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Abstract 
 
In 2000, the UN Population Division issued a controversial report, Replacement 
Migration: Is It a Solution to Declining and Ageing Populations? Given the extremely 
low fertility and increased longevity in many developed countries, replacement migration 
is “the international migration that would be needed to offset… the overall ageing of a 
population.” Nevertheless, most scholars believe that simply increasing the number of 
immigrants, even several times more than today’s already high levels, cannot effectively 
offset the trends driving population aging. Yet, these demographic trends clearly will 
generate demand for certain types of workers with consequences for both receiving 
countries and the less developed source countries from which most international migrants 
will come. Because the elderly population will be the most rapidly growing segment of 
tomorrow’s populations, it is likely that the there will be a significant demand for 
healthcare workers and nurses in long term healthcare.  
 
It seems that as long as nursing remains predominantly a female occupation, and natives’ 
participation in nursing remains stable whilst the number of working-age natives decline, 
there will be fewer native nurses to provide long term healthcare to the elderly. While it 
seems evident that such a decreased supply of native nurses would create a latent demand 
for foreign nurses, just what role immigration will play in addressing demographic 
changes is debatable. Opposition to immigration remains strong in many countries. 
Negative public opinion may well restrict any options that require substantial increases in 
admission. During the past decade, however, even countries with little tradition of 
immigration have acknowledged that they have sizeable immigrant populations and are 
likely to continue to admit immigrants.  
 
So it is highly likely that international migration will play an important role in addressing 
the demographic trends already unfolding in most developed countries. But there is a lack 
of detailed information about what type of role immigrant will play, particularly if 
policymakers alter the profile or characteristics of immigrants say favoring one type of 
occupation like nursing over others. And many receiving countries report nursing 
shortages and the future holds challenges as nurse retention continues to be a problem, 
there are too few new recruits, and the nursing workforce ages. For example, pending 
U.S. legislation would substantially increase the number of foreign-born highly skilled 
workers and nurses in particular (see S2611).  
 
This report presents initial forecasts of the future number of foreign-born, female nurses 
from the Developing World resident in North America and Europe in coming decades. 
The forecast models future nursing stock assuming that current ratios of foreign-born 
female nurses from Developing Countries hold into the future. These historic ratios 
combined with UN Population Forecast provide a base case scenario and results for 
individual countries -US, Canada, UK, France, Germany and Australia- as well as 
regional aggregates for North America and EU 15 countries. Two variations are then 
introduced to basic scenario; the first examines the consequence that unexpected longer 
life expectancy and higher migration will produce on European countries. This first 
scenario is managed by applying the historic ratios to an alternative stochastic population 
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forecast. The second variation consists in altering the historic long term health care ratio 
in order to create two additional scenarios under a higher and lower ratio. The purpose 
behind this variation is to examine how significant changes in the proportion of nurses 
working with elderly population due for example to future policies that alter the relation 
between formal and  informal care, healthier older cohorts, labor market conditions or 
even technological change may affect the forecast’s results.  
 
In sum, the findings indicate that assuming current nursing-to-elder population ratios hold 
into the future for native nurses and all elderly, then the derived demand for foreign-born 
nurses is such that: 
 

• The number or projected female foreign-born nurses in long term healthcare 
increases notably sometime in the next decade in North America and all European 
nations. 

 
• The number of female nurses from less developed countries increases sharply and 

more rapidly than that for nurses from developed nations. 
 

• This is especially the case for Europe where nurses from other developed 
(EU) nations are often the majority of today’s foreign nurse workforce; yet the 
number of native women available to supply tomorrow’s nursing labor force 
is declining. 

 
• The number of nurses admitted at present rates of admission are: 

 
• Sufficient to meet projected demand of foreign nurses from less developed 

countries in the case of the United States; 
 

• Insufficient to meet projected demand of foreign nurses from less developed 
countries in the case of European nations.  
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In 2000, the UN Population Division issued a controversial report, Replacement 
Migration: Is It a Solution to Declining and Ageing Populations? Given the extremely 
low fertility and increased longevity in many developed countries, replacement migration 
is “the international migration that would be needed to offset declines in the size of 
population, the declines in the population of working age, as well as to offset the overall 
ageing of a population.” In fact, without significant new numbers many European 
countries will experience declining populations. Because of the United States’ already 
generous immigration policy, the prospect for growth is more positive, but America too 
will experience an increasingly large population of elderly dependents. Nevertheless, 
most scholars believe that simply increasing the number of immigrants, even several 
times more than today’s already high levels, cannot effectively offset the trends driving 
population aging. Yet, these demographic trends clearly will generate demand for certain 
types of workers with consequences for both receiving countries and the less developed 
source countries from which most international migrants will come. Because the elderly 
population will be the most rapidly growing segment of tomorrow’s populations, it is 
likely that the there will be a significant demand for healthcare workers and nurses in 
long term healthcare.  
 
To answer the question posed in the title of its report, Replacement Migration: Is It a 
Solution to Declining and Ageing Populations?, the UN Population Division calculated 
the number of immigrants required to maintain in the coming century the peak projected 
size of the total population, the working-age population, and the ratio of workers to the 
elderly. They concluded that maintaining total population size would require about the 
same current flow of migrants for the United States and most countries of the European 
Union, but for Italy, Japan, the Republic of Korea and Europe as a whole, offsetting 
population decline would require a level of immigration much higher than experienced in 
recent years. Most countries, except the United States, would need a significantly larger 
number of migrants to offset declines in the working-age population. And, according to 
the report, “the levels of migration needed to offset population ageing (i.e., maintain 
potential support ratios) are extremely large, and [for all countries] entail vastly more 
immigration than occurred in the past.” Although it recognized that immigration was not 
the only solution, the report reinforced for many observers that international migration 
must be an important part of any strategy to combat population decline and aging.  
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Further, the demographic models tend to indicate that immigration alone has minimal 
impacts on the age structure of a population.1 Immigrants add to the population at 
different steps of the age pyramid, including dependent children and older persons, but 
even radically admitting only the youngest immigrants has little immediate impact. Any 
demographic structure has its own momentum and takes a long time to develop and 
stabilize. The population age distribution depends primarily on fertility and the age 
pattern of mortality rather than on other factors. Population projections have been run 
testing several scenarios with different assumptions about fertility, mortality, and 
immigration levels.2 The findings indicate that different fertility assumptions have the 
largest impact on the projected size of the population ages 0-14,3 while mortality 
assumptions impact mostly the size of the population ages 65 and over. Changing the 
number of assumed immigrants has its greatest impact on the working-age population 
(ages 15-64). Regardless, the build-in momentum of a population’s historical age 
structure means that it takes time, absent extreme shocks, to change the average age—it is 
not easy to reverse the aging process.  
  
And much of the concern about population aging focuses on preserving an optimal labor 
force size or the ratio of workers to the elderly, particularly as policies may have more 
leverage here. Other than increasing the number of working-age persons, the most 
effective way of bolstering the number of workers is to have more persons who choose to 
participate in the labor force. Total participation rates are much lower in Europe than in 
the United States, but almost everywhere female participation rates, despite historic gains 
in the past three decades, are lower than those of males. Bringing more women into the 
labor force, therefore, is one of the most viable ways of maintaining the number of 
available workers.4 Of course, there are other options, e.g., decreasing the unemployment 
rate of the youngest workers, increasing the labor participation of the elderly and, most-
                                                 
1 Feld, Serge, 2000. “Active Population Growth and Immigration Hypotheses in Western Europe,” 
European Journal of Population, 16 (1): pp. 3-40; Boersch-Supan, Axel, 2001. “Labor Market Effects of 
Population Aging,” Working Paper 8640, Cambridge, MA: National Bureau of Economic Research; 
Coleman, D. A., 2001. “’Replacement Migration’, or Why Everyone’s Going to Have to Live in Korea. A 
Fable for Our Times from the United Nations.” Oxford, United Kingdom: Department of Social Policy and 
Social Work, University of Oxford, http://www.apsoc.ox.ac.uk/Oxpop/wp03.pdf. 
2 Beaujot, Roderic, 2003. “Effect of Immigration on the Canadian Population: Replacement Migration?” 
Discussion Paper No. 03-03, London, Canada: Population Studies Centre, University of Western Ontario, 
http://www.ssc.uwo.ca/sociology/popstudies/dp/dp03-03.pdf. 
3 Not surprisingly, therefore, many observers argue that there should be an emphasis on increasing fertility 
with pronatalist policies. Conversely, in terms of dependency ratios, declining fertility means fewer 
children to educate, which in turn frees up resources to care for the elderly (Abernethy, Virginia Deane, 
2001. “Comment on Bermingham’s Summary of the UN’s Year 2000 Replacement Migration, Is It a 
Solution to Declining Population and Aging?” Population and Environment, 22 (4): 365-375). 
4 McDonald, Peter and Rebecca Kippen, 2001. “Labor Supply Prospects in 16 Developed Countries, 2000-
2050.” Population and Development Review, Vol. 27 (1), March 2001: pp. 1-32. 
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talked about, increasing the retirement age of the elderly. Alternatively, the number of 
full-time hours might be increased or capital investment and new technologies could 
improve worker productivity, or everyone could simply accept a lower standard of 
living.5 A combination of the above factors can expand the size of the current labor force 
significantly. In many European countries even modest increases in the number of 
immigrants can play a significant role in offsetting aging effects, if the labor force were 
first expanded by increasing European’s low participation rates and early retirement.6  
 
Nevertheless, it seems that as long as nursing remains predominantly a female 
occupation, and natives’ participation in nursing remains stable whilst the number of 
working-age natives decline, there will be fewer native nurses to provide long term 
healthcare to the elderly. While it seems evident that such a decreased supply of native 
nurses would create a latent demand for foreign nurses, just what role immigration will 
play in addressing demographic changes is debatable. Opposition to immigration remains 
strong in many countries. Negative public opinion may well restrict any options that 
require substantial increases in admission. During the past decade, however, even 
countries with little tradition of immigration have acknowledged that they have sizeable 
immigrant populations and are likely to continue to admit immigrants. Most often 
discussed are temporary work programs that would contribute laborers but not permanent 
residents likely to utilize benefit programs.  
 
But also open to debate is the type of immigrants that will be admitted. When 
governments select immigrants, they often base admission on level of skills, pre-existing 
connections to the host country (e.g., colonial ties, trade agreements), family ties, 
humanitarian interests, and other factors. Governments often cite a preference for highly 
skilled migrants, who, they believe, will contribute most to the economy and be the 
easiest to integrate. However, businesses often seek lower skilled labor. It is highly likely 
that international migration will play an important role in addressing the demographic 
trends already unfolding in most developed countries. But there is a lack of detailed 
information about what type of role immigrant will play, particularly if policymakers 
alter the profile or characteristics of immigrants say favoring one type of occupation like 

                                                 
5 Cichon, Michael, Florian Léger and Rüdiger Knopp, 2003. “White or Prosperous: How Much Migration 
Does the Ageing European Union Need to Maintain Its Standard of Living in the Twenty-First Century?” 
Prepared for the 4th International Research Conference on Social Security “Social Security in a Long Life 
Society,” Antwerp, May 5-7. 
6 Generally speaking, most European nations are, like the United States, unlikely to experience significant 
declines in the working-age population through about 2020 (Feld 2000 op cit. endnote 2). On the one hand, 
this makes labor force participation policies even more fundamental and makes it clear that immigration’s 
role becomes more critical in the years beyond 2020. 
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nursing over others. And many receiving countries report nursing shortages and the 
future holds challenges as nurse retention continues to be a problem, there are too few 
new recruits, and the nursing workforce ages. For example, pending U.S. legislation 
would substantially increase the number of foreign-born highly skilled workers and 
nurses in particular (see S2611). Yet, the U.S. already admits a goodly number of 
foreign-born nurses.7  
 
This report presents initial forecasts of the future number of foreign-born, female nurses 
from the Developing World resident in North America and Europe in coming decades. 
This report starts by presenting the set of assumptions that will be used for the forecast— 
basically modeling future nursing stock assuming that current ratios of foreign-born 
female nurses from Developing Countries hold into the future. Following a description of 
those nursing ratios, the report will briefly elaborate the forecast methodology, data 
sources and briefly discuss its limitations. These historic ratios combined with UN 
Population Forecast provide a base case scenario and results for individual countries -US, 
Canada, UK, France, Germany and Australia- as well as regional aggregates for North 
America and EU 15 countries. Two variations are then introduced to basic scenario; the 
first examines the consequence that unexpected longer life expectancy and higher 
migration will produce on European countries. This first scenario is managed by applying 
the historic ratios to an alternative stochastic population forecast. The second variation 
consists in altering the historic Long Term Health Care ratio in order to create two 
additional scenarios under a higher and lower ratio. The purpose behind this variation is 
to examine how significant changes in the proportion of nurses working with elderly 
population due for example to future policies that alter the relation between formal and  
informal care, healthier older cohorts, labor market conditions or even technological 
change may affect the forecast’s results. Finally, the report will provide a summary of the 
main findings and conclude by outlining future venues for research. 
 
Assumptions for the forecast 
 
The basic approach for the forecast is to assume that current nurse-to-population ratios 
reflect an equilibrium of supply and demand. In other words, observed ratios include 
information about current levels of demand given prevalence rates of care with current 
technology, as well as current levels of supply given inputs of available workers. Yet, 
some observers argue that, for example, the US currently experiences a shortage of 

                                                 
7 B. Lindsay Lowell and Stefka Gerova, 2004.  “Immigrants and the Healthcare Workforce: Profiles and 
Shortages,” Work and Occupations, 34- (4): 478-498. 
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nurses and some forecasts for all nurses suggest increasing shortages by 2020. But these 
assertions of shortages are highly debatable; and today’s nursing ratios are at an historic 
high (Lowell and Gerova 2004).  
 
The actual forecast is made by multiplying the current nurse-to-population ratios by 
forecasts of the total population by nativity and age. Of course, this implies an 
assumption that demographic forecasts are reliable which, of the two assumptions, is the 
more defensible as population inertia tends to generate stable outcomes at least ten to 
twenty years or more into the future. However, forecasts of immigration are not without 
uncertainty as policies may change either in terms of the total number of immigrants 
admitted and/or in terms of the relative number of highly skilled immigrants admitted to 
various countries (see Howe and Jackson 2003; and Lowell 2004).  It is mainly due to 
this uncertainty that this report will also show the results by applying the present ratios to 
an alternative population forecast that assumes longer life expectancy and a higher 
migration rate.   
 
In short, the twin assumptions here are colored by the uncertainty inherent in all forecasts 
which are best seen as planning tools under “what if” conditions, e.g., what if a growing 
number of aging persons due to longer life expectancy increases demand given current 
inputs; and what if immigration remains at current levels with current ratios of nurse 
immigration? 
 
Before presenting the historic ratios it’s important to acknowledge that the countries 
included in this study have significantly different nurse workforce composition with 
some exhibiting higher proportion of professional nurses8 and others relying more in 
lower skilled auxiliary nurses9.  Countries also choose different arrangements in terms of 
the task and facilities (industry) in which each type of nurse works, for example, auxiliary 
nurses in the US are much more likely to work in nursing homes and home care than their 
equivalent in France and Germany. The following table illustrates this point by 
presenting how the proportion of skilled and low skilled nurses working in specific 
facilities varies across countries. 

 

Table 1: Workplace of Professional and Auxiliary Nurses in selected countries. 

USA Germany France UK 

                                                 
8 ISCO 88 code 223 includes this category of nurse under the title ‘Nursing/Midwifery Professionals’. 
9 ISCO 88 code 323 or ‘Nursing/midwifery associated professionals’. 
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Total # of Professional Nurses 2,437,820 689,000 423,431 436,839
Hospitals 71.0% 74.6% 76.9% 75.9%

Nursing Homes 7.8% 7.8% 8.0% 12.3%
Home Health Care 3.5% 9.4% 0.3% 0.6%

Office of Physicians 7.8% 4.4% 12.0% 6.7%

Professional Nurses 

Other facilities 9.9% 3.7% 2.7% 4.5%
Total # of Auxiliary Nurses 340,616 203,000 438,697 191,852

Hospitals 26.7% 40.9% 62.5% 85.2%
Nursing Homes 53.1% 16.1% 27.0% 6.3%

Home Health Care 6.5% 7.3% 3.4% 1.8%
Office of Physicians 7.2% 22.6% 5.2% 3.3%

Auxiliary Nurses 

Other facilities 6.5% 13.1% 1.9% 3.4%
 Source: Morg 2003 data for the US, LFS September-November 2003 for the UK, Federal Health Monitoring at 
http://www.gbe-bund.de/ for Germany. Data for France from ‘Les professions de santé au 1er janvier 2003-Répertoire 
ADELI’ in Série Statistiquesn° 52, mai 2003 and from  www.travail.gouv.fr

 

The above Table 1 shows that whereas countries tend to exhibit similar proportion of 
professional nurses working in hospitals, the same is not the case for nurses working in 
the home care industry, these differences are even more evident for auxiliary nurses with 
the UK, for instance, having over 85% of auxiliary nurses working in hospitals while 
Germany and the US that figure is 40.9% and 26.7% respectively. Another interesting 
fact is that composition between both categories of nurses also varies across countries 
with auxiliary nurses in the France being as many as professional nurses while in the US 
they only account for slightly over 10% of total nurse workforce. 

 

The following tables summarize the necessary information require to calculate the basic 
ratios that will enable us to do the forecast. Table 2 presents detailed information of the 
nursing workforce in selected countries, particularly in relation to country of birth, female 
representation and proportion of nurses working with elderly population. The table shows 
that the proportion of female nurses is higher for the US and Canada than it is for 
European countries or Australia. On the other hand, the proportion of nurses working 
with the elderly population varies for this set of countries between 17 and 21 percent of 
total nurse workforce.  

 

Table 2: Nurse workforce in selected countries 

Country Total Number 
of Nursesh

Number of 
Native Born 

Nurses  

Number of 
Foreign Born 

Nurses  

Number of Nurses 
from the 

Developing World 

% of Nurses 
working with 

elderly population 

% of female 
in Nurse 

workforcel

Canadaa 241,900 199,720 42,180 26,730 21.0 95.2 
United States b 2,528,525 2,049,360 479,165 257,520 17.7j 94.3 
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Australiac 244,422 177,173 67,249 24,961i 20.8j 89.0 
Germany 948,404 890,904i 57,500i 11,849 18.3 86.4 
United Kingdomd 475,147 407,231 67,916 51,229 16.5 88.1 
France 759,948 740,024i 19,924i 6,641i 19.6k 87.2 
Rest of EU 15e 1,630,135 1,595,663 34,472 3,584 18.3 84.3 
North Americaf 2,770,425 2,249,080 521,345 284,250 18.0 94.4 
EU 15g 3,813,634 3,633,822 179,812 73,304 18.3 94.6 

a All for Canada from Canadian Lobour Force Survey 
b All data for the US is from Morg 2000. 
c All data for Australia is from ABS, Census Of Population And Housing, 2001. 
d All data for the UK Labour Force Survey Quaterly, September-November 2003 
e Data mainly from Eurostat Labour Force Surveys. Belgium, Denmark, Spain, Greece, Luxembourg, Ireland, Italy, 
Netherlands, Portugal, Sweden, Austria and Finland. 
f Aggregated data for Canada and the US. 
g Aggregated data for UK, Germany, France and Rest of EU15. 
h For every individual country “nurses” includes professional and associated nurses. Some of the countries included 
in “Rest of EU15” also include as part of the nursing workforce ISCO-88 category 322 “Other health associated 
professionals” 
i These figures were estimated using, the percentage of foreigners and foreigners born abroad and in LDC among 
ISCO-88 categories 2&3. The data is available in “International Mobility of the Highly Skilled, OECD 2001”. 
j Data from Federal Health Monitoring at http://www.gbe-bund.de  
k Data  from ‘Les services de soins infirmiers à domicile en 2002’ Sophie BRESSÉ et Dominique BERTRAND, n° 77 
– février 2005 available  in http://www.sante.gouv.fr/drees/seriestat/pdf/seriestat77.pdf  and from ‘Les 
établissements d'hébergement pour personnes âgées en 2003’ François Tugorès in Études et Résultats Nº 379, 2005. 
l Data from the OECD Health Data 2005. 
 

 

The figures in the table are derived from official international and/or national sources of 
healthcare statistics (see sources in table). Total nursing ratios are readily available for 
many countries and are typically based on labor force surveys. Figures on nursing 
workforce by nativity are a little harder to come by, but the table presents these as well 
for the countries and regions under study. 

 

However, we are interested in yet more detailed information, particularly female nurses 
from developing countries. So the table shows these ratios which are also gleaned from 
published data and which are available for all nurses. Finally, the percentage of all nurses 
in long term health care (LTHC) is shown, which data suggests is close to 90 percent 
driven by eldercare, and this permits us to estimate the unique ratio of nurse-to-elderly 
population.  
 

 7 
 

http://www.sante.gouv.fr/drees/seriestat/pdf/seriestat77.pdf#xml=http://recherche.sante.gouv.fr/search97cgi/s97_cgi?action=View&VdkVgwKey=http%3A%2F%2Fwww%2Esante%2Egouv%2Efr%2Fdrees%2Fseriestat%2Fpdf%2Fseriestat77%2Epdf&doctype=xml&Collection=sante&QueryZip=infirmiers+a+domicile&


Of course, because we have current populations, the figures above can be used to derive 
the ratios of nurses by nativity. Table 3 presents current populations by nativity allowing 
us to derive the current ratios of native nurses-to-native-population, and foreign nurses-
to-foreign-population (not shown). It also the age composition of each country/region 
population, break out in two categories. The data on country of birth is primarily from 
Census data, while the age cohort data is from UN population data for year 2000. 

 
Table 3: Demographic characteristics of Population. 

Country % of Native Born 
Populationa

% of Foreign Born 
Populationa

Population 65 and 
overb

Population less than 
65 years oldb

Canada 80.7 19.3 3,870,000 26,819,000 
United States 87.7 12.3 35,078,000 249,076,000 
Australia 78.3 21.7 2,317,000 16,754,000 
Germany 87.5 12.5 13,483,000 68,861,000 
United Kingdom 91.7 8.3 9,306,000 49,364,000 
France 90.0 10.0 9,669,000 49,609,000 
Rest of EU 15 93.7 6.3 29,567,000 147,993,000 
North America 87.0 13.0 38,960,000 276,008,000 
EU 15 91.5 8.5 62,025,000 315,827,000 

a Data from ´Counting Immigrants and Expatriates in OECD countries: A New Perspective by Jean-Christophe 
Dumont and Georges Lemaitre. 
b Data from UN Population Forecast in Year 2000. 
 

By using the information in the previous tables, the basic ratios could be calculated using 
the formulas included in Annex 4. Table 4 presents the main ratios that will be employed 
in the forecast static estimation. Technically, the application of these unconditional ratios 
is known as a “competing hazards model” and here it primarily assumes little effective 
change in the hazards (ratios) conditioned on nativity. Given that natives tend to 
dominate the nursing labor force, total native ratios are relatively unbiased, and the US 
data at least suggests they are reasonable for immigrants as well (Lowell and Gerova 
2004). 

 

By comparing the fourth and fifth column in Table HH is possible to see that the 
proportion of nurses per elderly inhabitant is greater than that for younger cohorts, 
Australia exhibits the larger difference where nurses per inhabitant over 65 years old is 
almost twice that for the younger population. These figures not only depend of the age 
composition of the population but above all depend on the way the nursing workforce is 
organized. Germany has one of the larger elderly population (over 16%) but uses 2,5 
percentage points less nurses than Australia, who only has 12% of its population over 65 
years old (see table 2). 
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Table 4: Main Historic Ratios for selected countries. 

Country % of Native 
Born Nurses 

% of Foreign 
Born Nurses 

% of Foreign 
Born Nurses 

from LDC 

Ratio of 
Nurses to 

Population 65+ 

Ratio of Nurses 
to Population 
less than 65 

Ratio of Nurses 
to Total 

Population 

Canada 82.6 17.4 63.4 1.314 0.712 0.788 
United States 81.0 19.0 53.7 1.277 0.835 0.890 
Australia 72.5 27.5 37.1 2.196 1.155 1.282 
Germany 93.9 6.1 20.6 1.286 1.125 1.152 
United Kingdom 85.7 14.3 75.4 0.841 0.804 0.810 
France 97.4 2.6 33.3 1.538 1.232 1.282 
Rest of EU 15 97.9 2.1 10.4 1.570 1.321 1.360 
North America 81.2 18.8 54.5 1.280 0.823 0.880 
EU 15 95.3 4.7 40.8 1.127 0.986 1.009 

 

Because the ratios for each age cohort included in Table 4 are assumed to be fixed in time 
it is possible to forecast the ratio of nurses to total population by applying those fixed 
ratios to future population mixed. Due to aging population in developed countries, this 
ratio is likely to increase over time. Table 5 shows the evolution of nurses to total 
population in the countries under study. 

 

Because most of the ratios used are based in the year 2000. This methodology yields a 
baseline estimation of the total stock of nurses that would be required in order to keep 
constant the proportion of nurses serving each age cohort. 

 

Table 5: Nurses to Total Population ratio forecast 2000-2050. 

 Canada USA Australia Germany United 
Kingdom 

France Rest of 
EU 15 

North 
America 

EU 15 

2000 0.788 0.890 1.282 1.152 0.810 1.282 1.360 0.880 1.009 
2005 0.791 0.890 1.287 1.156 0.810 1.283 1.361 0.880 1.011 
2010 0.798 0.892 1.298 1.158 0.810 1.284 1.363 0.882 1.012 
2015 0.810 0.898 1.316 1.159 0.811 1.290 1.367 0.888 1.014 
2020 0.823 0.905 1.335 1.161 0.811 1.296 1.370 0.897 1.016 
2025 0.838 0.914 1.353 1.164 0.811 1.301 1.374 0.906 1.018 
2030 0.852 0.920 1.369 1.168 0.812 1.306 1.380 0.913 1.021 
2035 0.859 0.923 1.382 1.172 0.812 1.310 1.385 0.916 1.024 
2040 0.862 0.924 1.391 1.172 0.813 1.313 1.390 0.917 1.026 
2045 0.864 0.925 1.396 1.171 0.813 1.314 1.393 0.918 1.026 
2050 0.867 0.927 1.403 1.171 0.813 1.315 1.394 0.920 1.026 
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By applying the ratios in table PP to the UN Population Forecasts for the years 2000 to 
2050 (see Annex 110) it is possible to estimate a base case scenario. Without breaking up 
between by Nativity, Figure 1 shows the evolution of the total number of female nurses in 
the countries and regions under study. This graph gives a first rough sense of future needs 
of nursing workforce for each of the countries. 

Figure 1 

Forecast of the Stock of Total Female Nurses in selected countries / regions 

0

500,000

1,000,000

1,500,000

2,000,000

2,500,000

3,000,000

3,500,000

4,000,000

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

# of Nurses

Ye
ar

s

Canada USA Australia Germany United Kingdom France Rest of EU 15
 

The first interesting finding is that for all countries but the US, the number of female 
nurses to total population will stay close to its 2000 level. This means that for most 
countries the additional nurses needed due to an aging population are compensated by the 
decline of the total population driven by low fertility rates. The US is an exception 
because during the next decades will still experience both significant population growth 
and an increasing proportion of elderly population cause by baby boom entering 
retirement age. 

 

However interesting this first finding may be, these numbers hide an interesting story 
about the future composition of the nurse workforce. The next section will break up these 

                                                 
10 Annex 1 also shows Replacement Migration Forecast and the Alternative Population Forecast for EU-15 
countries use in the first scenario. 
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figures and show how this story changes when differentiating between native and foreign 
born populations. 
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Forecast Results for Individual Countries11. 

Two separate set of forecast are presented in this section. The first is the need of female 
nurses born in LDC countries to in the total population, the second is the forecast applied 
to the population 65 and over. 

 

United States: 

(1) Forecasts based on total nurse ratios and the total population nuanced by nativity 

By multiplying the UN population forecast by the each year estimated total population 
ratios shown on Table 5 and female proportion in nurse workforce we are able to estimate 
the future total need of female nurses in each specific country. The □-solid line in figure 
US1 presents the results for the US. In order to break out that total by nativity, such 
figure is multiplied by the percentage that each nativity category represents within the 
nurse workforce. The solid X-line shows the forecast for Natives, while the solid ◊ and ∆ 
lines show the forecast for Foreign Born from Develop Countries and LDC respectively. 
This methodology assumes that the proportion of native born nurses as well as that of 
foreign born stays constant in the future. This assumption will be modified later in the 
report, on the mean time; figure US1 provides a first approach to the results. Under these 
assumptions the number of native born nurses will increase from nearly 2 million nurses 
in year 2000 to over 2.75 million by 2050. Meanwhile foreign born female nurses from 
LDC will increase from nearly 250,000 in year 2000 to 350,000 by 2050. The numbers 
for female nurses from Develop Countries are slightly lower than those for nurses coming 
from LDC. 

                                                 
11 Annex 2 presents detailed tables for each country. 
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Figure US1: Native and Foreign Born Female Nurse Forecast for the U.S.
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However, this number assumes that native population will be able to “fulfill” the current 
ratio in future year. Lower fertility rate for natives and higher proportion among the 
elderly population may explain why this assumption is not necessarily truth. In order to 
examine the consequences of these demographic particularities of native born population, 
the previously describe ratios are applied to a zero migration population forecast12. These 
results provide additional information regarding the actual number of female nurses that 
the prevailing native born population will be able to provide in the future. This new 
forecast and its break out between native and Foreign Born female are shown in Figure 
US2.

                                                 
12 This population forecast are obtained from ‘Replacement Migration: Is it a Solution to Declining and 
Aging Populations’ available at http://www.un.org/esa/population/publications/migration/migration.htm 
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Figure US2: Native and Foreign Born Female Nurse Forecast for the US using replacement 
migration population forecast.
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Figure US2 shows how the consequences of such an alteration are notable. The growing 
gap between the forecast of all nurses (solid □-line) and native nurses (x-dashed line) 
demonstrates that the current rate of supply of native nurses would not supply 
tomorrow’s demand for nurses. The forecast figure for a derived demand for foreign 
nurses from DC and LDC in order to make up the deficit is also shown in the figure US2 
( ◊-dashed line and ∆-dashed line respectively). This estimation indicates that under this 
scenario native born nurses will increase and reach a peak of 2,17 million in 2035 and 
then decline to 2,13 million by 2050. On the other hand, foreign born female nurses from 
DC (◊-dashed line) and from LDC (∆-dashed line) sharply increase in order to cover the 
gap that natives will be unable to provide. This situation causes the number of female 
nurses from LDC to climb up from 250,000 in year 2000 to over 700,000 in 2050. This 
forecast is nearly twice that shown in the previous figure. 
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An immediate policy question that arises from these results is whether actual immigration 
policy will allow the entrance of such amount of foreign born nurses. To answer such 
questions an estimate of future immigration caps is provided by projecting the number of 
female nurses that will eventually be allowed into the country. This projection assumes 
that proportion of female nurses from LDC over the total foreign population remains 
constant over time. Future migration caps are obtained by multiplying such fixed ratio to 
foreign born population forecast13. Figure US3 shows the projected migration caps as a 
○-dotted line, the forecast results under regular migration (solid lines) and forecast under 
zero migration population forecasts (dashed lines). In order to simplify this graphic the 
foreign born from DC data was not included. 

Figure US3:  Female Nurse Forecast for the U.S.
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Figure US3 estimate indicates that current migration policy should not be an obstacle for 
future female nurse immigration from developing countries. The figure also shows how 
different the forecast looks once the native born nurses to native born population ratio is 
applied to the zero migration scenario.  
 
In other words, separate nativity-ratio/population forecasts suggest that a declining 
native-born population will generate a derived demand for increasing numbers of foreign-

                                                 
13 Foreign Born Population forecast are obtained by subtracting from UN population forecast the estimates 
of the zero migration scenario (Replacement Migration Forecast). 
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born nurses. But the US immigration policy is forecast to generate enough foreign-born 
nurses to meet that derived demand. 
 

(2) Forecasts based on eldercare nurses and the elderly population nuanced by nativity. 

While the previous estimation allows us to have an idea of the future number of female 
nurses for the total population, this picture may not be the same if the same analysis is 
done for the elderly population. In order to estimate the need of female nurses born in 
developing countries similar steps are taken, but the ratios are adjusted for the LTHC 
workforce and the projections are made based on the elderly population (ages 65 and 
over). Figure US4 shows the overall results obtained for the elderly population in the US. 
 

Figure US4: Forecast of LTC Female Nurses working with Elderly Population, United States.
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These estimates indicate that female LTC nurses will reach nearly 1 million by 2050, a 
figure 2,3 times bigger than the year 2000 level. As for the nativity composition of such 
total, the forecast shows that Native Born population will only provide little over 600,000 
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female LTC nurses (x-dashed line) while a total of 250,000 female nurses from LDC will 
be needed in order to keep ratios at their actual level (∆-dashed line). 
 
Future forecast of foreign born nurse working in LTC suggests that if current ratio of 
foreign born LTC nurses to total foreign born population is maintain, the US immigration 
policy will fail to bring in enough nurses to fill the LTC gap. This is an interesting 
finding since it suggests that the US will, in future years, need to allow a specific type of 
nurse. One trained to work in Long Term Health Care. This is particularly if considering 
that in the US the long term health care industry is intensive in low skilled auxiliary 
nurses (See Table 1). 
 
In summary, out of the nearly 460,000 additional foreign born female nurses from LDC 
that will be needed in the US over the next 45 years, nearly 210,000 of them will be 
needed to assume Long Term Health Care positions with the elderly population. 
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Germany:

(1) Forecasts based on total nurse ratios and the total population nuanced by nativity 

Figure DE1 shows that despite Germany overall need for nurses doesn’t change overtime 
(□-solid line), its Native population will sharply decline causing the reduction on native 
nurses from 769,000 in year 2000 to 568,000 by 2050 (x-dashed line) and will therefore 
face increasing shortage of nurses that will be eventually have to be filled by foreign 
nurses. Because most of Germany’s foreign nurse workforce comes from other EU15 
countries the forecast of female nurses from LDC slightly increases from 10,000 in year 
2000 to 47,000 in 2050 (∆-dashed line). It’s highly unlikely that over the next 50 years 
Germany will be able to bring a total of 140,000 nurse form other Develop Countries (not 
shown in graph), this suggests that individual country figures, particularly for EU 
countries should be carefully considered because ratios were derived under present 
conditions that will not necessarily hold in the future. The section presenting regional 
results will deal with this situation by defining natives as any person born in a EU-15 
member state and foreigners as any individual born outside such boundaries. 
Figure DE1 also shows that if immigration quotas for nurses remain at their present level, 
Germany will not be able to bring in the number of foreign nurses it needs in order to 
keep up with today nurses to total population ratio (○-dotted line vs. to ∆-dashed line). 

Figure DE1:  Female Nurse Forecast for Germany
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(2) Forecasts based on eldercare nurses and the elderly population nuanced by nativity. 

Results for the elderly population suggest that, even though Germany will not need 
additional nurses for its total population (□-solid line in Figure DE1), the number of 
nurses needed for the elderly population will sharply increase until 2035, after then the 
figure will converge in 2050 to a total of 250,000 female nurses. The information in both 
figures suggests then that Germany will face a strong need to readjust the composition of 
its nursing workforce in order to fit the future profile of its population. 
Regarding the nativity composition of this particular workforce, the story is fairly similar 
to the one described above. By 2050 Germany will need a total of 68,000 foreign born 
nurses to take care of its elderly population (not shown in figure), 14,000 of them from 
LDC (∆-dashed line). As explained above, it’s doubtful that Germany will be able to 
bring in from other Develop European countries the 54,000 nurses that make up the 
difference. 
 
As for immigration policy, Figure DE2 also shows that Germany will probably have to 
modify its current immigration caps if future needs are to be match. 
 

Figure DE2: Forecast of LTC Female Nurses working with Elderly Population, Germany.
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United Kingdom: 

(1) Forecasts based on total nurse ratios and the total population nuanced by nativity 

Figure UK1 shows that the UK overall need for nurses will slightly increase over the next 
50 years, reaching a total of 480,000 in 2050 (□-solid line). During the next 50 years, the 
UK’s native population will be able to provide a fairly stable amount of female nurses 
which will lay around 350,000 (x-dashed line). This suggest that the over time gap will 
need to be fulfilled by foreign born nurses. Unlike Germany, nurses from LDC make up a 
larger proportion of the foreign workforce and so their stock is projected to go from 
45,000 in year 2000 to 105,000 in 2050 (∆-dashed line). Foreign born nurses from other 
developed countries will have a marginal increase from 14,000 in 2000 to 34,000 in 2050 
(not shown on figure). 
 
Figure UK1 also shows that over the total population immigration will not be a restriction 
to incoming female foreign born nurses (○-dotted line compared to ∆-dashed line). 
 

Figure UK1:  Female Nurse Forecast for the U.K.
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(2) Forecasts based on eldercare nurses and the elderly population nuanced by nativity. 

The UK story on nurses for elderly population is similar to that of the US. Figure UK2 
shows that the total amount of female nurses working with elderly population should 
increase until 2040 when it will reach 113,000 (□-solid line). Native population will be 
able to provide an increasing amount of nurses until it reaches a maximum of 80,000 in 
2035 (x-dashed line). On the other hand, female nurse from LDC are expected to go from 
5,300 in year 2000 to over 15,000 by 2050, the increase rate will be particularly higher 
after 2025 (∆-dashed line). 

In the same way as figure US4 suggested for the US, immigration caps will eventually 
become a restriction for specialized nurses after 2025 when the expected caps will not 
allow to enough to allow in the required number of nurses for the elderly population. 
Likewise, this suggests that the UK should pay define its immigration policy in order to 
allow in a specific type of nurse, trained and willing to work with the elderly population 
(○-dotted line compared to ∆-dashed line). 

 

Figure UK2: Forecast of LTC Female Nurses working with Elderly Population, United 
Kingdom.
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France: 

(1) Forecasts based on total nurse ratios and the total population nuanced by nativity 

France tells a rather more moderate story. The total number of needed female nurses will 
slightly increase until 2040 when it will reach over 730,000 (□-solid line). French natives 
will be able to provide most of this increase reducing pressures for high additional 
migration (x-dashed line). Despite the increase in native nurses supply, France will need 
over 56,000 foreign born nurses by 2050, nearly 19,000 of which will be from LDC (∆-
dashed line). This last figure implies nearly 13,000 additional nurses from the available 
stock in year 2000. 
 
Despite the lower needs for immigrant nurses, France will face restrictive immigration 
caps during the next 50 years, for instance, if current immigration rates are kept, France 
will only be able to admit 9,000 of the 19,000 female nurses from LDC that needs by 
2050 (○-dotted line compared to ∆-dashed line). 
 

Figure F1:  Female Nurse Forecast for France
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(2) Forecasts based on eldercare nurses and the elderly population nuanced by nativity. 

Regarding nurse care for the elderly, the story is very much similar to that in the previous 
figure. The total number of female nurses working with elderly population will increase 
until 2050 when it will apparently settle at nearly 230,000 (□-solid line). Figure F2 also 
shows a growing gap between total nurses needed and those native born which by 2050 
will account for nearly 204,000 female nurses (x-dashed line). Female nurses from LDC 
will rise from slightly over 1,000 in year 2000 to over 8,500 by 2050 (∆-dashed line). 
Similarly to the previous figure, immigration caps will play a restrictive role for incoming 
foreign born female nurses working with the elderly population (○-dotted line compared 
to ∆-dashed line). 
 

Figure F2: Forecast of LTC Female Nurses working with Elderly Population, France.
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Rest of EU-15 countries. 
This forecast is for all other EU-15 countries14. Information about nurse workforce, 
particularly by nativity and gender was available for all individual and so the numbers 
were added up. Regarding the LTC ratio, a weighted average of Germany, France and the 
UK was assumed for this particular forecast. 

(1) Forecasts based on total nurse ratios and the total population nuanced by nativity 

Figure REU1 shows how total number of female nurses will slowly increase until 2040, 
when figure will reach 1,5 million (□-solid line). Native born nurses will steadily decline 
over time, particularly after 2010. By 2050, the total number of native born female nurses 
is expected to be 1,1 million (x-dashed line). Just as Germany’s figure showed, the gap 
between natives and foreigners will mostly be assumed by immigrants from other 
develop countries. As discussed also in the German section, the previous statement is 
highly unlikely. By 2050, the rest of EU-15 countries will need a total of over 360,000 
female foreign born nurses, less than 40,000 from the developing world (∆-dashed line). 

As for immigration policy, the rest of EU-15 countries will need far more foreign born 
female nurses that the present ratio is allowing (○-dotted line compared to ∆-dashed line). 
 

Figure REU1:  Female Nurse Forecast for Rest of EU15 Countries
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14 Italy, Spain, Greece, Finland, Sweden, Denmark, Austria, Belgium, Netherlands, Luxembourg and 
Ireland.  
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(2) Forecasts based on eldercare nurses and the elderly population nuanced by nativity. 

Regarding nurse care for the elderly, the total number of female nurses working with 
elderly population will increase until 2050 when it will apparently settle at nearly 
500,000 (□-solid line). Figure REU2 also shows a growing gap between total nurses 
needed and those native born which by 2050 will account for nearly 400,000 female 
nurses (x-dashed line). Female nurses from LDC will rise from 550 in year 2000 to over 
10,000 by 2050 (∆-dashed line). 
 
Similarly to the previous figure, immigration caps will play a restrictive role for incoming 
foreign born female nurses working with the elderly population (○-dotted line compared 
to ∆-dashed line). 
 

Figure REU2: Forecast of LTC Female Nurses working with Elderly Population, Rest of EU15 
countries.
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Canada: 
Because the Replacement Migration Report does not provide figures for Canada, neither 
it does for Australia, only the forecast for the total population is included for this two 
countries15. 

(1) Forecasts based on total nurse ratios and the total population nuanced by nativity 

The total number of female nurses for Canada is expected to constantly grow from 
230,000 in year 2000 to over 350,000 by 2050 (□-solid line). However, figures for native 
female nurses will remain constant at 200,000 for the most part until 2030 and will then 
decline to reach 182,000 in 2050 (x-dashed line). Foreign born female nurses from LDC 
needed to fulfill such the gap between total need and native will grow from 25,000 in 
year 2000 to over 108,000 by 2050 (∆-dashed line). Meanwhile, the figures for foreigners 
from other develop countries will shift from nearly 15,000 in 2000 to over 64,000 in 2050 
(not shown in graph). 

Regarding future role of immigration policy, the results suggest that current immigration 
policy will play a restrictive role after 2010 (○-dotted line compared to ∆-dashed line). 

Figure CA1:  Female Nurse Forecast for Canada
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15 The zero migration  forecast for the total population were obtained from ‘Labor Supply Prospects in 16 
OECD Countries’ in Population and Development Review 27(1) by Peter McDonald & Rebecca Kippen. 
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Australia: 

(1) Forecasts based on total nurse ratios and the total population nuanced by nativity 

Figure AU1 shows that the total number of female nurses in Australia will steadily 
increase until reaching nearly 350,000 in 2050 (□-solid line). Natives, however, will only 
be able to grow until 2030 when they reach 186,000, after which such figure will drop to 
181,000 in 2050 (x-dashed line). Foreign born female nurses needed for such unfulfilled 
gap will grow from 45,000 in year 2000 to over 128,000 by 2050; only 15,000 of such 
figure will come from LDC (∆-dashed line). As for Germany, it’s hard to believe that the 
remaining 113,000 female nurses will come from other developed countries. 

Current immigration policy in Australia will be just enough to accept the required amount 
of female nurses from LDC (○-dotted line compared to ∆-dashed line). 
 

Figure AU1:  Female Nurse Forecast for Australia

0

40,000

80,000

120,000

160,000

200,000

240,000

280,000

320,000

360,000

400,000

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Year

To
ta

l S
to

ck
 o

f N
ur

se
s 

Total Female nurses Native Born female nurses under Replac. Migration
Foreign Born female nurses from LDC needed under Replac. Migr. Foreign Born Nurses from LDC at Present Migration rate

 

 27 
 



Regional Forecast for EU15 and North America16. 
 
This section will present the aggregated results for two regions; the EU-15 countries and 
secondly, North America which includes the US and Canada. Two approaches were followed to 
aggregate the results; the first one simply added up the results for each country within the 
specific region. This approach although simple presents some shortcomings; mainly it doesn’t 
redefine nativity in order to be consistent with the new geographic boundaries. In order to correct 
this shortcoming the second approach redefines native born a foreign born and therefore 
considers all Canadians and Americans as Native Born from North America, as well as any 
person born in a EU-15 country as a Native Born in the EU-15 Zone.  
 
This correction is particularly important in Europe since most of foreign born nurses working in 
EU-15 countries were born within the EU-15 Zone and since all of this countries are 
experiencing difficulties from aging and declining population it seems unreasonable that each 
individual country will be able to attract nurses from EU-15 member state in the same way that it 
has been doing in the last decades. In other words, it’s very unlikely that if the UK is 
experiencing a shortage of Nurses, Ireland will be able to bring in UK nurses so as to fulfill the 
ratio that such nurses represent in the Irish  nurse workforce. Therefore it makes sense to explore 
how the results will change if  all EU-15 born nurses are considered as native within the EU-15 
Zone. 
 
In order to be consistent with the definitions all previous ratios were corrected so as to fit the 
new Native and Foreign Born Definition. The results for each geographical region are then 
presented following both approaches: Individual aggregation and redefinition of boundaries. 
 

                                                 
16 Annex 3 presents detailed tables for both regions. 
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EU-15: 

Table 6 presents the results for EU-15 under both approaches. The first pair of columns 
shows the total amount of female nurses for the total and elderly population. Results 
following the individual aggregation approach are presented in the middle five columns, 
where as the results considering native born as anyone born within a EU-15 country are 
presented in far right five columns. 
 

Table 6 

 

 

(1) Forecasts based on total nurse ratios and the total population nuanced by nativity  

A comparative analysis of both methodologies for the total population estimates suggests 
that foreign born female nurses from LDC countries under the global approach will more 
than double the estimates following individual aggregation of each country. In fact, under 
the global approach native born female nurses are projected to reach 3 million by 2050, 
over 82,000 more than following the individual aggregation method. These differences 
are mostly because the new definition of native born increases such ratio in year 2000, 
allowing a greater percentage of the native population to eventually “become” a female 
nurse. Foreign born from DC under the global approach basically represent female nurses 
from the US, Australia and New Zealand. 

As already mentioned, the most interesting finding is the path followed by foreign born 
female nurses from LDC. Under the global approach that figure goes from nearly 70,000 
in year 2000 to over 700,000 by 2050. The gap between both estimations grows at an 
average of 38,500 female nurses each five years. 
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(2) Forecasts based on eldercare nurses and the elderly population nuanced by nativity. 

Regarding the differences in the elderly population nurse workforce, the numbers suggest 
a similar story. Under the global approach that figure for female nurses from LDC 
increases from nearly 12,711 in year 2000 to nearly 200,000 by 2050. This is a much 
larger figure than that suggested by the individual aggregation of each country which by 
2050 forecasts a total of nearly 95,000 female nurses from LDC. 
 
 
North America: 

Since there are no replacement migration for Canadians 65 years and older, this section 
will present the regional results only for the total population and will note discuss the 
regional results for nurses working with elderly population. Table 7 outlines results for 
North America. 

Table 7 

 

 

(1) Forecasts based on total nurse ratios and the total population nuanced by nativity 

Contrary to the results shown for EU-15, the numbers for both methodologies do not vary 
significantly. This is due to the fact that Canadians represent only a small part of the 
foreign born female nurses working in the US and the same is true for US nurses working 
in Canada. 
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Scenarios: 
As discussed in the introduction, two forecast scenarios will complement the results presented in 
the previous section. The first forecast scenario uses an alternative population forecast made 
under higher migration and longer life expectancy than the UN Population Forecast used for the 
Base-case scenario. The results for these scenarios are only presented for European countries. 
 
The second forecast scenario tries to determine how the result will change if the LTC ratio is to 
vary both upward and downward. The intuition behind this scenario is to provide some rough 
range of results that may reflect future changes in technology, policies (mix between formal and 
informal care), environmental health conditions and health state of elderly population, in other 
words, will future elderly generation be healthier or not?. 
 
A. Longer life expectancy and higher migration Scenario for EU-15 countries. 

The forecast results for this scenario are presented in two sections. The first one discusses the 
findings for LDC female nurses within the total population in each country and both definitions 
of EU-15 regional results. The second section does similar but for nurses working with the 
elderly population. 
 
Female Nurses born in LDC countries: 
Table 8 shows the comparative results for LDC nurses under both scenarios. The results suggest 
that higher migration flows and longer life expectancy will increase the number of female LDC 
nurses in each country. However, because number for individual countries may hide important 
information, more attention should be given to the regional numbers. Under both approaches to 
aggregate regional results the numbers significantly increase, however, under the global method 
of aggregation the alternative scenario forecast falls behind the base-case until 2010 after which 
figures become larger. By 2050 the figure under the alternative scenario is nearly 200,000 higher 
than the one provided in the base-case, reaching a total of 920,000 female nurses from LDC.  

Table 8 
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Female Nurses born in LDC countries working in LTC with elderly population: 

Results for LDC female nurses working with elderly population suggest a similar story with 
figures for EU-15, under this alternative scenario, reaching nearly 280,000 in 2050. This result is 
over 80,000 higher than the one predicted in the base case scenario. 
 

Table 9 
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B. Variations in the Long Term Health Care ratio. 
As already mentioned, this forecast scenario consists on modifying the LTC ratios for each country and region. Table 10 presents the ratios 
used for each forecast. Results in this section are also presented in two sections, for the total and elderly population. 
 

Table 10 

 

Female Nurses born in LDC countries: 

Table 11 show the forecast results of LDC female nurses for the total population in selected countries and regions. Because of the way the 
forecast was done a one percentage point change in the LTC ratio changes the results in one times the proportion of 65+ population in year 
2000 for each country, or roughly between 0.12 and 0.16 percentage point depending on the country. 

Table 11 

 



Table 12 presents the results for LDC female nurses working with elderly population. The effects however on the female workforce for the 
elderly population are direct, meaning that a one percentage point change in the LTC ratio changes the forecast results also in a one 
percentage point. 

1 

Female Nurses born in LDC countries working in LTC with elderly population: 

Table 12 
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Conclusions 
 
The Gender and Development Unit of the World Bank (PRMGE) has started a 
substantive work program on international migration and gender. One of the major 
demand factors for female migrants to OECD economies is population aging. This is 
exacerbated by a decline in fertility rates and the trend towards early retirement. As a 
result, a number of European countries and the United States have started to fill positions 
in nursing and domestic care services through recourse to imports of foreign female 
labor. This trend is likely to continue as the proportion of the population in these 
countries of working age declines, particularly in the years after 2010, when the baby 
boom generation begins to retire. 
 
Consider that the implications for at least some of the nurse-major sending countries in 
the Western Hemisphere and elsewhere could be significant. Indeed, nurses’ 
organizations from 69 countries and every geographic area reported a nursing shortage in 
a survey conducted by Penn State. Thirty-three countries – primarily in Oceania, Africa, 
Central America and the Caribbean – reported that the mobility of nurses to more affluent 
nations is a serious to an extremely serious problem and that it exacerbates the existing 
nursing shortage.  While there are few estimates of nursing out-migration or “brain loss,” 

a limited set of estimates for 
the Western Hemisphere’s 
flows to the United States 
points to some potential 
problems. Latin American 
nurses are increasingly 
mobile participants in the 
global labor market for 
healthcare workers.  

Nurses by Place of Birth and Residence
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The accompanying graph 
shows the percentage of 
nurses (nursing loss) for two 
South American and two 
Central American nations, 



but residing and working in the United States in the year 2000.17 Other data suggest that 
over 90 percent of internationally mobile Latin Americans with tertiary education choose 
the United States and this is likely the case for healthcare workers. Clearly, the numbers 
involved in each of individual of the four countries in the figure are rather small, but in 
the case of the two Central American nations the percentage of nurses living in the 
United States is rather large. About seven percent of Bolivian-born nurses reside in the 
United States, while 60 percent of Salvadoran and 35 percent of Guatamalan-born nurses 
are U.S. residents. For a fuller set 14 Latin American nations, for which data are 
available, about 18 percent of nurses reside in the United States. At the same time, 
exploratory information suggests that South American-born healthcare workers in 
particular are moving in increasing numbers to Europe.  
 

                                                 
17 The data on the workforce of nurses by sending country is provided by the WHO and PAHO are also 
available for physicians, while the data from the United States is based on tabulations of the Census 2000 
microdata. 
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Annex 1: Population Forecasts  
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Annex 2: Country Results                  United States 
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United Kingdom 
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Annex 3: Regional Results                  North America 
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EU-15 Individually aggregated 
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Annex 4: Formulas 
A. Basic Definitions 
 
♀Nurses = Total # Nurses * % female nursing workforce 
 
NB-Nurses = # Native Born Nurses 
                Total # Nurses 
 
FB-Nurses = # Foreign Born Nurses 
                 Total # Nurses 
 
LDC-Nurses =  Nurses from LDC 
    # Foreign Born Nurses 
 
LTHC-Nurses = # Nurses in LTHC 
         Total # Nurses 
 
B. Ratios to Population. 
 
65+♀Nurses = ♀Nurses * LTHC-Nurses 
                    Population 65+ 
 
<65♀Nurses = ♀Nurses *(1- LTHC-Nurses) 
                      Population <65 
 
TotPop♀Nursesi = <65♀Nurses * Population<65i  + 65+♀Nurses * Population<65i 
                            Tot Populationi        Tot Populationi
 
C. Formulas for Total Population Forecast. 
 
Total # All♀Nursesi

TotPot = TotPop♀Nursesi * Total Population Forecasti 
 
Total # NB♀Nursesi

TotPot = Total # All♀Nursesi
TotPot * NB-Nurses 

 
Total # FB♀Nursesi

TotPot = Total # All♀Nursesi
TotPot * FB-Nurses 

 
Total # LDC♀Nursesi

TotPot = Total # FB♀Nursesi
TotPot * LDC-Nurses 

 
D. Formulas for Elderly Population Forecast. 
 
Total # All♀Nursesi

65+ = 65+♀Nurses * Population 65+ Forecasti 
 
Total # NB♀Nursesi

65+ = Total # All♀Nursesi
65+ * NB-Nurses 

 
Total # FB♀Nursesi

65+ = Total # All♀Nursesi
65+ * FB-Nurses 

 
Total # LDC♀Nursesi

65+ = Total # FB♀Nursesi
65+ * LDC-Nurses 



 
 
E. Formulas for Total Population Forecast at Zero Migration. 
 
Total # NB♀Nursesi

Zero for Total Pop = TotPop♀Nursesi * Zero Migration Forecasti
TotPop  

 
Zero Migration Forecasti

TotPop = Native-Born Population2000 * Replacement Migration Indexi
TotPot 

      Total Population2000 
 
Replacement Migration Indexi

TotPot = Total Population at Zero Migrationi 
      Total Population at Zero Migration2000 
 
 
F. Formulas for Elderly Population Forecast at Zero Migration. 
 
Total # NB♀Nursesi

Zero for Popul 65+= TotPop♀Nursesi * Zero Migration Forecasti
65+  

 
Zero Migration Forecasti

65+ = Native-Born Population 65+2000 * Replacement Migration Indexi
65+ 

                         Total Population 65+2000 
 
Replacement Migration Indexi

65+ = Population 65+ at Zero Migrationi 
             Population 65+ at Zero Migration2000 
 
 
G. Formulas for Determing need of Female nurses from LDC for Total Population. 
 
Needed Stock of FB♀Nursesi = Total # All♀Nursesi

TotPot - Total # NB♀Nursesi
Zero for Total Pop 

 
Needed Stock of LDC♀Nursesi = Needed Stock of FB♀Nursesi * LDC-Nurses 
 
 
H. Formulas for Determing need of Female nurses from LDC for Elderly Population. 
 
Needed Stock of FB♀Nursesi = Total # All♀Nursesi

TotPot - Total # NB♀Nursesi
Zero for Popul 65+ 

 
Needed Stock of LDC♀Nursesi = Needed Stock of FB♀Nursesi * LDC-Nurses 
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