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LABOUR MARKET CHARACTERISTICS AND INTERNATIONAL MOBILITY OF
DOCTORATE HOLDERS: RESULTS FOR SEVEN COUNTRIES

LAUDELINE AURIOL, OECD (laudeline.auriol@oecd.org)

ABSTRACT

This paper presents the first results of a project initiated in 2004 by the OECD in collaboration with
Eurostat and the UNESCO Institute for Statistics, and aimed at developing a regular and internationally
comparable production system of indicators on the careers and mobility of doctorate holders. A first data
collection was launched in September 2005, from which the results for seven countries are presented here,
These data shed light on the main demographic, educational, labour market and mobility patterns of
doctoral graduates. They also mark some progress in the understanding of both the measurement issues and
patterns of international mobility, notably by the use of qualitative indicators such as the intentions or
reasons for mobility.

The results show in particular that the share of doctorate holders in the population or labour force is
two or three times larger in Germany and Switzerland than in Australia, Canada and the United States. In
these five countries, women represent only one-quarter to one-third of doctorate holders. The United States
has an older population of doctorate holders than the other countries analysed in the paper and this
population is still ageing, as is also the case in Canada. Unemployment rates of doctorate holders remain
low, but are relatively higher in natural sciences and in engineering. There are important salary differences
between men and women and across sectors, especially in the United States. In the United States, as well
as in Portugal and Argentina, salary is one of the main reasons why doctoral graduates are dissatisfied with
their employment situation. There is a high share of foreign doctorate holders in Switzerland and also a
higher share of foreign-born doctorate holders in Canada and Australia than in the United States. Many
foreigners, however, come to work to the United States having been trained for research abroad and this
trend has grown stronger in recent years. On the other hand, very few doctorate holders from the
United States are internationally mobile. Among mobile young Canadian citizens, three-quarters choose
the United States as their next destination.

N.B. This working paper also exists in French.
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LABOUR MARKET CHARACTERISTICS AND INTERNATIONAL MOBILITY OF
DOCTORATE HOLDERS: THE CASE OF SEVEN COUNTRIES

Introduction

In the past years, many countries around the world have set their R&D spending targets in percentage
of GDP: for example, Canada has had a target of 1.94% by 2010, China has one of 2.5% by 2020, the
European Union one of 3% by 2010. The formulation of such targets acknowledges the importance of
research and innovation in a competitive and globalised economy and implies the availabifity of a highly
skilled weorkforce. In the case of the European Union, it was estimated that at least 500 000 more
researchers would be needed to reach the target of 3% by 2010. Doctoral graduates are at the same time the
most qualified people in terms of educational attainment and those who are trained and most predisposed
for research careers. They are expected to contribute to the advancement and diffusion of knowledge and
technologies. While higher education systems undergo many transformations everywhere, little is known
about the current developments in the career paths of doctoral graduates and recent work at the OECD has
raised a number of questions about their education-to-work transition, employment and mobility patterns
(Auriol, 2004). Do we train too many or too few of them? To what extent are they in competition with
other graduates? Are they fully operational when they arrive on the labour market after many vears of
study? What is the role of postdoctoral positions? How many leave research for other types of jobs? For
which reasons? What is their employment pattern in terms of public vs. private sectors? Are they mobile
across sectors and internationally? In order to get responses to these questions and better understand the
situation of doctorate hoiders on the labour market, the OECD initiated in 2004 a collaborative project with
the UNESCO’s Institute for Statistics (UIS) and Eurostat on careers of doctorate holders (CDH). The first
results of this project are presented in this paper.

Brief description of the CDH project

As early as 2002, the OECD Secretariat explored the potential of graduate and/or doctorate surveys. A
paper on “Entry of Doctorate Recipients into Working Life: Survey Systems of France, the United States
and the United Kingdom — Points of Comparison” [DSTVEAS/STP/NESTH2002)19] was prepared by a
consultant for a workshop on human resources in science and technology organised in 2002. This work
was followed by the establishment of an inventory of doctorate recipients® surveys in OECD countries,
which was presented at a subsequent workshop in 2003. The inventory on “Availability and Characteristics
of Surveys on the Destination of Doctorate Recipients in OECD Countries” [DSTI/DOC2003)9] has
shown that many such surveys existed at national level and that they provided valuable information for the
understanding of career patterns and mobility of the most highly educated population and of researchers,
who are recruited for a large part among doctorate holders. However, such surveys had been developed to
serve national statistical needs and priorities and were not harmonised internationally, therefore limiting
international comparison of the results and failing to capture some important characteristics of this cadre of
talents, such as their international experience or mobility.

For this reason, the OECD launched in 2004 a collaborative project to improve countries’ capability
to survey recipients of highly advanced (doctorate tevel} degrees. The objective is to develop an
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internationally comparable production system of indicators on their careers and mobility building on
surveys currently existing in some countries (in particular those of the United States and Canada) and on
other data sources. An important element of this work is to measure the mobility of doctorate holders both
within a country and across borders. Interest in cross-border movements requires surveys to be
internationally comparable, and the OECD to partner with other relevant international organisations,
i.e. UIS and Eurostat.

An expert group was set up at the end of 2004 to develop the different components of the work.
Currently, the expert group brings together some 30 countries from a wide variety of regions world-wide
and at ditferent stage of development. Large OECD countries such as the United States and Japan are
represented, as well as numerous European countries, but also important emerging economies — e.g. China
and India — and developing countries (e.g. Uganda) concerned with their loss of talents. However, the
involvement of these countries in the project varies according to the development of their statistical system
and the resources they may dedicate to if.

In 2005, the group worked on the deveiopment of a three-component package — methodological
guidelines, output tabulations and a core model questionnaire — in co-ordination with the three international
bodies invotved. A first metadata and data collection was launched in Autumn 2005, which provided a first
set of results for seven countries: Argentina, Australia, Canada, Germany, Portugal, Switzerland and the
United States. It is the aim of this paper to present and analyse these results.

Labour market characteristics and international mobility of doctorate holders: first resuits for seven
OECD countries

Data availability and sources

The project on careers of doctorate holders (CDH) aims at determining the stock of persons having
obtained a highly advanced degree across participating countries, as well as their demographic and
educational characteristics, their labour market situation and international mobiiity. In addition, the
ambition of the project is to give information on the carcer development and prospects of doctorate
holders. The approach is therefore wide and the project, for this reason, draws on all data sources that may
provide information at national level while aiming to report in a harmonised and internationally
comparable manner.

Censuses and labour force surveys are widespread and reasonably harmonised data sources at
international level. They can provide the basic contextual data on doctorate holders that are needed in
addition to the more complex indicators on career path or trajectories emanating from cohort, longitudinal
or retrospective surveys. Five of the seven countries that reported data in this first exercise have

extensively drawn from their census and/or labour force survey, while sometimes also using other data
sources.

The data for Australia and Canada are for the most part generated by the national censuses, while
those for Germany and Switzerland originate from the labour force surveys. The data for the United States,
on the other hand, come from dedicated surveys — i.e. the National Survey of College Graduates and the
Survey of Earned Doctorates. Canada has also conducted a Survey of Earned Doctorates in 2003 and 2004
on the model of the one in the United States and also used some of the results for data provision in this
exercise.

Argentina and Portugal on the other hand have conducted dedicated surveys using the core model
questionnaire developed in the framework of the project. In the case of Portugal, the survey was a pilot test
betore the first full-scale international survey planned for 2007, For this reason, the data presented here for
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Portugal only cover recent doctorate holders, those having received their doctoral degree between 2000 and
2004, while the whole population of doctorate holders is covered in the aforementioned countries, In the
case of Argentina, only employed doctorate holders are covered. In addition, those doctorate holders who
work exclusively for the business sector (without having any academic activity) are not covered, but it
would seem that their number is quite limited. For more details on data availability and sources, see Annex
Tables | and 2.

Number of doctorate holders in the population

The data collected in the framework of the CDH project helps determine the number of doctorate
holders in the population and in the labour force (Table 1) and shows a very contrasted situation between
some of the European and non-European countries having participated in this first exercise. The share of
doctorate holders in the popuiation or labour force of Germany and Switzerland is two or three times
higher than in Australia, Canada and the United States. It is well known that European countries produce a
higher share of university and especially doctoral degrees than the United States (OECD, 2005) and
graduation rates calculated from official education statistics and shown in Table 1 confirm this. In the case
of Germany and Switzerland (but not Portugal), it seems that this also translates into a high percentage of
doctorate holders in the population and labour force. However, data are not available for a sufficient
number of countries to see if this pattern can be generalised to other European countries. There may also be
questions on what is counted as a doctorate in each country and how the ISCED' level 6 definition of an
advanced research degree is applied. The data for Germany and Switzerland, for instance, comprise
doctoral degrees in medicine which are not counted under ISCED 6 in the United States. This, however, is
not sufficient to explain the differences in the volume of degrees delivered between these countries.

Tabie 1. Number of doctorate holders in the population

Argentina |- Australia Canada . | Germany .| Poriugal. {Switzerland. g:;t;i

{2005} - | (2001 D {2000) - (2003):  1°4°{2004) - £ 42003) 3 2003)
Number of doctorate holders per tholsand _pqpulalion’- 0.2 59 ’ T 85 15.4] 2.1 3.0 8.4
Number of doctorate hotders per tholsand Tabour force’ 0.5 7.8 8.2 261 2.6 27.5 10.7
Graduation rates at doctoral Jevel® - im0 ] e 0.8 29, 25 28 1.3
New doctorates per 100 university graduates . . 2.3 39 o112 7.0 10.% 2.3

1. Doctorate holders and population of 25-64 years old, except for Argentina (total doclorate holders and tetal population),

2. Graduation rates are for 2002; they are calculated as the number of persons receiving a doctorate level degree as percentage of
the poputation at the typical age of graduation.

Source: First OECD/Eurostat/UlS data collection on careers of doctorate holders and OECD Education database.

Demographic characteristics of doctorate holders

The first striking demographic feature of doctorate holders is that of the under-representation of
women. With the remarkabie exception of Argentina (and Portugal, to a lesser extent), men represent at
feast two-thirds and sometimes up to three-quarters of doctorate holders in the five other countries. The
balance is a bit better in the United States and Germany than it is in Australia and especially Canada and
Switzerland. The situation is also improving over time, as can be seen from the two countries {Canada and
the United States) that have reported data with an interval of some years (Tabie 2). This improvement can
be attributed to a catching-up phenomenon when looking at the age structure of doctorate holders: except
for Argentina, women are in al}l cases younger than men (Figures 1 fo 8).

i The ISCED (International Standard Classification of Education) is used for classifying educational
programmes and degrees at international level,
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Tabie 2. Sex breakdown of doctorate holders

Argentina’ 2005 |Men 56.9
. : Women. © 431

_ Total | 4000

Australia -} 2001 |iten 71.8
Women 282

: R Total . 100.0
Canada -~ | 1996 |Men 76.2
: S Women 238
' Total ' 100.0

2001 Men 73.2

Women 26.8

Total .. | . 100.0

Germany- 2004 |Men: 678
S - |[Women 32.2
- Total. - |-~ 1000

Portugal 2005 Men 606.8
: . |Women 39.2

S Total . |- :100.0
Switzerland | 2004 |Men 73.2
: Women 26.8

2 Total L1000

United States|] 1993 [Men 739
Women 26.1

Total 100.0

2003 {Men 86.0

- |Women 34.0

~|Total = | 100.9]

Source: First OECD/EurostatiIS data collection on careers of doctorate holders,

The age distribution of doctorate holders varies from one country to another. The youngest population
is found in Australia with 40% of doctorate holders under 45 years old and 32% over 55. Germany and
Switzerland also have around 40% of their population under 45, but a higher percentage (36.7% and 37.6%
respectively) is over 55 years old. The United States has an older population of doctorate holders
characterised by both a higher share of people over 55 (38.8%) and a lower share of people
under 45 (32.2%). Canada is in an intermediary situation between the two European countries and the
United States with 35.6% of persons over 55 and 37.6% under 45, Data for Canada and the United States
also show that the population of doctorate holders has aged over five or ten years of interval.,

The age distribution of doctorate holders in Argentina is characterised by a very high share (more than
60%) of those between the ages of 35 and 55, and a very low share (around 4%) under 35. Could it be that

the young doctorate holders are mainly employed in the business sector (not covered by the survey) or
abroad?
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Figures 1 to 8. Age structure of doctorate holders in six OECD countries
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Educational characteristics of doctorate holders

Doctoral degrees are granted at a younger age in Germany and Switzerland (around 32-33 vears old)
than in Australia, Canada or the United States (35 to 37 years old) or Portugal (37 to 38 years old) as may
be seen from Table 3. This may be explained by different factors affecting the organisation of higher
education at national level: structure of programmes, public or private funding of institutions, access to
doctoral fellowships/scholarships, dependency on loans, or the need to work to finance one's studies.

Table 3. Age at graduation of doctorate holders (in years)

|Austratia 2002.2003 Canage (Sammaml ity 2003 | Portugal 200044 | Switzeriand 2004 | United States 2003
Men - ..)average | median ; average | average | average | median | average | median | average | median | average | median
Natural sciences : 330 0.0 320 2.2 360 348 Nno 30.0 33.8 3.9
Engineering and technology 34.0 320 340 344 _ 368 350 31.6 31.0 35.2 31.6
Medical sciences 7 36.0 a50 330 327 . 400 380 325 31.0 0.2 344
Agricultural sciences 37.0 37.0 38.0 344 86 380 32.6 32.0 35.5 3.8
Social scierices : 42.0 41.0 39.0 334 428 410 338 32.0 40.1 6.4
Humanities . e 438 420 37.0: 369 ' 434 41.0 3t 350 38.3 347
TOTAL e 370 35.0 35.0 33.2 37 32.0 38.2 3.0 32.6 31.0 36.8 32.9
i s o T [T T T et Racme: —
Naturai sciences ' 32.0 29.0 32.0 318 34.8 34.0] EEXNG 30.0 329 30.5
Engineering and technology 4.0 32.0 33.0 338 34.8 34.0 32.8 3.5 343 .5
Medical sciences 380 34.0 34.0 314 14 |0l 311 30.0 42.9 39.9
Agricubtural sciences | - 348 32.0 350 318 : C) . 3B4 38.0 311 305 34.0 328
Social scienices B Y 40.0 3801 332 . 410 400, - 3437 325 402 31
Humanities. = - .l 420 410 390 356 41.8 405 7 a10 350 89 344
TOTAL 37.0 350 3r.e 323 31:.6 32.0 378 a7 322 31.0 38.1 4.0

Source: First CECD/Eurostat/UIS data collection on careers of doctorate holders.

The time to complete a doctoral degree also appears to be much longer in the United States than in
other countries, . e. longer by approximately 30 months (Table 4). This may partly be explained by the fact
that the duration in this country is calculated from the start of graduate school since students may join a
doctoral programme just after their bachelor degree. Many however will first prepare a master degree.
Another reason explaining the longer duration of doctoral degree completion is the lesser access to
fellowships or scholarships and the need for students in the United States to work as rescarch or teaching
assistants in parallel with the preparation of their thesis (Table 5).

Table 4. Time taken to complete a doctoral degree (in months)

- . | Canada : N }

. ;\_u_st_q."alla 2002-2003 200304 ”Portug_al 20{1(?—04 United States 2003
Men : it | average bnedian | average | average | median [average [-median
Natural sciences 870 59,04 63.0 63.5 "B1.D 92.3 8301
Engineering and technology 64.0 ss0| 830 67.2 83.0 888 83.0
Medical sciences . ) B4.0 600 880 83,1 58.0 975 . 900
Agricultural sciencés 70.0 62.0 TO.0 88.3 66.0 96.3 87.0
Social sciences fay TG.0] 780 65.1 610 113.5 5.0
Humanities : 880 60.0 78.0 70.0 6585 117.4 108.0
TOTAL : 88.0 £0.0] 68.0 66.1 62.89 101.1 8%.0
Women N N b B Ll AR
INatural sciences © | ) 88.0 G600 650 652 2.0 a1’ 806
Engineering and technologd - 640 s50.0| °  &20 86.2 850 855 80
Medical sciences . .. 5.0 60.0 67.0 646 63.0; ' 106.9 98.0
Agricusitural sciences 89.0 80.0 61.0 696 B85, 803 84.0
Social sciences X 7.0 88.0 73.0 88.1 630 109.0 98,0
Humanities . 730 710 864G 8.3 75.0) +18.1 108.0]
TOTAE. 68.0 62.91 720 E7.6 65,0 303.5 92.0

Nofe! In the United States, time to complete is defined as duration between starting and completing graduate schoal.
Source: Fisst OECDYEurostat/UILS data collection on careers of doctorate holders.

Differences in graduation age and time for completion between men and women are not very
significant in four countries out of seven. However, women obtain their doctoral degree on average at the

11



DSTI/DOC(2007)2

age of 37 in Canada compared to age 35 for men. Women are also more than one year older than men
when they earn their degree in the United States. The opposite is true in Germany.

Tabie 5. Primary source of funding during completion of doctorate

Argentina Canada, Porugal . [United States
Prictary source of funding R i | FoElE b
Fellowship, scholarship from ingitution 15.3 1001 ) } a3
Feliowship, scholarship from govermment 370 34313 40.8 ’
Fellowship, scholarship from abroad 88 } 03
Teaching assistantship 87 9.2 425 115
iResearch assistantship, . 1.9 1.1 23 215
Other occupation 14.2 100 20 2.8
Employer's reimburserment/assistance 0.4 4.0 1.3
Loan ) . 0o 1.7 01 2.0
Personal savings : " B8 4.1 96 0.2
Spouse’s, partner's or tamily support’ o 28 ¥ . 03 ' 55
Ottier R 1.0 A0 25 88
tinkpown ) 389
Total 1000 106.0 100.0

Source: First OECD/Eurostat/UIS data collection on careers of doctorate hoiders.

There are also differences in graduation age and completion time by field of doctoral degree: it takes
longer to prepare a thesis in humanities or social sciences than one in medical sciences, and even longer
than one in natural sciences or engineering and technology. This again may be due to a number of different
factors. First, field work in humanities or social sciences may take longer than faboratory experiences in
natural sciences or technology. Second, the availability of public funding and/or fellowships/scholarships
in natural sciences and engineering is probably more substantial than in social sciences or humanities. The
data in Annex Tables 3 to 6 confirm this: a higher percentage of students in natural sciences and
engineering benefit from fellowships or scholarships and from teaching or research assistantships. Students
in social sciences and humanities on the other hand are more dependent on other forms of funding such as
other occupations, loans, personal savings or family support,

These results converge with the findings of S. Kergroach and M. Cervantes (2006) who report that
“the average duration of PhD programmes is variable across countries from o minimum of 3 years 1o a
maximum of 6 or 7 years. {..) Generally PhD studies are longer in humanities, social sciences or
theology. (...) International differences in the duration of PhD studies may be due to a range of factors
such as the availability and amount of funding for PhD studies, the structure of academic programmes, the
labour force status of PhDs and post-doctorates (i.e. students versus employees).”

Labour force status of doctorate holders

Many studies show that highly educated people have better employment and job prospects than those
who were not able to pursue higher education (L. Auriol, 2003). This is indeed the case, as confirmed from
the data presented in Table 6. Inactivity rates of university graduates are half of those of the overall
population and their unemployment rates also substantially lower. Doctorate holders are also fess
frequently unemployed than other university graduates. This table also shows that the overall labour
market situations may be quite different from one country to another, which also has an impact on the
situation of university graduates and doctorate holders.
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Table 6. Inactivity and unemployment rates by level of education (per cent)’
(25 years old and more)

- nactivity rate . .. Uneriiployment rate’
Total " University . Doctorate Total: . University .Doctorate
. | population . graduates helders popuiation . graduates : hotders
Austraiia {2001} 240 12.4 18,6 52 26 23
Canada (2001) 33.7 18.7 19.1 8.4 4.5 3.7
Germany [2003)° 415 71,2 227 9.8 48 3.2
Portugal (2003) 349 a6 8.8 5.2 48 2.5
Switzerland (20037 325 16.6 19.0) 34 3.5
United States (20035 210 143 1.4 5.3 3.0 2.9

1. Inactivity rate is defined as the number of inactive people in percentage of the total population; unemployment rate is defined as the
number of unemployed people in percentage of the total labour force.

2. Data for doctorate holders are for 2004,

3. Data are for ages 25-70.

Source: First OECD/Eurostat/UIS data collection on careers of doctorafe holders and OECD Educational Aftainment database.

The transition of doctorate holders to employment can take some time, as is the case for all young
university graduates. For example, a survey conducted by the CEREQ’ in France shows that 7.4% of
doctoral degree awardees in 1998 were still unemployed in 2001 (P. Béret, J.-F. Giret, I. Recotillet, 2002),
In the same way, the data received in the framework of this CDH exercise show that 4.7% of young
Canadians who received their doctoral degree in 1995 were unemployed in 2000. Figure 9 depicts the
unemployment rates of doctorate holders by vear of doctoral award in Australia.

Figure 9. Unemployment rate of doctorate holders by year of doctoral degree ~ Australia 20014

0.0 1 g t t T "
2001 2000 1989 1888 1997 1986 1895 1984 183 1962 1991 1680

Source: First OECDYEurostat/UlS data coliection on careers of docterate holders.

2. Centre d’Etude et de Recherche sur les Qualifications.
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The data in this figure reflect not only the time it takes a doctorate holder to enter the labour market
but also the evolving labour market conditions over the ten years under review. It shows that although
fabour market conditions seem to be more favourable to women in the two years following the doctorate
award (unless there was a drastic improvement for women in the years 2000 and 2001), it takes longer (two
to five more years than for men}) until their unemployment rate stabilizes around 2%.-Men's unemployment
rate drops to 2% after four years compared to after six to nine years for women.

A look at unemployment rates by age category also brings some interesting information. One can see
from Figure i0 that while unemployment decreases with age in Australia, it tends on the contrary to
increase with age in the United States. This pattern differs somehow from that for the total US labour force
and should probably be attributed to the different labour market conditions prevailing for doctorate holders,
especially at the beginning of their career.

Figure 10. Unemployment rates of doctorate holders by age category

1 25-34 years oid  B35-44 years okt [145-54 years ol¢  [355-64 years ole  BI65 or more B AN doctorate holgers i

! Unemplaymeant rate of total labour force

1

Australia 2001 United States 2003

Source: First CECD/Eurostat/iilS data collection on careers of doctorate holders.

The unemployment rate for doctorate holders remains nevertheless generally low — between 2% and
4% —as can be seen from Table 7. Among the countries for which we have data, it is higher in Canada and
lower in Australia and, with the exception of Canada, higher for women that it is for men.
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Table 7. Unemployment rates of doctorate holders {per cent)

“Hnemployment

e - . rate . ]
Australia " Men 2.2
2001iWomen . 27
: - JTotal - . 2.3
Canada . _ ! Men - % 4.0
J2001\Women, - ¢ 30
S Total . 3.7
Germany . Men . 25
2004jWomen - . 47
Total 32
United States. [Men | 2.5
© . 2003|Women . .- 3.7
i fTetab e 29

Source: First OECD/Eurostat/UIS data coliection on careers of doctorate holders.

There are also informative differences according to field of doctoral degree (Figure 11). For example,
unemployment rates for engineering and technology doctorate holders are higher than average doctorate
holders’ unemployment rates and even higher than those of any other discipline in the United States. In
Germany, unemployment rates of engineering doctoral graduates reaches 5.3%. More than 20% of German
engineering and technology doctoral graduates are also employed in occupations classified below the
managerial and professional levels. part of them possibly in occupations labelled “technicians and
associate professionals™ (Annex Table 8). In the United States and Portugal, the unemployment rate of
natural science doctorate holders is also higher than the average unemployment rate. This is somewhat at
odds with the discourse on a possible shortage of natural science and engineering professionals, In contrast,
medical science is the discipline with the lowest unemployment rates. Doctoral graduates in social sciences
and humanities are also less exposed to unemployment than their counterparts in natural sciences and
engineering in the United States. This is also the case in Australia and Portugal for holders of doctorates in
social sciences.

Figure 11. Unemployment rates of doctorate hoiders by field of doctoral degree

! @Neatural sciences  BEngineering and tashnology  EIMedical sciences I3 Agricuitural sciences @ Socialsciences  BHumanities B TOTAL |

%

Australia 2001 Germany 2004 Partugal 2004 United States 2003

Note. Portugal: Doctoral degrees awarded between 2000 and 2004,
Source: First OECD/Eurostat/UIS data collection on careers of doctorate holders.
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Labour conditions can also be gauged through the type of contract {permanent vs. temporary or part-
time vs. full-time} that doctorate recipients hold. Tables 8 and 9 show that, for the countries for which data
could be provided, part-time or temporary employment is not negligible, especially for women. Part-time
employment reaches 18% in Australia and 28% for women both in Australia and Germany. One should
note that part-time employment may to some extent be chosen by women wanting to devote time to their
children, but in some cases they may also be compelled by the lack of infrastructure enabling both parents
to work. A comparison with general employment figures shows that doctorate holders are, however, less
frequently employed on a part-time basis than other employees, especially in the case of women. In
Switzerland, 21% of doctorate holders (26% of women) are on temporary contracts. The data for Germany
show that the youngest doctorate holders are under such contracts: 33.7% of those aged 25-34 and 14.2%
of those aged 35-44. Part of these contracts are most probably for post-doctoral positions. The case of
Portugal is particular in that the population covered is restricted to recent doctorate holders having earned
their doctoral degree in the last five years and thus probably still in a transitional career period. Included in
temporary contracts are also, for this country, all academic staff with five-year working contracts.

Tabie 8. Percentage of full-time/part-fime empioyment

Doctorate holders Total employment ]
Full-time Part-time “Foiltime .|  Parttime
: 1 smployment | employment | erployment | employment
Argentina . 2005 {Total . | 88.4 11.6

Australia’ Men - 887 14.3 842 15.8
2001 Women 71T 283 58.3 41.7
SR i Total B1.8 8.2 72.8 ) 27.2
Germmany . ‘iMen .. . 84.0 6.0 93.7 6.3
" 2004)Women 717 28.3 63.0 37.9

Total . 87.1 12.9 79.9 20.%
United States Men . 94.8 5.2 2.0 8.9
2003 Womeh 86.5) - . 135 81.2 18.8
CA G |Temt b oepol . o B0 . B6BL L .. 132

Saurce: First OECD/Eurostat/UlS data collection on careers of doctorate holders and OECD Labour market statistics database.

Table 9. Percentage of doctorate holders by type of employment contract

Peranent | Temporary

: employment | eniployment
Argentina 2005iTotal ) '92.6 7.4
Germany Men 89.7 10.3
-2004:Women 84.3 5.7
Total . ) 88.0 12.0
Portugal’ Men 28.4 716
- 2004|Women' . 2420 75.8
© |rota ) 26.5 . 735
Swizerland  |Men . . 80.7 18.3
ST 2004iWomen, 74.1 259
iTotal. .. 78.9 ) 211

1. Docloral degrees awarded between 2000 and 2004; inciuded is all academic staff with five-year working contracts.
Sourca: First OECD/Eurostat/UiS data coliection on careers of doctorate holders.

Occupations of doctorate holders

In Argentina, Canada and Germany, 85% of employed doctorate holders work in managing or
professional occupations, This figure rises to over 90% in Portugal and the United States (see Table 10).
This also means that up to 15% of them in Canada and Germany, 10% in Argentina and 8% in Portugal
and the United States are in occupations below their qualifications, At least one-third of employed
doctorate hofders in Argentina, Canada and the United States and up to 78% of the recent doctorate holders
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in Portugal are teaching professionals, which is their main professional destination. In Germany, it is in life
science and health professions that more than one-third of doctorate holders are employed.

It is also important to note that 76% of employed doctorate holders in Canada and 72.5% in the
United States are active in research. In the latter country, the breakdown by sex shows that men (74%)
work as researchers more frequently than women (70%). Information collected on post-doc occupations in
the United States shows that these types of occupations are held by 7.3% of researchers with a doctoral
degree in natural science. This percentage reaches 11.3% for women against 6.9% for men, Postdoctoral
positions also represent 5.8% of female researchers holding a doctoral degree in medical sciences and 1.3%
of male researchers holding a doctoral degree in engineering.

Table 10. Employed doctorate holders by occupation

1SCC-88 title Argenind | Canaa 2001 | Germany 2004”98 2000-| 45 2003

21 Physical, mathernatical and engineering science professionals : .
211 Physicists, chemists and related professionals } 176 6.5 5.0 37 52
212 Mathematiclans, statislicians and related professionals I 04 4.1 09
213 Compuung professionals 04 39 o2 0.3 ’ 38
214 Architects, engineers and related professionals 2.5 51 10.8 2.4 6.3
22 Life sciente and health proféssionals . . . L 248 - 1 SR 7 %<1 I 23 14,2
221 Life science professionals 18.7 33 1.9 0.4 6.0
222 Heaklth professionals (excep? nursing) 8.5 58 324 1.9 T2
223 Nursing and midwifery professmnals 0.3f 0.2 o 0.0 1.0
o Teaching professionals. . . LT 36.4 I Y | SR TS < EEARERE /e | SRR e X X
231 College, university and higher educanon teaching professnonais 354 37:1 6.5 76.4 287
232 Secondary education teaching professionals 0.3 53 1.5 18
233 to 235 | Other teaching professmnats 0.8 1.4 0.4 1.6
24 . Other professionals. .- N ) : 5.6 4 . 153 1.1 B VA
241 Business professionals 1.2 1.8 3.1 0.1 4.6
242 Legal professionals 1.4 08 39 0.1 a4
243 Archivists, librarians and related information professionats 0.0 0.2 a1 05
244 Secial science and related professionals 28 8.5 3.1 0.8 76
245 Writers and creative or performing artists . 0.0 : 23 0.6 1.8

§ O!her ;szesszona!s - i : 1.9 2§

Source: First OECD/Eurostat/UiS data collection on careers of doctorate holders.

In Portugal, up to 90% of recent doctorate holders are active in research, 85% of whom work in the
higher education sector. A look at the distribution of post-doctoral positions reveals that women are more
likely fo hold such positions than men in all doctoral degree fields except humanities {Tabie 11). This
raises the question of possible different recruitment procedures prevailing for male and female researchers.
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Table 11. Percentage of men and women in post-doctoral positions by field of doctoral degree
Portugal, 2000-2604 doctoral awardees

I g Men . - | Women
Natural sciences = 15.8 202
Engineering and technology 50 18.2
Medical sciences 8.3 127
Agricultural sciences 8.3 11.8
Social sciences _ 2.1 3.0
Humanities .~ = o - o 57 32
TOTAL 70 o e 7.7 - 12.4

Source: First CECD/Eurostat/UIS data collection on careers of doctorate hoiders.

Salaries of doctorate holders working as researchers

Canada and the United States provided data on salaries of doctorate holders. Portugal’s data cover
recent doctoral awardees (Table 12).

Table 12. Median annual basic safary of employed doctorate hoiders (current PPP dollar)

Employed as researcher
Sector of employment oo Not
Totat - . Busine?s Government _.Hightfr Private non- of which: _employed ais
- -} enterprise . education : postdocs researcher
. ) sectos profit sector :
e v sector : |0 sector | R I
Canada {2001) Total . | 53 189 49 302 £3 878 54 679 51 244
- [Men ] 57 222 54 727 57 083 58 129 54 636
. Women B 45 668 40 850! 46 739 48300 . 43 523
Portugal® (2004)  |Total ' ' ' 1 ' '
. Men 38 437 38437 38 411 38 437 39 437 29 577 38 437
_ |Women - 38 194 33 206 37 485 38 451| 29 577 2 479 a7 277
United States (2003} |Total
) CilciMen. L 75 000 95 000 85 000 65 000 60 (O 36 000 85 000
[Women : 55000 71 000 65 GO0 53 000 50 060 38 500 53 000

1. Data relate ta total employed in research and non research for Canada.
2. Salaries of doctorate hoiders having received their doctoral degree between 2000 and 2004,

Source: First OECD/Eurcostat/UIS data collection on careers of doctorate holders.

Although the data given in the table above do not refer to the same year, the salary differences
between Canada and the United States cannot merely be attributed to the different years, and salaries of
doctorate holders in the United States therefore appear to be much higher than in Canada. The Scientist
Salary Survey confirms there are salary differences between these two countries for senior research
positions in life sciences, but less so for junior positions (Table 13).

Table 13, Median salaries of scientists in life science in 2003 {current PPP doflar)

© Capnada . . United Kingdom .. - United States
Research director 84677 Liniversity professor 81270 Distinguished researcher 126000
Senior researcher : 49597 |Senior researcher 45190[Senior researcher 75350
Intermediate researcher 37087 Intermediate researcher 35224|Intermediate researcher 36366
Postdos ) 30645{Postdoc o 37337|Postdoc : 35000

Scurce: OECD calculations based on data from “The Scientist 2003 Safary Survey”.

One striking feature in Table 12 is that doctoral graduates in the United States are better paid in
non-research occupations than in research, which is not the case in Canada. In the United States, the
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business sector also offers higher salary levels to researchers than the government sector, and it is in the
higher education sector that researchers have the lowest salary levels. In Canada, the salary levels by sector
rank the other way around: researchers are better paid in higher education than they are in the government
sector and they are the less well paid in the business sector although the salary differentials between sectors
are less marked than in the United States. As may be expected, women are less well paid than men and for
research positions the differential is larger in the United States (-27%) than in Canada (-20%). The
differences are alsc more pronounced in business and less marked in higher education. There is an
exception to this in postdoctoral positions, where women receive higher salaries than men. One should also
note that post-doc salary levels are much fower than other research position salary levels and S. Kergroach
and M. Cervantes (2006) also report that “salaries for early stage researchers are rather low in many
countries relative to per capita GDP”. Sector differences in salaries of recent doctoral recipients in
Portugal mainly affect women: they earn significantly less when they work in the business enterprise or
private non-profit sectors.

Job-to-job mobility: length of stay with the same emplover

One way to gauge job-to-job mobility is to look at length of stay with the same employer, Data have
been provided for Germany and in more detail for Argentina the United States (Table 14).

Table 14. Length of stay of doctorate holders with the same employer

Less than 1 1to 2 years | 3to 4years | 5to 9 years 10 ysars and | TOTAL

year SR : more Y
Non researchars 0.3 4.0  B5 15.1 741 100.0
: Total research R 1394 - s54[ . 148 86.1 100.0
Argentina:(2005) |Researchers Gowemnment sector 0.1 C 248 : 64 “15.9 52.7 100.0
Higher education sector 0.0 58 49 13.0 76.3 100.0
; Total 0.1 12.1 58 14.6 67.5 100.0
Germany {2004) [Total . 10.3) 15.3 1.7 17.8 43.9 100.0
Non researchers . 13.5 18.9 16.8 19.4 31.3 100.0
) . - |Total research 10.8 182 15.2 19.8 36.1 100.0
T e i {Business enterprise secior 16 21.4 17.0 24.7 25.3 100.0
Umt(e;;osat)zstgs Researchers. -~ {Govemment sectar 10.4 19.2 19.7 14.8 3684 100.0
i o, -|Higher education sector 10.8 16.6 13.1 18.3 412 100.0
- {Private non-profit sector 7.4 17.4 234 18.0 337 100.0
[Total - 7T " R 11.8 18.4] 15.6 19.7 34.8 100.0

Source: First OECD/Eurostat/UIS data collection on careers of dociorate hoiders.

Firstly, doctorate holders in Argentina are not very mobile: 82% have been with the same employer
for more than five years. One-quarter of researchers in the government sector, however, have been with
their employer for only one to two years. Secondly, doctorate holders are less mobile in Germany than they
are in the United States: 62% of them have been with the same employer for at least five years in Germany
against 55% in the United States. Thirdly, doctorate holders who are in research occupations in the United
States are less mobile than those in non-research occupations: they are 5% more likely to be with the same
employer for at least five years. In addition, a higher percentage of those in non-research positions hold
their job for less than one year. Among researchers, it is in higher education that mobility is less frequent:
60% of the employed hold their job for at least five years, against 50% in other sectors.

Satisfaction of doctorate holders with their employment situation

Two types of questions are considered here: whether doctorate holders perceive their job as being
related to their doctoral degree, and a ranking of their satisfaction according to a number of criteria (see
below). The United States was able to provide data for the whole population of doctorate holders while
Canada and Portugal gave responses for recent doctorate holders. The vast majority of doctorate holders
consider their job as being related to their doctoral degree. However, 7% of the total US population and of
the Canadian 2000 graduates and 8% of the Portuguese 2000-2004 graduates are not in a job related to
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their degree. Part of this population is probably the same as that identified in Table 10 as employed in
occupations below their qualifications.

Table 15. Satisfaction of doctorate holders with their employment situation — Percentage per criteria

: - Arpenting (2005; S - Paugal feios) SR T inad States {2008] .

Very Somewhat | Semewhat WVery. 3 © Very- - i Somewhat | Somewhat] | Very " Wort - Wary ] Sotnewhat : Sormewhat]  Very
Ciiera safished | ssfisfied |dissafisfed|dissatisfedi Em | gafisfied | satlsfed jdssatisfed|dissalistied| response | satsfied | satisfied jdissalisfied|dissatisfed
Salary 5§ E 3.4 15 78 EX] 556 %6 72 0.9 05 466 142 & 5]
Benefits C 58 A 301 3.6 8.1 a1 522 315 10.2 6.5 w8 225 165 8.9
Job security 29.0 438 125 iz o4 X a3 79.3 224 10 5.9 324 11.4 6.3
Location B 505 RE &3 2 10.7] 36.4 5.2 72 24 0.9 6.4 8.7 By 2.8
Copportunities for advangement | 209 4E8 101 45 a7 57 36,0 379 2558 os s 420 147 8.4
Intellectual challenge 727 LY 24 .6 58] 2.4 4.8 128 a5 [+ 8.7 78.0 7.1 23]
Level of responsibifity 51 E] a3 0.4 B2 126 8.7 i 25 1.0 6.2 306 33 20|
Degree of independsnace.”- i 664 w7 53 1o 71 ki) .7 123 ar 0.4 ®=48 243 42 16
Contribution to sacisty- ’ 454 X 5.1 28 7.3 221 52.9 1.8 A 03 &4 27 43 1.4]
Social status L 172 493 471 45 21.0 a7 727 132 34 i1

Source: First OECD/Eurostat/UtS data collection on cargers of dociorate holders.

The vast majority of doctorate holders also express satisfaction with the employment criteria listed in
Table 15. However, they feel more satisfied with those criteria linked to the content of the work
(intellectual challenge, ievel of responsibility, degree of independence and contribution to society) than
with those related to employment conditions (salary, benefits, job security, location and opportunities for
advancement). Dissatisfaction with salary even reaches 20% of doctorate holders in the United States,
40% in Portugal and 55% in Argentina, and the percentages are even higher for women.

Ouiputs of doctorate holders working as researchers

Argentina and the United States were able to provide data on outputs of doctorate holders working as
researchers. For technical reasons, only the data for the United States are shown in Table 16. These data
show that in general men are more productive than women. Lower productivity of women has been shown
in other studies (M. Bordons, 2005). One reason put forward for this is the fact that women feel more
comfortable with other means of knowledge diffusion, such as teaching activities, for example. The
average number of articles published diminishes with age in the United States (the reverse is true in
Argentina) while the number of books published is higher in the older age categories. Patenting and
commercialisation of products or processes reaches its highest intensity among the middle-aged
researchers in the United States, i.e. between 45 and 54 years old. US citizens are more productive in terms
of patenting and commercialising products and processes while foreign citizens, especially those who are
permanent residents, publish more. Finally, researchers in social sciences and humanities, with the
exception of books, produce less tangible outputs than researchers in other fields. In Argentina, the striking
feature is that most outputs come in the form of articles and some books, while patenting or

commercialisation of products remain marginal. This may be partly due the fact that doctorate holders
working in the business enterprise sector are not covered.
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Table 16. Last five-year outputs of doctorate holders working as researchers in the United States

) Name das - | -Commercialised
: . o L Afficles Books - fnventors in | Patents granted products or
... Average number in the 1ast five years: . g c,. L TR A - g‘-:-:. . processes of
B S - i e o patents’ ‘patents licensed
- ; - - ) - By sex . . .
Men ) N 57 a.7 53 27 11
Women . ) 37 ) 07 3.4 17
L By age Co
25.34 years oid Tt b4 G4 : 3N . 1.0 03
3544 years old . o 53 . 0.5 BN % 2.4 : 1.1
14554 years old . . 5.3 0.8 65 34 1.3
55-64 years oid - e 4.9 08 42 28 0.9
65-70 years old L . 32 0.8 2.5 1.2 0.5/
. ] ) . - o By ciizenship ) i . .
Citizens of the reporting country 4.8 08 5.3} 28 1.1
Foreign citizens who are permanent residents 76 0.9 4.0 2.0 0.9
Foreign citizens who are non-permanent residerits : 58 .4 29 0.8 03
o . L By field of doctorate degree - A A
Natural sciences ; R 87 04 4.5 . 2.3 0.8
Engineering and technology,; B T 45 23 68 33 16
Medical sciences . - L e T e 75 0.9 27 1.8} 0.5
Agricultural sciences - - : 581 07 2.4 0.8 0.4
Social sciences ) 35 08 3.1 1.1 0.4
Humanities : ) . 36 1.0 1.8 17 a3
Othar L T . 8.0 e T . s i
TOTAL EEEN e e T S e e g T g T R T

Source: First OECD/Eurostat/UIS data collection on careers of doctorate holders,

National origin of doctorate holders and international mobility

An important objective of the CDH project is to get better measures of the international mobility of
doctorate holders. To this aim, it was decided to collect data according to various national origin and
mobility criteria, and to cross-classify some of them: data on doctorate holders were collected by both
place of birth and citizenship (as well as by acquisition of citizenship) and cross-classified with data on
residential status, length of stay in the country, previous country of residence and other demographic (sex
and age) and educational variables (field and place of doctoral or previous degree). This approach gives

some interesting results that are shown below and opens new avenues to better refine the measurement of
international mobility.

In a previous paper, J.-C. Dumont and G. Lemaitre (2005) illustrated the differences in the stock of
persons of foreign origin as measured by those foreign-born and those of foreign nationality. The data
collected in the framework of the CDH project confirm these differences, i.e. the stock of peopie foreign-
born is larger than that of foreign nationality (Table 17).
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Table 17. Doctorate holders by sex and country of origin

Citizens of Forelgn Born in the
TOTAL  jthe reporting; ... TOTAL reporting - {Forelgn bara| - Unknown. |
. . COuUndry ’ . country . Pl
Argentlna 2005 |Men 100.0 0.4 100.9 98.6 14
Women 100.0 0.0 100.0 9.4 0.6
: Total 100.0] 0.2 1008 .98.9 R
Australia 2001 |Men 00,0 13.4 100.0 533 45.7[
) Women' 100.0 5.6 100.0 54.2 45.8
Total 190.0 14.0 100.0 538 46.4
-~ IMen 100.0 16.6; 100.0 46.3 53.7
. 1996 |Women. 100.0 ﬁi“f!l . 100.0} 518 48.1 ]
Canada -, o |Total ¢ -400.0 $18.8 2 400,01 47.6 X N
: : [Men 400.0 180 100.0 434 - B6.8] -
2001 |women 100.0 18.2 100.0 52.4 476
Total 100.0 8.0 4 100.0f 459 B4 o
Men 1600 56 160.0 8%.2 11.7[ 74
2003 - [Women 100.0 8.4 1€0.0f 78.8 14.4) 6.8
Germany . Totat 100.6 -6‘85' 100.0 804 _ 126] 7.0
e . [Men 100.0 6‘4§ 160.0 833 1.4 5.3
. 2004 |Women. 100.0 8.6 160.0 80.9 13.3 58
Total ..400.0 7.4 " 100.9}. - 82.5] 42000 55
T |Men T00.0 2.9 100.9) 842 15.8]
- 2000 |Women 100.0 1.7 100.0 87.0 139
Portugai : " |Totat 10600 2.3 - 10001 '85.5 445
Men 100.0 42 106.6 84.8 15.2
2004 | |Women 100.0 5.0 0.0 85.% 14.1
. {Totsl 100.0) 4.5 100.0 85.3 147
Switzerfand’ | 2003 - [Total 100.0 70, 30.0 160,06 57.7 423
| 2004 . {Totay 100.0 . S0 9.9 301 . 160.0- 56.9 419
i WMen 100.0 9.2 9.8 160,01 79.0 21.0
: 1893 |Women 100.0 92.4 7.8 100.0 83.0 17.0
United States| Total 400.0 90.7 g3 " 400.0 80.0 200
Wen 100.0 87.2 12.8 1060 78.2 27.8
2003 [Women 100.9 0.2 9.8 100.0]. 78.5 21.5[
: Total 100.0] 283l | . 14.7) CLA080]7 el .25.7):

Note. Portugal: Percentages are for the population of awardees in the reference year.
Scurce: First OECD/Eurostat/UIS data collection on careers of doctorate holders.

The reason for this is that the foreign-born reflect the cumulative entries of immigrants into the

country across the years, a part of whom has acquired the nationality/citizenship of the recipient couniry.
We see from Table 17 that the foreign contingent is very important in Switzeriand both in terms of the
foreign-born and the foreign citizens. Switzerland is also known for having the highest share of
foreign-born doctoral students among OECD countries. The most striking point revealed by the data,
however, is that the share of foreign-born doctorate holders is much higher in Canada and Australia than it
is in the United States. In Canada, the foreign-born doctorate holders are even more numerous than the
native ones. Table 18 confirms that indeed in the so-called settlement countries — Australia, Canada and to

a lesser extent the United States — a large share of citizens have acquired the nationality of the country
through naturalisation.

Table 18. Doctorate holders who are citizens by nature of citizenship

_Australia {2001) Canada (2061) " Portugal {2004) - United States (2003),
Jo b Ment T Women Total : Men Womean - Total. Men Women Tota! Men Women - Tolai
Citizens of the country 100.0 100.0 1830.G] 106.0 100.0 100.0 106.0 180.0 ., 00,0 100.0, 100,60 190.0
" of which: o '
by birth 61.0 63.5 61.7] 53.6 64.7 58.6 87.6 8.5 385 B2.7 87.0 842
by naturalisation 38.1 35.4 37.3) 46.5 363 43,4, 12.4 i0.5 11.5] 17.3 13.0 15.8

Sowrce; First OECD/Eurostat/UlS data collection on careers of doctorate holders.

The data for Canada and the United States also show that the population born in the country is
roughly equal to the number holding citizenship of the country by birth, and that the foreign population is
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roughly equal to the number of those born abroad, minus the number of people who since acquired the
citizenship of the country (the difference being accounted for by nationals born abroad, Box 3 of Chart 1).
This is because birth within the territory automatically conveys the citizenship of the country, i.e. jus soli
appiies in their case: Boxes 2 and 5 of Chart 1 are equal fo zero. This is not, however, the case in most
other countries. In Germany and in Switzerland, for example, legislation governing the granting of
citizenship is much more strict, and children and grandchildren born in the country of immigrant parents
may not have acquired the citizenship in their country of birth. The data supplied by Germany and
Switzerland in the course of this exercise are unfortunately incomplete, and we were not able to include
them.

The fact remains, however, that for “immigration countries”, such as Canada and the United States,
the number of doctorate holders born abroad who have acquired citizenship (Box 4 of Chart 1) will provide
an indicator of definitive or long-term immigration, while those who were born abroad and hold foreign
citizenship (Boxes 6 and 7 of Chart 1), with the exception of those who chose to retain their original
citizenship even though they have settled permanently in the country, will give an indication of mere
recent immigration or of temporary mobility toward the country. Information on residential status
(temporary or permanent) can refine the data on the timing (recent or earlier) of arrivals in the country.
These data show, for example, that the foreign-born population is much more integrated in Canada, either
through naturalisation or the granting of permanent residence, while the temporary resident population is
more significant in the United States (Table 19).

Chart 1. Distribution of a country’s population according to the origin of its inhabitants

Non citizens

5. Native and non citizen|

&. Foreign bomn, non
citizen and resident

4. Foreigr born and 7. Foreign bom, non
citizen by naturalisation fcitizen.and non resident

Foreign born

Source: COECD, Directorate for science, technology and industry.

Table 19. Breakdown of foreign-born doctorate holders
in Canada and the United States

Co s | United-States
: - | canadagzooty | PYECE

Citizen ' 66.7 54.3
By hirth R 1.1 0.0
By naturalisation 65.6 54.3
Foreign citizen X 45.7
Resident ; 1 27.4 311
Non resident - S 5.9 14.8
Total - 18000 LA

Scurge: First OECD/Eurostat/UIS data collection on careers of doctorate holders.

A look at the regions of origin of alien doctorate holders in the reporting countries also provides some
interesting information. In the United States, as well as in Canada and in Australia, the two main regions of
origin are Asia and Europe. If we compare the numbers in terms of place of birth and citizenship
(Table 20), we see that, in the United States, doctorate holders born in Asia are more than 2.5 times higher
than those with Asian citizenship, which indicates that a very large share of the Asian-born have acquired
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US citizenship’. The ratio is about two for Europe, Africa and South America and the numbers are of a
smalfer magnitude. With the exception of those from Asian origin, probably due to the large inflow from
China, the number of foreign citizens has however grown faster than the number of foreign born over the
period 1993 to 2003, indicating a lesser propensity to acquire US citizenship. Data on residential status
also show a lesser propensity to become permanent resident (68% of foreign citizens in 2003 against 80%
in 1993). The United States nevertheless remains an important magnet for doctorate holders, who probably
come more than in the past for reasons linked 1o temporary labour market opportunities as opposed to
educational or long-term settlement possibilities, as we will see later in this paper.

Table 20. Number of foreign doctorate holders in the United States by region of origin

2003 L1993 " | 1993-2003 growth rate (%)
. citizenstrom - bhom in__ |citizensfrom  bomin  |citizens from.  born in

Africa 10 800 23 800 4900 11500 120.4 107.0
North America 18 100 32 800 11 700 25 009 63.2' 30.4
South America 10500 20 500 4 400 8900 138.6 130.3
Asia 73 400 195 600 44 500 86 200 84.9 97.2
Europe 50 400 104 800 %7 900 61 800 80.6 9.8
Oceanid _ 4300 3800 2700 3400 583 11.8)
Total oo ) 1B8500 381100 96100 209 800 753 . B16

Source! First OECD/Eurostat/UIS data collection on caraers of doctorate hoiders.

Conversely to the situation in the United States, the percentage of European Union-born doctorate
holders (41%) in Australia is higher than the Asian-born (27%) (‘Table 21).

Table 21. Percentage of foreign doctorate hoiders by region of birth

o Australia 2001 " 1 .. United States 2003

: . . Men . Women Total Men - - Woemen Total .-
OECD non-EU countries’ . L 1587 180 - 164 141 138 140
OECD EU countries' = ° : e T 41.1 389 405 205. 223 . 210
Non-OECD Elf countries’ " %! CooTmRELL j : 07 0.7 0.7§ 0.4 04
Africa S A 1.4 0.8 1.2 . B8 8.2 6.5
Asia {except Japan, Korea and Turkey) 289 27.8 27.2 49.4 41.0 47.0
Oceania : ' _ 7.0 8.7 6.9 0.9 1.2 0
Caribbean countries : G.1 0.2 0.2 1.4 3.1 1.8
Central and South America (except Mexico and the Caribbean}) 0.8 1.4 0.9 4.5 11.0 6.3
Non-OECD and non-EU Europe’ ) . 2.9 44 3.2 59 7.1 6.3
Unknown or not eisewhere classiied R 2.1 27 23

1. GECD non-EL coundies (AUS, CAN, CHE, TEL, WP, KOR, MEX, NOR, NZL, TUR, USA)
DELCE El eounfries [AUT, BEL, GZE, DELL ONK, ESP, FIM, FRA, GRR, GRC. HUN,IEL, fTA, LUX, MLD, POL, PRT. SVK, SWEY
Non-OECD EU sauntries {CYP, EST, LTU, LA, MLT, SV}
Mdrica
Asie (exoept Japar, Kecea and Turkeyd
Ocsania
Catizhean countrics
Sentral and Seuts Amarica {axcapt Mesics aad the Sarichean)
Nen-OECD sad non-E4l Furope (HAV,BIH YUS MKDALB BLR UKR, ROM DGR MIA RUS, small siates)
Unsnown o nat siseudiere gassified

Source: First OECD/Eurostat/UIS data collection on careers of doctorate holders.

More data on the date and place of doctoral and previous university degrees as weil as information on
intentions to stay or move out of the country can help better understand international mobility patterns of
doctorate holders, in particular those who are foreign citizens.

3. There may aiso be among the Asian-born a small share of US citizens (Box 3 of Chartl) or other
non-Asian citizens.
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Table 22, on where doctoral degrees are awarded, shows different patterns across countries. First, the
share of citizens of the three reporting countries having received their doctorate abroad varies greatly. It is
very low as expected in the United States (5%), the double (10%) in Portugal® and reaches 19% in
Argentina (there are almost no foreign doctorate holders in Argentina, so the total shown in the table
roughly corresponds to citizens from Argentina). Not surprisingly, higher percentages of foreign citizens
have earned their doctoral degrees abroad: 15% in Portugal and up to 43% in the United States. This latter
figure may be surprising knowing that many foreigners come to the United States to prepare their doctoral
degree, and hence reveals that there are also many foreigners that come to work in the United States having
been trained for research abroad.

Table 22. Place of doctoral degree award by citizenship

Argentina - Portugal | sl United States
Total Citizens | ! oreian ‘Citizens Foreign
- citizens CT citizens
Total _ 100.6 100.0 100.0 100.0 100.0
Have received their doctorate degree in the county 81.% 82.8 84.8 94.8 56.8
Have received their doctorate degree abroad ., 189 10,2 15.2 52 432

Source: First OECD/Eurostal/UIS data collection on carsers of doctorate holders.

This is confirmed by the reasons given by foreign doctorate holders for coming to the United States.
Beyoend keeping count of cross-border movements, policymakers are interested in the reasons or motives
for these movements. The project on doctorate holders’™ careers is thus seeking to collect qualitative
information on mobility intentions and motivations. These data are for the moment only available for the
United States, but they offer some evidence as to how mobility motivation has evolved over time, and how
this relates to the residential status of migrants in the country. The data in Table 23 show that over the last
five years, educational opportunities in the United States have become less prominent as a reason for
moving to the United States than job or economic opportunities, compared to the previous five years.
Reasons relating to scientific or professional infrastructures also became more important. These trends are
particularly marked among doctorate holders with permanent resident status. For those who have acquired
US citizenship, family-related reasons also play an important role, aithough less so in the last five years
compared to the prior five-year period.

Table 23. Reasons given by doctorate holders for coming to the United States over the last 10 years

(2003 data)
. Citizens of the _Foreign cifizens TR
Ersterid e conriry e vhe jpst five yoare country (by Permanent Ndn—perm_a_nent R Total .
) | naturatisationy residents | .residents )
Educational opportunities in the United States ; 281 14.4 6.0 231
Family-related reasons ’ 203 6.01 8.9
Job or economic oppostunities . 250 456 285 3.7
Scientific or professional infrasteucture In my field | 2.8 40.0 395 364
All reasons ' - 100.0] 100.0: 100.0 100.0
Citizens.of the | Faoreign citizens -
Expirrest e 0oty Fep 10 dan yeon country{by i Parmanent | Non-permanent - Tuotal

: haturalisation) residents residents
Educational opportunities in the United States 18.9: 27 4 281 310
Family-related reasons 2.5 10.7) 4.2 10.7,
Job or economic opportunities 217, 29 2] 21.3) 25.0
Scientific or professional infrastructure nimy fietd 214 30.1 35.8 3.3
Other regsons Lo ) 4.8 28] 0.7 21
Al reasons 100.0/ 400.0f - S fog0b - 4000

Source: First OECD/Eurostat/UIS data collection on careers of doctorate holders.
4. In addition, 31% of all doctorate holders having received their doctoral degree abroad had also earned their

earlier degree abroad {and 8% of those having received their doctoral degree in Portugal).
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Data on intentions to move out of the country are also collected on an optional basis in the CDH
project. Data in Table 24 confirm that US citizens are not very internationally mobile: only 5% of recent
doctorate holders declare their intentions to move out of the country, but this figure rises to around 15%
among Canadian and Portuguese citizens. Forty percent of foreign citizens in both Canada and the
United States intend to leave the country in the next year, whereas only 25% intend to do so in Portugal.

Table 24. Percentage of recent doctorate holders having declared intentions
to move out of the country in the next year

-Canada | Portugal  |United-States
: ] {2003-2004) | - (2000-2004) {2603)

Citizens -~ - © 16.6 14.8 5.0
Foreign citizens. 322 25.0 40.1

Source: First OECD/Eurostal/UlS data collection on careers of docterate holdars.

A look at intended destinations provides more information. Among Portuguese doctorate holders
mtending to move, 60% plan to go eisewhere in Europe (of which haif to the United Kingdom or Spain)
and 30% to America (of which 66% to the United States). Three-quarters of the Canadian citizens
intending to move plan to go to the United States and 18% to Europe. In the United States, doctorate
holders” chosen destinations vary greatly depending on whether they are citizens or not. About half of US
citizens wiil choose Europe as their next destination and 20% will choose Asia. Among foreign doctorate
holders in the United States, destination choices probably reflect their origin to some extent: 57% will
choose Asia and 16% Europe (Figures 12 and 13).

Figures 12 to 13. Intended destination of 2003 doctorate recipients wishing to leave the United States

Citizens Foreign citizens

Oceanis
2% i

Atica North America

3%

Ceeania Adrica
% 4%

North Amarica Europe
17%

South Amesica

Southy America 0%

4%

Asia
%

57%

Source: First OECD/Eurostat/US data coflection on careers of doctorate holders.

The Portuguese survey provides additional information about reasons behind these intentions to move,
and their analysis reveals that: "“the main reasons are the conclusion of post-doc in a foreign country for
the Portuguese recent doctorates (60%) and family or personal reasons for the foreign recent doctorates
(37%) " (OCES, 2006).

Conclusion

The first OECD/Eurostat/UIS data collection on careers of doctorate holders helps to better
understand what the main demographic, educational, tabour market and mobility patterns of doctoral
graduates are. Their share in the population and in the labour force varies widely from one country to
another: it is two or three times larger in Germany and Switzerland than in Australia, Canada and the
United States. In these five countries, women represent only one-quarter to one-third of doctorate holders.
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The United States has an older population of doctorate holders than the other countries analysed in this
paper and the data show that this population is still ageing, as is also the case in Canada. In the
United States, age at graduation is higher and completion time for doctorates is also longer. In all
countries, it also takes longer to prepare a doctorate in social sciences and humanities than in natural
sciences and engineering. Not surprisingly, unemployment rates of doctorate holders remain low, but are
relatively higher in natural sciences and engineering. Furthermore, a significant share of the population
seems to be overqualified for their current occupations. A non-negligible share works on temporary
contracts or part time, especially women. Amongst young researchers, women aiso seem to be more likely
to hold post-doctoral positions than men. In addition, there are important salary differences between men
and women and across sectors, especially in the United States. In the United States, as well as in Portugal
and Argentina, salary is one of the main reasons why doctoral graduates are dissatisfied with their
employment situation.

This first data collection also brings some progress in the measurement of international mobility by
cross-classifying place of birth and citizenship with residential status and other variables. It shows a high
share of foreign doctorate holders in Switzerland and also a higher share of foreign-born doctorate holders
in Canada and Australia than in the United States, a younger population of foreign doctorate holders than
those of the country, and confirms the importance of Asia and Europe as the two main regions of otigin of
foreign doctorate holders in Australia, Canada and the United States. Data on place of doctoral degree
reveals that there are many foreigners coming to work to the United States having been trained for research
abroad, and that this pattern has grown stronger in recent years. Data on intentions to move abroad confirm
the Tow propensity of US citizens to be mobile. Among mobile young Canadian citizens, three-quarters
choose the United States as their next destination. Mobile young Portuguese doctorate holders move
abroad to join a post-doctoral position.

These qualitative indicators on mobility intentions and motivations are extremely useful to help
understand the complex patterns of international mobility that cannot only be gauged through quantitative
data because of, infer alia, the heterogeneity of migration systems across countries, It is only in the light of
data on intentions or reasons for moving abroad that some of the quantitative indicators can be interpreted.
All efforts should therefore be conducted to collect and refine such information. The CDH project also
brings important added value by introducing the collection of information on doctoral graduates’
perceptions of their employment situation. Data on doctorate holders’ satisfaction with their salaries,
working conditions or other criteria are for instance of great value for the steering of research systems. It is
important that a larger number of countries be able to collect such data, more of which should become
available in the future.
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