant under OLS but become insignificant once we factor 
in the panel structure of the data.38

Estimates using the Asian subsample are consistent with the African—data based 
estimates. 39  A more interesting aspect of comparison between Asian and African 
countries, however, reveals a fundamental difference. Using panel data estimates, the 
respective signs of INTERACTj for Asian and African countries are negative and positive, 
respectively. But only in the case of Asian countries, such a variable is significant.  This 
implies that in Africa, the pull factor represented by the destination country’s income is 
even more enhanced by a favorable immigration policy.  For Asian countries, it means 
that instead of enhancing the pull factor, the presence of such a policy actually dampens it. 
This runs counter to intuition as we expect larger migrant flows in countries that provide 
incentives to migrants. 

There may be several underlying reasons. First, this can be explained by the country 
preference of the migrants themselves. The variable depicting immigration policy 
(permanent residence) has a value 1 for only two countries, namely, Australia and New 
Zealand and it is possible that Asian migrants prefer other countries even if immigration 
policy is tight. In the 2007 OECD Report on Migration, the respective proportions of 

37 Ross, Polsky and Sochalski estimated the parameters of their model by assuming the poolability of 
sample across years. This assumption is deemed strong as it neglects the panel structure of the dataset. 
38 It is important to note that the proportion of health expenditures to GDP is endogenous which implies 
that it introduces bias into the equation. 
39 The trade variable has been dropped because its values did not exhibit any variation. 
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Asian—Non—OECD physicians to the total immigrant physicians in Australia and New 
Zealand are 42.5% and 27.3%. On the other hand, the proportions of Asian—Non—
OECD physicians to the total immigrant physicians in the US and UK are 51.8% and 
54.9%, respectively. This may imply that other pull factors may be at work, which may 
weaken the impact of existing immigration policy incentives implemented in Australia 
and New Zealand. For instance, if the objective of the migrant health worker is to gain 
entry into the destination country, attaining the permanent residency status may only be 
secondary as it is possible to be entitled to such after several years of work. Second, the 
policy variable is time—invariant. Obviously, this has shortcomings in that the policy 
environment changes over time as countries may counteract other countries’ strategies.40

6.0 Concluding remarks 

This study focuses on some of the issues associated with the emigration of health 
professionals. Such issues include the health outcome—emigration relationship, 
migration flows and quality of healthcare effects of migration. 

Based on the design of the study, it is important to highlight its limitations. First, the 
sample of destination countries focuses only on OECD countries which may not be 
adequate as some origin countries like the Philippines send significant number of migrant 
health workers to non—OECD countries as well. This implies that the estimates on the 
flows do not take into account labor market features, pull factors and other factors 
associated with countries that were omitted from the sample.  However, the non—
inclusion is the direct result of lack of data rather than the failure to recognize their 
empirical importance. 

Second, measurement issues, data comparability and data inadequacy expressed in terms 
of lack of instruments have prevented us from examining the impact of emigration on 
health workforce quality. The impact on health outcomes is considered to include quality 
impacts. Third, while we have offered an analytical framework, it may not be readily 
operational due to its stringent data requirements. 

If there is a conclusive statement to be offered, it pertains to the degree of complexity 
involved in dealing with seemingly simple statistical relationships. For instance, it is 
widely expected that the continued emigration of health professionals would result in the 
degradation of health systems. However, if the initial state of the health system is already 
degraded, then emigration will exacerbate its deterioration but it does not represent the 
sole or proximate cause of the problem. 

The connection between health outcomes like infant mortality, mortality rates under 5 
years and tuberculosis incidence and emigration of health professionals has been found to 
be statistically weak. In certain instances, the estimated impact simply runs counter to 
intuition. These observations are indicative that certain risk factors may be actually 
involved in the determination of certain health outcomes. 

40 In Mayda’s study, she was able to capture the impact of changes in immigration policy. 
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Table 1 Projected demand and supply of nurses in the US 

     Year on Year growth

Year Supply Demand Excess or 
shortage 

Percent of 
shortage supply Demand

2000 1,889,243 1,999,950 -110,707 -6   
2001 1,912,667 2,030,971 -118,304 -6 1.24 1.551 
2002 1,937,336 2,062,556 -125,220 -6 1.29 1.555 
2003 1,959,192 2,095,514 -136,322 -7 1.128 1.598 
2004 1,989,329 2,128,142 -138,813 -7 1.538 1.557 
2005 2,012,444 2,161,831 -149,387 -7 1.162 1.583 
2006 2,028,548 2,196,904 -168,356 -8 0.8 1.622 
2007 2,039,772 2,232,516 -192,744 -9 0.553 1.621 
2008 2,047,729 2,270,890 -223,161 -10 0.39 1.719 
2009 2,059,099 2,307,236 -248,137 -11 0.555 1.601 
2010 2,069,369 2,344,584 -275,215 -12 0.499 1.619 
2011 2,075,891 2,379,719 -303,828 -13 0.315 1.499 
2012 2,075,218 2,426,741 -351,523 -14 -0.032 1.976 
2013 2,068,256 2,472,072 -403,816 -16 -0.335 1.868 
2014 2,061,348 2,516,827 -455,479 -18 -0.334 1.81 
2015 2,055,491 2,562,554 -507,063 -20 -0.284 1.817 
2016 2,049,318 2,609,081 -559,763 -21 -0.3 1.816 
2017 2,041,321 2,656,886 -615,565 -23 -0.39 1.832 
2018 2,032,230 2,708,241 -676,011 -25 -0.445 1.933 
2019 2,017,100 2,758,089 -740,989 -27 -0.745 1.841 
2020 2,001,998 2,810,414 -808,416 -29 -0.749 1.897 

            Source: National Center for Health Workforce Analysis (2002) 

Table 2: Projected demand and supply of physicians in the US: Baseline model 

Year Supply Demand Excess or shortage
2000 781,227 781,227 0
2005 836,818 844,464 -7,646
2010 883,245 899,540 -16,295 
2015 934,151 942,145 -7,994
2020 987,937 971,817 16,120

  Source: COGME, 2005. 
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Table 3: Descriptive statistics: Health outcome and health worker stock regressions 

Variable Description Obs Mean Std. Dev. Min Max 
stockdoctorspc  Natural logarithm of per capita  84 -8.3393 1.3603 -11.3996 -5.1244
   stock of doctors in origin country                      
emigdoctorspc   Natural logarithm of per capita  84 -9.8264 1.2809 -13.0225 -6.6609
   stock of doctors abroad                       
stocknursespc   Natural logarithm of per capita  84 -7.129 1.0642 -11.2583 -4.9337
  stock of nurses in origin country                       
emignursespc    Natural logarithm of per capita  84 -8.3393 1.3603 -11.3996 -5.1244
  stock of nurses abroad                        
loggdp  Natural logarithm of GDP 79 7.6381 0.7645 6.1377 9.7442
                         
logarea     Natural logarithm of  85 12.0068 1.9912 6.5793 16.0484
   origin country's land area                      
logenrol    Natural logarithm of total  46 3.3105 0.8661 0.9899 4.4049
  secondary enrolment                       
english     Dummy variable: 1 if English  75 0.3467 0.4791 0 1
   is official language, 0 otherwise                      
loginfant   Natural logarithm of percentage  85 4.0266 0.6908 1.9741 5.118
  of mortality rate per 1000 live births                      
logmortality5   Natural logarithm of mortality 85 1.4586 0.2 0.7922 1.7327
  rate (under 5 years) per 1000                        
lnmeasles   Natural logarithm of percentage  84 4.2389 0.3052 3.3322 4.5951
  of infants given measles vaccine                        
lndpt   Natural logarithm of percentage 84 4.2232 0.3505 3.1781 4.5951
  of infants given DPT                        
logtb  Natural logarithm of   85 5.0344 1.0118 1.781 6.7066
  incidence of tuberculosis                       
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Table 4: Effects of emigrants on stocks of physicians and nurses 

 Nurses Doctors 
Model 1 2 3 1 2 3
                       
Ordinary least squares       
Log Emigrants 0.4972      0. 3714    0. 0188 0.5818      0. 3080     0. 1620 
 0.0688      0. 1570    0. 1470 0.0981      0. 1250     0. 1306 
                          
Secondary Enrolment         0. 2611     0. 1736        0. 9578     0. 6469 
        0. 2446     0. 1974        0. 1798     0. 2066 
                          
Log GDP             0. 5689            0. 5422 
            0. 2362            0. 2480 
                          
Constant -2.9803 -4.8377 -11.7681 -2.6219 -8.3801 -12.9732
 0.5827 1.9826 2.699 0.9722 1.6412 2.5679
                         
Adj r-squared 0.3847      0. 3402    0. 4033    0. 2916    0. 6155     0. 6269 
Sample size 83 45 42 84 46 43
       
Two stage least squares       
Log Emigrant Physicians 0.908 -0.4229 -0.8956 0.2065 -0.0859 -0.9416
 0.5886 0.3462 0.4435 0.2292 0.4075 0.8187
Secondary Enrolment      1.1008 0.6591       1.2479 0.9824
     0.4322 0.3589       0.3726 0.4215
Log GDP          1.3164           1.35
        0.4661           0.7381
Constant 0.4795 -14.0178 -26.712 -6.2442 -13.1286 -31.1089
 4.8827 4.1872 7.4374 2.2429 5.1086 13.8117
                         
Adj r-squared   .   .   .   .   .   .  
Sample size 73 41 40 74 42 41
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Table 5: Infant mortality and emigration 

 Nurses Doctors 
Model 1 2 3 1 2 3
                          
Ordinary least squares     
Log Emigrant  -0.3907 -0.2439 -0.0996 -0.3103 -0.2473 -0.1609
 0.0363 0.0681 0.0694 0.0491 0.0565 0.0533
                       
Secondary Enrolment      -0.3682 -0.2903      -0.4592 -0.311
     0.1085 0.1019       0.0814 0.0844
                       
Log GDP          -0.3258          -0.2689
         0.1105           0.1013
                       
Constant 0.769 3.1252 6.5654 0.9779 3.0165 5.4401
 0.307 0.8673 1.243 0.4869 0.7425 1.0488
                       
Adj r-squared 0.58 0.69 0.7244 0.3191 0.7216 0.7816
Sample size 84 46 43 84 46 43
       
 Two stage least squares     
  Log Emigrant  -1.2751 -0.4296 -0.2509 -0.2651 -0.3367 -0.0356
 1.0556 0.1746 0.1758 0.1072 0.1664 0.2121
Secondary Enrolment      -0.148 -0.1764      -0.38 -0.3455
     0.2202 0.1584       0.1522 0.1092
Log GDP          -0.2448          -0.3767
         0.1557           0.1912
Constant -6.5534 0.8657 4.329 1.3911 1.8531 7.6171
 8.7215 2.1228 2.7964 1.0487 2.0862 3.5779
       
Adj r-squared    0.6339 0.6936 0.2942 0.726 0.7281
Sample size 74 42 41 74 42 41
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Table 6: Mortality of children under 5 and emigration 

Nurses Doctors 
Model 1 2 3 1 2   3 
                          
Ordinary least squares     
Log Emigrant  -0.113 -0.0794 -0.0364 -0.0914 -0.0803 -0.0529
 0.0105 0.0204 0.0206 0.0141 0.0168 0.0157
       
Secondary Enrolment      -0.0949 -0.0725      -0.1248 -0.0819
     0.0325 0.0303       0.0242 0.0248
       
Log GDP          -0.0958          -0.0795
         0.0328           0.0298
       
Constant 0.5167 1.086 2.1071 0.5603 1.0536 1.795
 0.0891 0.26 0.3692 0.1398 0.2207 0.3083
       
Adj r-squared 0.5781 0.68 0.7151 0.3307 0.7175 0.7618
Sample size 84 46 43 84 46 43
       
 Two stage least squares     
Log Emigrant  -0.3753 -0.1293 -0.0664 -0.0769 -0.1145 -0.0298
 0.3114 0.0521 0.0511 0.0311 0.0516 0.0602
Secondary Enrolment      -0.0372 -0.0499      -0.0963 -0.0888
     0.0657 0.046       0.0472 0.031
Log GDP          -0.0798          -0.0992
         0.0452           0.0542
Constant -1.6539 0.4848 1.6635 0.6954 0.6179 2.1956
 2.5728 0.6333 0.8123 0.3048 0.6472 1.0149
       
Adj r-squared    0.6331 0.6963 0.3011 0.6923 0.7431
Sample size 74 42 41 74 42 41
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Table 7: DPT vaccinations and emigration 

Model 1 2 3 1 2 3
                          
Ordinary least squares     
       
Log Emigrant  -0.113 -0.0794 -0.0364 -0.0914 -0.0803 -0.0529
 0.0105 0.0204 0.0206 0.0141 0.0168 0.0157
                        
Secondary Enrolment      -0.0949 -0.0725      -0.1248 -0.0819
     0.0325 0.0303       0.0242 0.0248
                        
Log GDP          -0.0958          -0.0795
         0.0328           0.0298
                        
Constant 0.5167 1.086 2.1071 0.5603 1.0536 1.795
 0.0891 0.26 0.3692 0.1398 0.2207 0.3083
                        
Adj r-squared 0.5781 0.68 0.7151 0.3307 0.7175 0.7618
Sample size 84 46 43 84 46 43
       
 Two stage least squares     
  Log Emigrant  0.7171 -0.0261 -0.0468 0.1814 0.0508 0.0851
 0.6814 0.0737 0.0912 0.0599 0.0803 0.1192
Secondary Enrolment      0.2736 0.2819       0.2016 0.2243
     0.093 0.0821       0.0735 0.0614
Log GDP          0.0222           -0.0722
         0.0807           0.1075
Constant 10.1528 3.1939 2.8247 6.0009 4.1409 4.9617
 5.6293 0.8962 1.4502 0.5861 1.0071 2.0109
       
Adj r-squared   .  0.5555 0.5239 0.0884 0.5492 0.5039
Sample size 74 42 41 74 42 41
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Table 8: Measle vaccinations and emigration 

Model 1 2 3 1 2 3
                          
Ordinary least squares     
Log Emigrant Physicians 0.1322 0.0235 0.0227 0.1025 0.0499 0.0644
 0.0202 0.0312 0.0382 0.0239 0.0264 0.0302
                        
Secondary Enrolment      0.1844 0.1895       0.1717 0.1859
     0.0497 0.056       0.038 0.0478
                        
Log GDP          -0.0113          -0.0455
         0.0608           0.0573
                        
Constant 5.3381 3.8971 3.9639 5.2441 4.2324 4.6825
 0.1703 0.3972 0.6837 0.2365 0.347 0.5936
                        
Adj r-squared 0.3382 0.4853 0.4476 0.1754 0.5183 0.5009
Sample size 83 46 43 83 46 43
       
 Two stage least squares     
  Log Emigrant  0.5791 -0.0177 -0.057 0.1406 0.0944 0.128
 0.5323 0.0761 0.097 0.0509 0.0794 0.1174
Secondary Enrolment      0.2302 0.2412       0.1325 0.164
     0.096 0.0874       0.0726 0.0604
Log GDP          0.0499           -0.0836
         0.0859           0.1058
Constant 9.0316 3.4048 2.6593 5.6213 4.7942 5.6687
 4.3982 0.9256 1.5424 0.4985 0.9947 1.9796
       
Adj r-squared   .  0.4547 0.38 0.1493 0.4941 0.4465
Sample size 74 42 41 74 42 41
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Table 9: TB incidence per 10000 

Model 1 2 3 1 2 3
                          
Ordinary least squares     
Log Emigrant  -0.4658 -0.4388 -0.323 -0.4251 -0.5292 -0.467
 0.064 0.1443 0.1732 0.0735 0.1135 0.1303
                          
Secondary Enrolment      -0.1457 -0.0582      -0.2398 -0.1418
     0.2296 0.254       0.1633 0.2062
                          
Log GDP          -0.3144          -0.1718
         0.2755           0.2475
                          
Constant 1.1377 1.8383 4.9475 0.845 0.589 2.2148
 0.5409 1.8365 3.0998 0.7284 1.4902 2.5628
                          
Adj r-squared 0.3849 0.3838 0.3333 0.281 0.5028 0.4537
Sample size 83 46 43 83 46 43
       
 Two stage least squares     
  Log Emigrant  -2.0616 -0.6758 -0.1347 -0.4018 -1.2313 -1.0512
 1.8896 0.3528 0.4164 0.1561 0.4724 0.5989
Secondary Enrolment      0.1561 -0.1597      0.3624 0.0436
     0.4449 0.3752       0.4319 0.3083
Log GDP          -0.4283          0.2863
         0.3688           0.5399
Constant -12.0456 -1.0617 7.7449 1.0622 -8.2457 -7.6386
 15.6113 4.2885 6.6232 1.5278 5.9217 10.1026
       
Adj r-squared   .  0.3412 0.2902 0.2697 -0.0091 0.1051
Sample size 74 42 41 74 42 41
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Table 10: Infant mortality, emigration and public health expenditures 

Model 1 2 3 1 2 3
                 
 Ordinary least squares       
Log Emigrant Physicians -0.3654 -0.2375 -0.1073 -0.2714 -0.228 -0.1565
 0.037 0.0643 0.0692 0.0517 0.0556 0.0536
Log of Public Health Exp -0.1661 -0.2271 -0.1237 -0.1948 -0.1765 -0.0878
 0.0712 0.0901 0.0974 0.0935 0.0889 0.0907
Secondary Enrolment  -0.3337 -0.2736  -0.4423 -0.3043
  0.1032 0.1019  0.0792 0.0848
Log GDP   -0.3061   -0.2619
   0.1107   0.1016
Constant 1.0978 3.2399 6.3964 1.4975 3.2857 5.4799
 0.3305 0.8191 1.2405 0.5386 0.731 1.0505
Adj r-squared 0.6016 0.7244 0.7287 0.3457 0.7394 0.7644
       
  Two stage least squares       
 Log Emigrant Physicians -0.8576 -0.4997 -0.3264 -0.1761 -0.4036 -0.0593
 1.0919 0.1716 0.1859 0.1307 0.1758 0.2104
Log of Public Health Exp 0.1843 -0.1726 -0.137 -0.2889 -0.1015 -0.1
 0.7761 0.1306 0.114 0.1384 0.125 0.1014
Secondary Enrolment  -0.0346 -0.1129  -0.3074 -0.3317
  0.2174 0.1685  0.1547 0.1065
Log GDP   -0.1785   -0.3452
   0.1669   0.1865
Constant -3.2385 0.0583 3.0956 2.4691 1.042 7.1756
 9.5728 2.0916 2.9648 1.3476 2.2153 3.5363
Adj r-squared  0.5927 0.6581 0.3131 0.6794 0.7402
Sample size 74 42 41 74 42 41



The Migration of Health Professionals  39

Table 11: Mortality of children under 5, emigration and public health expenditures 

Model 1 2 3 1 2 3
                 
 Ordinary least squares       
Log Emigrant Physicians -0.1061 -0.0776 -0.0385 -0.0811 -0.0751 -0.0518
 0.0108 0.0195 0.0206 0.0149 0.0167 0.0158
Log of Public Health Exp -0.0447 -0.0639 -0.0339 -0.0515 -0.0472 -0.0217
 0.0208 0.0272 0.029 0.027 0.0266 0.0268
Secondary Enrolment  -0.0852 -0.0679  -0.1203 -0.0802
  0.0312 0.0304  0.0237 0.025
Log GDP   -0.0904   -0.0778
   0.033   0.03
Constant 0.6052 1.1183 2.0608 0.6978 1.1256 1.8048
 0.0964 0.2478 0.3696 0.1552 0.2192 0.3099
Adj r-squared 0.5961 0.7103 0.7178 0.3516 0.7309 0.7597
Sample size 84 46 43 84 46 43
       
  Two stage least squares       
Log Emigrant Physicians -0.2684 -0.1506 -0.0877 -0.0528 -0.1346 -0.0378
 0.3453 0.0509 0.0532 0.0382 0.0551 0.0603
Log of Public Health Exp 0.0711 -0.0522 -0.0374 -0.0787 -0.0273 -0.0249
 0.2455 0.0387 0.0326 0.0405 0.0392 0.029
Secondary Enrolment  -0.0028 -0.0321  -0.075 -0.0848
  0.0645 0.0482  0.0485 0.0305
Log GDP   -0.0613   -0.0897
   0.0478   0.0534
Constant -0.823 0.2394 1.3171 0.9876 0.3734 2.0512
 3.0277 0.6202 0.8487 0.3939 0.6942 1.013
Adj r-squared  0.5967 0.6709 0.312 0.6456 0.7496
       
Sample size 74 42 41 74 42 41
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Table 12: DPT vaccinations, emigration and public health expenditures 

Model 1 2 3 1 2 3
                 
 Ordinary least squares       
Log Emigrant Physicians 0.1215 -0.0123 -0.0074 0.0875 0.0105 0.0234
 0.0251 0.0304 0.0372 0.0293 0.027 0.0307
Log of Public Health Exp 0.094 0.0546 0.0789 0.1081 0.051 0.0764
 0.0489 0.0426 0.0524 0.0539 0.0432 0.052
Secondary Enrolment  0.2496 0.2524  0.2267 0.2404
  0.0488 0.0549  0.0385 0.0486
Log GDP   -0.0224   -0.045
   0.0596   0.0583
Constant 5.1665 3.3481 3.5318 5.0052 3.6292 4.0378
 0.2241 0.3873 0.6676 0.3059 0.3555 0.6024
Adj r-squared 0.2959 0.5712 0.5515 0.1809 0.5711 0.5578
Sample size 84 46 43 84 46 43
       
  Two stage least squares       
 Log Emigrant Physicians -0.1334 0.0001 -0.0114 0.1588 0.0502 0.0782
 0.604 0.0679 0.089 0.0721 0.0799 0.1194
Log of Public Health Exp 0.2776 0.0658 0.0704 0.0703 0.0519 0.0621
 0.4293 0.0517 0.0546 0.0764 0.0568 0.0576
Secondary Enrolment  0.2311 0.2517  0.1928 0.2219
  0.086 0.0807  0.0703 0.0604
Log GDP   -0.0098   -0.0754
   0.0799   0.1059
Constant 2.9271 3.4945 3.4065 5.7286 4.1217 4.8777
 5.295 0.8273 1.4201 0.7439 1.0061 2.0072
Adj r-squared  0.566 0.5468 0.1346 0.5495 0.5165
Sample size 74 42 41 74 42 41
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Table 13: Measle vaccinations, emigration and public health expenditures 

Model 1 2 3 1 2 3
                 
 Ordinary least squares       
Log Emigrant Physicians 0.1193 0.022 0.028 0.083 0.0451 0.0607
 0.0209 0.031 0.0376 0.0252 0.0268 0.0299
Log of Public Health Exp 0.0809 0.055 0.0853 0.0967 0.0437 0.073
 0.0406 0.0434 0.0529 0.0463 0.0429 0.0506
Secondary Enrolment  0.176 0.178  0.1675 0.1803
  0.0498 0.0554  0.0382 0.0473
Log GDP   -0.0249   -0.0512
   0.0602   0.0567
Constant 5.1746 3.8693 4.0803 4.9861 4.1658 4.6494
 0.1863 0.395 0.674 0.2626 0.353 0.586
Adj r-squared 0.3616 0.4924 0.4694 0.2083 0.5187 0.5143
       
Sample size 83 46 43 83 46 43
       
  Two stage least squares       
Log Emigrant Physicians 0.0144 0.0115 -0.0188 0.1121 0.0952 0.1232
 0.3777 0.0687 0.0921 0.0609 0.0792 0.1178
Log of Public Health Exp 0.1603 0.0728 0.0739 0.0897 0.0475 0.0609
 0.2685 0.0523 0.0565 0.0645 0.0563 0.0568
Secondary Enrolment  0.1828 0.2087  0.1234 0.1611
  0.0871 0.0835  0.0696 0.0596
Log GDP   0.0157   -0.0882
   0.0827   0.1044
Constant 4.2513 3.7407 3.2864 5.2782 4.7932 5.6174
 3.3116 0.8377 1.4688 0.6278 0.9973 1.98
Adj r-squared 0.1766 0.4881 0.4419 0.2045 0.491 0.4583
Sample size 74 42 41 74 42 41
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Table 14: TB incidence per 10000, emigration and public health expenditures 

Model 1 2 3 1 2 3
                 
 Ordinary least squares       
Log Emigrant Physicians -0.45 -0.4326 -0.3347 -0.4069 -0.5184 -0.4629
 0.0671 0.1441 0.1748 0.0791 0.1162 0.1323
Log of Public Health Exp -0.1035 -0.2204 -0.1882 -0.0913 -0.0995 -0.0797
 0.1291 0.2018 0.246 0.1433 0.1859 0.224
Secondary Enrolment  -0.1122 -0.0327  -0.2302 -0.1357
  0.2312 0.2575  0.1656 0.2093
Log GDP   -0.2844   -0.1655
   0.2798   0.251
Constant 1.3426 1.9496 4.6905 1.0886 0.7408 2.251
 0.5993 1.8352 3.1345 0.825 1.5292 2.5939
Adj r-squared 0.3822 0.3865 0.3261 0.2758 0.4944 0.4412
Sample size 83 46 43 83 46 43
       
  Two stage least squares       
Log Emigrant Physicians -1.6949 -0.7564 -0.2348 -0.3393 -1.3303 -1.1507
 2.512 0.3376 0.4156 0.1925 0.5078 0.6543
Log of Public Health Exp 0.7237 -0.1844 -0.1245 -0.2177 0.1213 0.0343
 1.7856 0.257 0.2549 0.204 0.361 0.3153
Secondary Enrolment  0.284 -0.0794  0.4214 0.0695
  0.4279 0.3768  0.4468 0.3311
Log GDP   -0.3481   0.3573
   0.3732   0.5799
Constant -9.5395 -1.9918 6.1371 1.8292 -9.5068 -9.2757
 22.0233 4.1158 6.6284 1.9855 6.3978 10.9964
Adj r-squared  0.3045 0.2943 0.2731  -0.0374
Sample size 74 42 41 74 42 41
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Table 15: Descriptive statistics: variables in OLS and panel data regressions 

Variable     Obs Mean Std.Dev Min Max
Africa      
Emigrate     5120 0.0073 0.0488 0 0.9844
GDPDESTPW     4032 10.8763 0.1625 10.4341 11.1253
GDPPW  3744 8.496 1.0882 6.7282 10.8371
Log Distance  4127 8.3298 0.5545 0 9.3756
Language     4135 0.2854 0.4516 0 1
Log Area  5072 11.7208 2.6041 5.5607 16.0231
Colony   4135 0.0593 0.2361 0 1
Regional     4132 0.0012 0.0348 0 1
Interacti    3687 1.0784 2.8551 0 10.8371
Interactj    3969 1.3651 3.5799 0 10.8493
      
Asia      
Emigrate     1120 0.0033 0.0116 0 0.0954
GDPDESTPW     896 10.8763 0.1625 10.4341 11.1253
GDPPW  896 8.8761 0.9898 6.9585 10.9503
Log Distance   1035 8.6048 0.2542 7.463 9.2261
Language     1035 0.1691 0.375 0 1
Log Area   1088 11.9884 3.1825 3.3393 16.0484
Colony   1035 0.0338 0.1808 0 1
Regional     1035 0 0 0 0
Interacti    882 1.1271 2.978 0 10.9503
Interactj    882 1.3651 3.5815 0 10.8493
      
Asia and Africa      
Emigrate     6240 0.0065 0.0445 0 0.9844
GDPDESTPW    4928 10.8763 0.1625 10.4341 11.1253
GDPPW  4640 8.5694 1.0803 6.7282 10.9503
Log Distance  5162 8.3849 0.5205 0 9.3756
Language     5170 0.2621 0.4398 0 1
Log Area   6160 11.7681 2.7169 3.3393 16.0484
Colony   5170 0.0542 0.2264 0 1
Regional     5167 0.001 0.0311 0 1
Interacti    4569 1.0878 2.879 0 10.9503
Interactj    4851 1.3651 3.5798 0 10.8493
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Table 16: Determinants of emigration: Africa 

  Model 1 2 3 4 5 6
                       
Log per worker GDP 
(Destination)  0.0028 -0.0026 0.0017 0.018 0.0166 0.0043
     0.0039 0.0039 0.0037 0.0061 0.0058 0.004
Log per worker GDP (Origin)  0.0009 -0.0002 -0.0005          -0.0007
    0.0006 0.0006 0.0006             0.0007
Log of Distance -0.0043 -0.0054 -0.0049 -0.0124 -0.0131 -0.0069
    0.0013 0.0013 0.0013 0.0021 0.0021 0.0014
Language  0.0083 0.0099 0.0175 0.0133 0.0085
       0.0016 0.0015 0.0024 0.0022 0.0015
Log of Area      -0.0019 -0.002 -0.0032 -0.0027 -0.0021
      0.0003 0.0003 0.0004 0.0004 0.0003
Colony   0.0195 0.0119 0.0023 0.0072 0.0132
       0.0029 0.0029 0.0046 0.0042 0.0029
Health Expenditure 
   (as \% of GDP)             0.0013 0.0013       
              0.0005 0.0005       
Special policy x                 0.001 0
   Log per worker GDP 
   (Destination)                  0.0003 0.0016
                              
Special policy x                      0.001
   Log per worker GDP (Origin)                   0.002
                            
Trade        0.2792 0.2903 0.2742 0.2684
           0.0171 0.0315 0.0285 0.0171
Constant 0.0032 0.1007 0.0534 -0.0589 -0.0453 0.0437
   0.0441 0.0439 0.0422 0.0682 0.0635 0.0435
Adjusted r - squared  0.0034 0.0496 0.1268 0.0774 0.0805 0.1318
Sample size 3029 3026 3025 2959 2909 2980
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Table 17: Determinants of emigration (Panel estimates): Africa 

Model 1 2 3 4 5 6
                       
Log per worker GDP 
(Destination)     0.003 -0.0024 0.0017 0.018 0.0186 0.0059
     0.0038 0.0038 0.0037 0.006 0.0058 0.0039
Log per worker GDP (Origin)  0.0012 0.0015 0.0013         -0.0022
     0.0101 0.0099 0.0095         0.0095
Log of Distance  -0.0093 -0.01 -0.0076 -0.0185 -0.022 -0.0123
     0.0016 0.0016 0.0016 0.0026 0.0029 0.0019
Language         0.011 0.0117 0.0216 0.0166 0.01
         0.0017 0.0016 0.0026 0.0024 0.0016
Log of Area                       
          (DRP)   (DRP)   (DRP)   (DRP)   (DRP)  
Colony       0.0177 0.0112 -0.0004 0.0047 0.0123
         0.003 0.0029 0.0047 0.0043 0.0029
Health Expenditure 
   (as \% of GDP)                 0.0003 0.0006  
                 0.0007 0.0006  
Special policy x                     0.0015 0.0001
   Log per worker GDP 
   (Destination)                 0.0004 0.0016
                              
Special policy x                          0.0013
  Log per worker GDP (Origin)                     0.0019
Trade            0.2715 0.2715 0.2465 0.2521
             0.0174 0.0323 0.0296 0.0176
Constant     0.0414 0.0985 0.0362 -0.0421 -0.0225 0.0587
     0.0959 0.0941 0.0906 0.0683 0.0633 0.0915
                          
over-all r - squared     0.0043 0.0384 0.1153 0.0575 0.0608 0.1105
Sample size  3029 3026 3025 2959 2909 2980
                         
F test that all $u_i$=0:       3.68 3.31 2.99 2.36 2.04 3.16
   0 0 0 0 0 0
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Table 18: Determinants of emigration: Asia 

  Model 1 2 3 4 5 6
                          
Log per worker GDP 
   (Destination)     0.0019 0.0001 0.0001 -0.0004 0.0013 -0.0004
     0.0005 0.0005 0.0005 0.0024 0.0023 0.0005
Log per worker GDP (Origin)  0.0014 -0.0028 -0.0028         0.0008
     0.0026 0.0025 0.0025         0.0024
Log of Distance  0.0038 0.0031 0.0031 0.0046 0.004 0.0041
     0.0017 0.0016 0.0016 0.0015 0.0014 0.0015
Language         0.0058 0.0058 0.0051 0.0027 0.0013
         0.0011 0.0011 0.0011 0.001 0.0011
Log of Area      -0.0008 -0.0008 -0.0009 -0.0009 -0.0008
         0.0002 0.0002 0.0002 0.0002 0.0002
Colony       0.0144 0.0144 0.0164 0.0152 0.0145
         0.0022 0.0022 0.0022 0.0021 0.0021
Health Expenditure 
   (as \% of GDP)                 -0.0002 -0.0002  
                 0.0002 0.0002  
Special policy x                    0.0005 -0.0069
   Log per worker GDP 
   (Destination)                    0.0001 0.001
                             
Special policy x                          0.0095
   Log per worker GDP (Origin)                      0.0013
                            
Trade             (DRP)   (DRP)   (DRP)   (DRP)  
                          
Constant     -0.0617 0.0148 0.0148 -0.0208 -0.0352 -0.0301
     0.0285 0.028 0.028 0.0261 0.026 0.0274
                          
Adjusted r - squared      0.0245 0.1267 0.1267 0.1481 0.1507 0.2095
Sample size  828 826 826 714 704 815
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Table 19: Determinants of emigration (Panel estimates): Asia 

Model 1 2 3 4 5 6
                          
Log per worker GDP 
   (Destination)     0.0012 -0.003 -0.003 -0.0008 0.0011 0.0005
     0.0026 0.0025 0.0025 0.0024 0.0023 0.0024
Log per worker GDP (Origin)  0.0009 0.0013 0.0013         -0.0038
     0.0097 0.0092 0.0092         0.0084
Log of Distance  0.0044 0.0027 0.0027 0.0051 0.0046 0.0047
     0.0019 0.0018 0.0018 0.0017 0.0016 0.0017
Language         0.0078 0.0078 0.006 0.0029 0.0022
         0.0013 0.0013 0.0013 0.0013 0.0013
Log of Area       (DRP)   (DRP)   (DRP)   (DRP)   (DRP)  
                          
Colony       0.0135 0.0135 0.0161 0.0149 0.0137
         0.0022 0.0022 0.0022 0.0021 0.0021
Health Expenditure 
   (as \% of GDP)                 0 0      
                 0.0004 0.0003      
Special policy x                    0.0005 -0.0068
   Log per worker GDP 
   (Destination)               0.0001 0.001
                           
Special policy x                      0.0093
   Log per worker GDP (Origin)                   0.0013
                         
Trade           (DRP)   (DRP)   (DRP)   (DRP)   
                         
Constant     -0.0551 -0.0007 -0.0007 -0.0341 -0.0496 -0.0108
     0.0878 0.0836 0.0836 0.026 0.0261 0.0778
                          
r - squared      0.0236 0.1132 0.1132 0.1349 0.1371 0.1137
Sample size  828 826 826 714 704 815
                          
F test that all $u_i=0$:       3.85 3.04 3.04 2.61 2.89 2.83
     0 0.0003 0.0003 0.0021 0 0
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Table 20: Determinants of emigration: Asia & Africa 

Model 1 2 3 4 5 6
                          
Log per worker GDP 
   (Destination)     0.0033 -0.0002 -0.0005 0.0154 0.0134 -0.0007
     0.0031 0.0005 0.0005 0.0049 0.0047 0.0005
Log per worker GDP (Origin)  0.001 -0.0021 0.0012         0.0034
     0.0005 0.0031 0.003         0.0032
Log of Distance  -0.0042 -0.0046 -0.004 -0.01 -0.01 -0.0054
     0.0011 0.0011 0.001 0.0018 0.0017 0.0011
Language         0.0078 0.009 0.015 0.0113 0.0073
         0.0013 0.0012 0.002 0.0018 0.0012
Log of Area      -0.0016 -0.0017 -0.0028 -0.0024 -0.0018
         0.0003 0.0003 0.0004 0.0003 0.0003
Colony       0.0191 0.0127 0.0053 0.0092 0.0138
         0.0024 0.0024 0.0039 0.0035 0.0024
Health Expenditure 
   (as \% of GDP)                 0.0008 0.0008  
                 0.0004 0.0004  
Special policy x                     0.0007 -0.0012
   Log per worker GDP 
   (Destination)                  0.0003 0.0013
                          
Special policy x                          0.0023
   Log per worker GDP (Origin)                      0.0016
                          
Trade            0.2785 0.2865 0.2749 0.2688
             0.0153 0.0284 0.0257 0.0153
Constant     -0.0036 0.0868 0.0481 -0.0507 -0.0362 0.0393
     0.0352 0.0351 0.0337 0.0553 0.0517 0.0348
                          
Adjusted r - squared      0.0041 0.0517 0.1266 0.0748 0.078 0.132
Sample size  3857 3852 3852 3673 3613 3795



The Migration of Health Professionals  49

Table 21: Determinants of emigration (Panel estimates): Asia & Africa 

Model 1 2 3 4 5 6
                          
Log per worker GDP 
   (Destination) 0.0037 -0.0018 0.0014 0.0157 0.0148 0.0044
 0.0031 0.003 0.0029 0.0049 0.0047 0.0031
Log per worker GDP (Origin)  0.001 0.0014 0.0012           -0.0025
 0.0086 0.0084 0.0081           0.0081
Log of Distance -0.0083 -0.0091 -0.0068 -0.0166 -0.0176 -0.0098
 0.0014 0.0014 0.0013 0.0023 0.0023 0.0015
Language     0.0106 0.0111 0.0195 0.015 0.0091
     0.0014 0.0013 0.0022 0.002 0.0014
Log of Area     (DRP)  (DRP)   (DRP)   (DRP)   (DRP)   (DRP)  
                         
Colony   0.0174 0.0118 0.0027 0.0071 0.013
     0.0025 0.0024 0.0039 0.0036 0.0024
Health Expenditure 
   (as \% of GDP)             0.2708 0.0005       
             0.0291 0.0005       
Special policy x                 0.001 -0.0011
   Log per worker GDP 
   (Destination)                 0.0003 0.0013
                         
Special policy x                      0.0024
   Log per worker GDP (Origin)                     0.0016
                         
Trade        0.2721 0.0003 0.2552 0.2574
         0.0156 0.0006 0.0265 0.0157
Constant 0.0263 0.0849 0.034 -0.0317 -0.0152 0.057
 0.0807 0.0793 0.0763 0.0554 0.0516 0.077
                         
r - squared  0.0046 0.0407 0.1153 0.0566 0.0613 0.1108
Sample size 3857 3852 3852 3673 3613 3795
                          
F test that all $u_i=0$:   3.79 3.43 3.14 2.51 2.1 3.26
 0 0.0003 0.0003 0.0021 0 0



50  Lawrence B. Dacuycuy

Table 22: Country codes 

Country  Code    Category    Country     Code    Category 
Albania  ALB     Lower middle    Liberia     LBR     Low  
Angola   AGO     Lower middle    Madagascar  MDG     Low  
Bahamas, The     AZE     Lower middle    Malawi  MWI     Low  
Bangladesh   BGD     Low     Mali    MLI     Low  
Benin    BEN     Low     Mauritania  MRT     Low  
Bolivia  BOL     Lower middle    Mongolia    MNG     Low  
Burkina Faso     BFA     Low     Morocco     MAR     Lower middle  
Burundi  BDI     Low     Mozambique  MOZ     Low  
Cambodia     KHM     Low     Myanmar     MMR     Low  
Cameroon     CMR     Lower middle    Namibia     NAM     Lower middle  
Cape Verde   CPV     Lower middle    Nepal   NPL     Low  
Central Afr. Rep.     CAF     Low     Nicaragua   NIC     Lower middle  
Chad     TCD     Low     Niger   NER     Low  
China    CHN     Lower middle    Nigeria     NGA     Low  
Colombia     COL     Lower middle    Pakistan    PAK     Low  
Comoros  COM     Low     Papua New Guinea   PNG     Low  
Congo    ZAR     Low     Paraguay    PRY     Lower middle  
Cote d' Ivorie   CIV     Low     Peru    PER     Lower middle  
Cuba     CUB     Lower middle    Philippines     PHL     Lower middle  
Djibouti     DJI     Lower middle    Rwanda  RWA     Low  
Dominican Republic   DOM     Lower middle    Samoa   WSM     Lower middle  
Ecuador  ECU     Lower middle    San Tome and Principe STP     Low  
Egypt    EGY     Lower middle    Senegal     SEN     Low  
El Salvador  SLV     Lower middle    Sierra Leone    SLE     Low  
Eritrea  ERI Low  Solomon Islands SLB Low  
Ethipia  ETH Low  Somalia SOM Low  
Fiji     FJI Lower middle  Sri Lanka LKA Lower middle  
Gambia, The  GMB Low  Sudan SDN Low  
Ghana    GHA Low  Suriname SUR Lower middle  
Guatemala    GTM Lower middle  Swaziland SWZ Lower middle  
Guinea   GIN Low  Syrian Islamic Republic SYR Lower middle  
Guinea-Bissau    GNB Low  Tanzania TZA Low  
Guyana   GUY Lower middle  Thailand THA Lower middle  
Haiti    HTI Low  Timor- Leste TMP Low  
Honduras     HND Lower middle  Togo TGO Low  
India    IND Low  Tonga TON Lower middle  
Indonesia    IDN Lower middle  Tunisia TUN Lower middle  
Iran  IRN Lower middle  Uganda UGA Low  
Jamaica  JAM Lower middle  Vietnam VNM Low  
Jordan   JOR Lower middle  Yemen YEM Low  
Kenya    KEN Low  Zambia ZMB Low  
Kiribati     KIR Lower middle  Zimbabwe ZWE Low  
Lao, PDR     LAO Low              
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Figure 2: Stocks and emigrants: physicians & nurses 

Figure 1: Total and US emigration rates: Filipino physicians 

Figure 3: GDP per worker vs GDP per capita and physician emigration 
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Figure 4: GDP per worker vs GDP per capita and nurse emigration 

Figure 5: Stocks of health professionals and GDP 

Figure 6: Infant mortality and emigration of health professionals 
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Figure 7: Mortality of children under 5 years and emigration of health professionals 

Figure 8: DPT vaccinations and stock of health worker emigrants 

Figure 9: Measles vaccinations and stocks of health worker emigrants 
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Figure 10: TB incidence and the stock of health worker emigrants 
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