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Abstract
We build upon recent literature to do several esescto assess benefits and costs of the brain tirai
Africa. Contrary to a lot of the worries expressedhe media and in aid agencies, the Brain dmsin i
probably a net benefit to the source countries.nvé&e several arguments: (1) the African brain drain
is not large enough to have much effect on AfricKal gap relative to the rest of the world. Since
other regions had a larger brain drain, the slalb dpetween Africa and the rest would actually be
larger in a counterfactual world of NO brain drawth the same amount of skill creation. (2) The
gains to the migrants themselves and their familibe receive indirect utility and remittances more
than offset the losses of the brain drain. Accadim one of our calculations, the present value of
remittances more than covers the cost of educatibgain drainer in the source country. (3) Brain
drain has a positive effect on skill accumulatibattappears to offset one for one the loss ofsstall
the brain drain. Hence it is not surprising that fai¢ to identify any negative growth effect of the
brain drain. Although some of our exercises afiameon special assumptions and shaky data that
require further investigation, we conclude baseduiat we can know in this paper that the brain
drain is on balance good for Africa

! We thank the participants of the conference onlsS&itd the Brain Drain organized by Professor JgBhagwati in
March of 2005, with special thanks to Jagdish Bregtgvior inviting us to the conference and for Helpuggestions,
and also Gordon Hanson, Guillermina Jasso and Ragensweig, for very helpful comments. We also khless
Benhabib for useful comments and Silvana Melitskd @obias Pfutze for outstanding research assistarte usual
disclaimer of course applies — we are responsdrlalf remaining errors in the paper.



Fear of the brain drain seems to dominate manydssons of foreign aid and national policy in
developing countries. Should aid donors and goventrbudgets subsidize formation of skills, when
skilled workers might then leave for rich countfle€ould poor countries possibly obtain a
POSITIVE return from the brain drain? We will aggiinat the answer could be "yes." This would be
contrary to most of the received wisdom, and dedfipicontrary to remarks and comments in the
media

These issues become more salient the poorer theescountry, so Africa is the source of some of the
most fearful concerns about the brain drain. Theii Globe and Mail (November 2, 2005) went so
far as to write an article about the African brdrain entitled “The new slave trade: A poor couistry
best workers” in which it said warned that rich otries could “suck all of the human capital out of
the poor countries, leaving them forever destitute.

These fears lead to bold and imaginative propdealsolutions:

“countries concerned about a “brain drain” of thedined physicians to OECD markets might be abletuce those risks
by setting national training requirements slighdyer than the rich countries’ standards.” (Worla® and IMF, 2007)

Developing countries and organizations in develggiountries should explore possibilities of limiirecruitment from
abroad.... The United States and other recruitingntas should end active recruitment of health ggefonals from
developing countries, absent agreement with thosatdes. (Physicians for Human Rights (PHR), 2004

The UK has already acted on the latter suggesuiih,the Department of Health issuing a list of
countries (including most countries in Africa) frammich recruitment of nurses is banned. The PHR
report has an extensive discussion of how to pitesigled workers in poor countries from getting
around the restrictions (oh no, they might chedkjoln opportunities on the Internet!)

We argue in this paper that these fears are owerbldhe brain drain has both costs and benefits for
Africans. It is not at all clear that Africans averse off because of the opportunity for skilledrkers

to migrate to rich countries. We engage in botlotegcal and empirical exercises to evaluate the
costs and benefits of the brain drain.

We build upon a rich literature that gives a muatrerbalanced picture of the possibility of “brain
gain” in addition to or instead of “brain drain” éiBe et al. (2001, 2003), Clemens (2007), Docquier
and Rapoport (2004), Faini (2006), Lucas (2005 6200lanning (2007), Mountford (1997), Stark
(2004), Stark et al. (1997, 1998), Stark and Wa24a§?2)).

We also offer a different perspective on evaluabirgn drain than is common in aid agency
discussions. Contrary to the mercantilist presuomptif development thinking that the main objective
should be to maximize development of nation-statesare concerned with the well-being (and
rights) of individuals. Tanzania’s development onlgtters because it affects the well-being of
individual Tanzanians. The net benefits and cosksain drain should be viewed from the perspective
of individuals, including those who migrate. The&seo reason to ignore the benefits accruing from a
given policy to a Tanzanian who is no longer in Zama.

We will be frank about some of our priors. We ao¢hlered by the double-standard that exists in much
policy discussion of the brain drain. Restricti@msmobility of Africans are discussed casually by
people who would never accept limitations on tlegin mobility. One of the authors of this paper was



born in a poor American region (West Virginia) ahd other in a poor African country (Ghana).
There is no discussion in American policy-makingleis of limiting “brain drain” out of West
Virginia, even though there has also been a masdusxof skills there, but the analogous situation i
Ghana calls for “action plans” to limit the brairath. Perhaps the advocates of curbing the braimdr
are correct about its costs outweighing its besghitit then they should also make the same
recommendations for brain drain out of poor regiontheir own countries. Our prior is that indivadu
freedom of choice as to where to work and live goad thing in itself, whether within or between
countries, and advocates for restrictions on tiesdom carry some burden of proof.

Of course, whether the brain drain has a positiveegative effect on specific groups is an emplirica
issue and, despite our priors, we will keep an aper on what the evidence shows and theory
suggests. To start off, let us give a list of thesps and minuses of the brain drain for Africarss

list cannot be comprehensive, but it will help getstarted. The implied counterfactual is that
migration of skilled workers to rich countries does take place.

Pluses and minuses of the Brain Drain:
Minuses (case for stopping the Brain Drain)

1. Skills are necessary for long-run development efgburce country, therefore skilled workers
should stay at home.

2. The human capital of the migrants may have hadsdipe effect on the income or the growth
of income of those left behind if they had stayed.

3. The human capital of the migrants may have hadsdipe effect on institutions or political
leadership of the home society if they had stayed.

4. Family separation due to migration may cause dathigrants and those left behind to suffer
iIn non-monetary ways.

Pluses (case for letting the Brain Drain happen without restrictions)

=

The migrants themselves are better off, by reveateterence since migration is voluntary

2. Family members left behind may derive indirectitytifrom the greater well-being of the
migrants (and if the migration decision was madéhsyfamily as a whole, the family is also
better off by revealed preference)

3. The migrants may send remittances back to booshtmenes of those left behind.

4. The home country population may have stronger ineesito invest in human capital if they

have opportunity to migrate.

The migrants may have a positive effect on politicgstitutions from abroad.

The threat of migration may serve as a check oméhmavior of rulers at home (one specific

example: it may change government’s behavior iressively taxing or paying low salaries to

professionals)

The migrants may return home permanently or tempgraringing back technology

The migrants may facilitate trading networks timatréase source country exports to the

destination country (cf. Rauch on the Chinese diesgp

9. Individual freedom is enhanced by giving individsiapportunities to migrate.
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In this paper, we will explore theoretically andpntally some of these pluses and minuses. Before
doing that, we will simply put in context the scagfehe African brain drain phenomenon, describing
why it seems alarming to so many people. Then Wledwian exercise to place some bounds on what
effect the brain drain might have had accordingame simple (and we will argue, unrealistically
exaggerating the effect of the brain drain) codattuals. Even under these upper bound
counterfactuals, we find the quantitative significa of the brain drain to be small for Africa. Neve

will present a general theoretical framework foalerating the brain drain’s effect on the individual
concerned, and we will perform some illustrativereises by calibrating the parameters of the model.
We find plenty of reason to believe that the berefiay outweigh the costs once we take into account
the gain to the migrants, the indirect utility adog to their families, and the effect of remittaac

Lastly, we will test empirically predictions abdbe effect of brain drain on skill accumulation and
economic growth. We find evidence that the oppoatyuior brain drain does stimulate skill
accumulation and that this effect seems to offsetirect loss of skills from brain drain. We find
evidence for an adverse effect of brain drain amemic growth.

|. The African Brain Drain in Context

The African Brain Drain is not so new. There &emall numbers of Africans going abroad during
the early 1700's for western education. Many whotwe be educated went to study religion.
McWilliam (1959) tells us of a Ghanaian with thetBluname of Jacobus Capitein, sent by the Dutch
to at Leyden University in the 1700's. His intellead activities included translating the bookslod t
apostles into the local language Fante and in ptiegpan argument as to why slavery is consistent
with religious doctrines. He was ridiculed by higropeople and ignored by the Europeans, and died
at 30 years of age. His generation of brain draimesre most probably very influential in translgtin
local languages and spreading the use of the writtard.

Kwegyir Aggrey is an exemplar of the brain driibm the early 1900's. He too was a Ghanaian,
studying at Columbia University in the 1920's arabwonnected to the Phelps-Stokes fund and
Caroline Phelps-Stokes, a New York philanthropigha lifelong concern for the educational needs
of the underprivileged. This connection resultetmdtely in Ghana's first co-ed, non denominational
school, Achimota School, which later on became whabw the University of Ghana, which is
Ghana's largest, oldest and most prestigious wsityer

Many of the independence leaders in Africa ikemnselves part of a Brain drain in the early 20th
century. Hastings Banda, Jomo Kenyatta, and méamsr dtfrican independence leaders were all part
of an initial brain drain who met and strategizedhe UK and USA and then returned to fight for
independence. Azikiwe, the Nigerian independenaddestudied at Lincoln University in
Pennsylvania, and was instrumental in bringindioWS Kwame Nkrumah, Ghana's independence
leader, to the same institution where the latteeireed a Bachelors degree in Economics and
Sociology, and subsequently a Master's degreeilog@phy at the University of Pennsylvania.
Without that brain drain, independence may haveiwed much later, if at all, in many African
Countries. (These independence leaders were atsmiact with and in some cases contributing to
the dialogue within the American civil rights movent.)

Table 1 describes the most recent data on the sfdpe brain drain in Africa today, as compared to
other regions. This table is only about the staxfkskilled emigrants (where skilled is defined as



individuals with tertiary education) relative tdet stocks, and contains nothing about flows. The
most straightforward statistic on the brain draithie percent of skilled nationals residing outsitie
the country. We see that this statistic is worseAfoica than most other major regions of the world
with 13 percent of African skilled workers residiogtside of Africa. Only Oceania and the Caribbean
are much worse, and these are rather special eabese are very small populations that appear not
to be bound very much by immigration restrictioos:earby rich countries (Australia/New Zealand
and the United States, respectively). Mexico/Céwtraerica is slightly worse than Africa, but th&s i
also a special case because of the massive floaltgpes of migrants from this region to rich
countries, as shown in column 2 (the U.S. in thise}. Africa stands out for a significant brainilra
despite tiny overall emigration stocks. One wagramatize this is to take the ratio of column (L) t
column (2), which can be thought of as the ratiprababilities of skilled emigration to overall
emigration. This ratio is much higher than anywtedse in the world. A related way in which Africa
stands out is that skilled migrants make up a latgee of total migrants (column 3), despite tloalo
population having a low share of skilled workerslgenn 4). Column 7 dramatizes this aspect by
taking the ratio of Column (3) to Column (4), argha this ratio is far higher than anywhere else in
the world.



Table 1: Comparing Brain Drain by Region, Year 2000

(1) Skilled
emigrants/ (5) Ratio of (6) Ratio of
(Skilled probability of probability that
emigrants emigration for  an emigrant will
+ Skilled  (2) (4) Skilled skilled to overall be skilled to
working Emigrants/  (3) Skilled Residents/ probability of probability that a
age (Emigrants+ Emigrants/  All emigration resident will be

Name residents) Residents) All Emigrants Residents (1)/(2) skilled (3)/(4)

Sub-Saharan Africa 13% 1% 43% 3% 13.6 154

World 5% 2% 35% 11% 2.9 3.1

North America 1% 1% 58% 51% 11 1.1

Caribbean 43% 15% 39% 9% 2.8 4.2

Mexico/Central

America 17% 12% 17% 11% 1.4 15

South America 5% 2% 41% 12% 3.2 3.3

Eastern Europe 4% 2% 34% 17% 1.9 2.0

Rest of Europe 9% 5% 31% 18% 1.6 1.7

North Africa 7% 3% 19% 9% 2.1 2.2

East Asia 5% 1% 53% 6% 8.4 8.8

West Asia 7% 4% 23% 11% 1.9 2.0

Australia/New Zealand 5% 4% 49% 33% 15 15

Oceania 49% 8% 35% 3% 6.4 11.5

Source: Docquier and Marfouk (2005)

Table 2 shows the same statistics as Table 1lfordwidual African countries. Cape Verde and the
Gambia are the countries with the highest braimdxa percentage of skilled nationals (there is a
general empirical regularity that the smallest ¢oas have the highest brain drain).



Table 2: Africa Brain Drain in Year 2000

(1) Skilled

emigrants/ (Skilled

emigrants + Skilled (2) Emigrants/ (3) Skilled (4) Skilled

working age (Emigrants+ Emigrants/ Al Residents/All
Name residents) Residents) Emigrants Residents
Angola 33% 3% 17% 1%
Benin 11% 0% 53% 2%
Botswana 4% 0% 34% 4%
Burkina Faso 3% 0% 30% 2%
Burundi 9% 0% 51% 2%
Cameroon 17% 1% 50% 2%
Cape Verde 67% 25% 15% 2%
Central African Republic 7% 0% 41% 2%
Chad 2% 0% 48% 2%
Comoros 21% 4% 13% 2%
Congo, Dem. Rep. of the 14% 1% 37% 1%
Congo, Rep. of the 22% 3% 40% 4%
Cote d'lvoire 6% 1% 31% 3%
Djibouti 11% 1% 38% 2%
Equatorial Guinea 13% 4% 12% 4%
Eritrea 34% 2% 41% 2%
Ethiopia 10% 0% 49% 2%
Gabon 15% 1% 53% 3%
Gambia, The 63% 3% 20% 0%
Ghana 47% 2% 44% 1%
Guinea 11% 0% 26% 1%
Guinea-Bissau 24% 2% 14% 1%
Kenya 38% 2% 45% 1%
Lesotho 4% 0% 50% 1%
Liberia 45% 4% 58% 3%
Madagascar 8% 0% 43% 3%
Malawi 19% 0% 43% 1%
Mali 15% 1% 11% 1%
Mauritania 12% 1% 22% 2%
Mauritius 56% 11% 29% 3%
Mozambique 45% 1% 18% 0%
Namibia 3% 0% 51% 4%
Niger 6% 0% 49% 1%
Nigeria 11% 1% 65% 3%
Rwanda 26% 0% 48% 1%
Sao Tome and Principe 22% 6% 18% 4%
Senegal 18% 3% 17% 2%
Seychelles 56% 20% 37% 7%
Sierra Leone 53% 2% 50% 1%
Somalia 33% 3% 28% 2%
South Africa 8% 1% 63% 10%
Sudan 7% 0% 52% 2%
Swaziland 0% 0% 56% 4%
Tanzania 12% 1% 51% 2%
Togo 19% 1% 40% 2%
Uganda 36% 1% 46% 1%
Zambia 17% 1% 48% 2%

Zimbabwe 13% 1% 55% 5%




Source: Docquier and Marfouk (2005)

Table 3 shows instead the absolute size of migratiocks by source country, as well as the shdres o
different regional destinations. The brain drawomi Africa consists of slightly less than 1 million
tertiary educated people. The top 2 countries gokite size are South Africa and Nigeria, both not
surprising given their population size). Smallearies with a history of violent upheaval alsowho
up towards the top of the list. Kenya and Ghanarayee surprising outliers as #3 and #4. English-
speaking countries are more likely to rank highiytlois list. As far as destinations, the bulk & th
African brain drain is almost evenly split betwdeurope and the Americas, with less than 10 percent
going to Asia/Oceania. However, this varies enorshohy country, with Ethiopia and Liberia heavily
skewed towards the Americas (presumably the Urtdl JFeiancophone countries toward Europe
(presumably France).



Table 3: African skilled emigrants by Source and Dstination

Destination Shares

Source Total America Europe Asia/ Oceania
South Africa 168,083 37% 32% 31%
Nigeria 149,494 64% 35% 1%
Kenya 77,516 45% 49% 6%
Ghana 71,309 56% 42% 2%
Ethiopia 51,392 78% 18% 3%
Uganda 34,970 45% 52% 3%
Congo, Dem. Rep. of the 33,085 25% 75% 1%
Zimbabwe 32,676 28% 49% 23%
Tanzania 32,255 62% 34% 4%
Somalia 27,916 43% 53% 4%
Mauritius 23,043 22% 53% 25%
Cameroon 21,822 42% 58% 0%
Liberia 20,842 91% 8% 0%
Angola 20,449 12% 87% 1%
Sudan 18,789 60% 29% 11%
Sierra Leone 18,010 58% 41% 1%
Senegal 15,729 34% 66% 1%
Congo, Rep. of the 14,672 20% 79% 1%
Zambia 13,739 37% 45% 18%
Eritrea 13,144 74% 21% 5%
Cote d'lvoire 12,088 35% 65% 0%
Madagascar 12,080 18% 81% 1%
Mozambique 10,696 15% 83% 3%
Cape Verde 8,128 53% 47% 0%
Togo 7,874 27% 73% 0%
Malawi 5,474 28% 65% 7%
Benin 4,786 25% 75% 0%
Rwanda 4,528 53% 46% 1%
Mali 3,854 22% 77% 1%
Guinea 3,668 53% 46% 1%
Gambia, The 3,648 32% 67% 1%
Burundi 3,557 56% 43% 1%
Mauritania 2,556 41% 59% 0%
Seychelles 2,426 40% 34% 25%
Gabon 2,170 11% 89% 1%
Burkina Faso 1,926 27% 73% 0%
Central African Republic 1,894 11% 88% 1%
Guinea-Bissau 1,525 1% 98% 1%
Comoros 1,349 11% 88% 0%
Chad 1,320 36% 62% 2%
Swaziland 1,053 69% 20% 11%
Niger 1,042 39% 60% 1%
Namibia 1,026 25% 40% 36%
Equatorial Guinea 1,012 1% 99% 0%
Botswana 940 23% 45% 32%
Djibouti 615 26% 70% 4%
Sao Tome and Principe 571 21% 79% 1%
Lesotho 295 43% 44% 13%
Sub-Saharan Africa 961,037 47% 44% 9%

Source: Docquier and Marfouk (2005)
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We were able to find only two destination countrmeth easily accessible records on the African-born
immigrants (both skilled and unskilled) and thelueational characteristics, the United States hed t
United Kingdom.

Table 4 shows the US statistics by source coumdycampares Africa to other regions. Nigeria,
Ethiopia, Ghana, South Africa, and Kenya againrathe top positions as source countries in this
table (which just shows the top 20 source countriekwever, African migrants overall are a very
small share of the overall foreign-born population truly tiny as a fraction of the total US
population.

One phenomenon highlighted by this table is thdtitAn immigration” to the US has a large
proportion of people who are not “black” accordindJS census definitions for some source countries
— South Africa, Kenya, Cape Verde, Sudan, Ugandazania, Zimbabwe, and Zambia. More
surprisingly for some source countries than othtéese are a lot of whites, African Asians, andeoth
non-black groups that are part of the brain dréie.are not sure what implications this has for
migration policy, if any, but it shows a differgpitture than the stereotypical image of black Adfnc
nurses and doctors going to help white patienteernUS. As an example as to how this might
influence the perspective of the brain drain, thmsen drain critics who wanted the skilled migsant
to stay at home to be political leaders might havacknowledge in the counterfactual world it would
probably not have been feasible for whites or Asi@nbe political leaders in the source countries.
Racial discrimination in the host countries is asother reason to take race into consideration in
evaluating brain drain gains and losses.

Another striking thing from this table is how welllucated the African immigrants are, with a
percentage with BA more than twice as high as #ie@ population, comparable to Asian immigrants
(whose source countries have much higher tertiarglienents) and higher than all other immigrant
groups, including Europe. The same African skiéldoive saw in the total emigrant stock data is very
evident in the US immigrant data (this may alsdetfAfrican migrants getting educated in the
States). The income level of African immigrantglut the same as natives (the higher education of
the migrants is perhaps offset by adjustment diffies to the new environment), and obviously wastl
higher than incomes in the source countries. Qlyéna picture is one of migrants thriving in the
destination country.

Of course, there are large differences betweentdeanWe considered the correlation of percentage
with BA or higher, log of household income, and leoownership on two characteristics of the
immigrant population: size (in logs), and percdatck. We failed to find any effect of immigrant
population size, which conceivably might have iefiaged ease of adjustment to the US, on these
outcomes. Percent black had a strong negativeaeddtip with all three outcomes (although Cape
Verde is a huge outlier), reflecting no doubt tighkr attainment of skills in the white and Asian
migrants in the source country and possibly theat$fof discrimination against blacks in the U.S.
Despite the association of percentage with BA with-black migration, the population-weighted
average percentage with BA is only slightly lon40./ percent) if we restrict the sample to source
countries with blacks accounting for more than 8fcpnt of the migrants (this reflects the large
population of migrants from Nigeria with very higA attainment). Hence, it is still true that Afrita
immigrants have very high educational attainmemtafexclude the “white and Asian” migrant source
countries. The main source country exceptionsedttiriving migrants” picture are Cape Verdeans
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(who are mostly unskilled but whose income is mobad) and Somalians (both unskilled and low

income).

Table 4: Statistics on foreign born African populaton in the United States as of 2000 Census

Percent of African

COUNTRY foreign born Percent black %BA or higher MedHH in®Own House
Nigeria 20.9% 93.2% 58.6 45,072 39.1
Ethiopia 10.8% 83.5% 29.5 32,215 245
Ghana 10.2% 93.7% 31.6 42,016 27.9
South Africa 9.9% 5.8% 55.8 69,229 55.8
Kenya 6.3% 63.6% 51.4 43,909 35.6
Liberia 6.1% 92.4% 31.1 38,341 33.2
Somalia 5.5% 71.2% 16.6 18,449 5.9
Cape Verde 4.1% 21.7% 7.2 37,443 44.4
Sierra Leone 3.2% 89.0% 31.3 42,554 31.5
Sudan 3.1% 62.2% 40.2 29,437 15.7
Eritrea 2.7% 84.6% 19.9 33,284 29.4
Cameroon 1.8% 94.9% 58.7 42,632 30.0
Uganda 1.8% 53.7% 51.5 51,758 46.6
Tanzania 1.8% 33.1% 50.2 55,185 48.2
Zimbabwe 1.7% 47.8% 50.1 50,388 44.0
Senegal 1.6% 82.2% 33.1 32,547 155
Ivory Coast 1.1% 90.5% 34.9 33,236 16.7
Zambia 0.9% 32.9% 52.7 52,403 44.8
Gambia 0.9% 94.2% 225 36,522 15.2
Guinea 0.8% 85.6% 24.3 27,755 11.0
% of foreign born %BA or higher MedHH inc  %Own Heu
Africa 2.8% 42.8 41,196 36.2
Asia 26.4% 43.1 50,554 51.4
Europe 15.8% 29.2 42,763 63.7
Latin America 51.7% 9.6 33,519 42.5
Northern America 2.7% 33.3 46,850 68.7
Oceania 0.5% 28.6 51,425 52.4
Native born population 24.5 42,299 68.3
Memo: African-born
population as percent of
Native Born Population 0.3%

Source: US Census

Our data on UK immigrants from the 2001 censusiomsfthe importance of the same source
countries as for the US, albeit with Kenya muchkigand Ethiopia much lower (Table 5). The table
also confirms the significance of white and Asiaignation from Africa for some important source
countries like South Africa, Kenya, Uganda, ZimbabWanzania, Zambia, and Malawi. For those
who saw whites and Asians as outsiders left owmmfcolonial times and want to see indigenous



African development (not a view that we necessamigtorse), this might alter the picture of the
“African brain drain.”

Table 5: Source countries for immigrants to UK andracial composition

Share of Percent

African-born Black
COUNTRY population African
South Africa 19.0% 3%
Kenya 17.4% 11%
Nigeria 11.9% 87%
Ghana 7.5% 90%
Uganda 7.4% 27%
Zimbabwe 6.6% 37%
Somalia 5.8% 91%
Tanzania 4.4% 13%
Mauritius 3.6% 2%
Zambia 2.9% 24%
Sierra Leone 2.3% 87%
Malawi 1.7% 15%
Sudan 1.4% 55%
Congo (Demacratic Republic) 1.1% 84%
Ethiopia 1.0% 85%
Eritrea 0.9% 90%
Angola 0.8% 64%
The Gambia 0.5% 90%
Mozambique 0.4% 9%
Congo (Brazzaville) 0.4% 81%
Cameroon 0.4% 85%
Cote d'lvoire 0.4% 85%
Rwanda 0.3% 90%
Botswana 0.3% 54%
Burundi 0.3% 86%
Liberia 0.2% 77%
Namibia 0.2% 13%
Swaziland 0.1% 28%
Madagascar 0.1% 17%
Senegal 0.1% 63%
Togo 0.1% 88%
Guinea-Bissau 0.1% 59%

Memo: percent African-born as percent of total UK
population 2.0%

Source: 2001 Census
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The UK data also confirm the skill bias in Africamgration (Table 6 shows it only for black African
migrants, so the picture is not altered by whitésian migrants). More than twice as many black
African migrants have college education or abovthasative-born UK population, and half as many
are unskilled, roughly the same for both malesfanthles.

Table 6: Educational qualifications of black African

immigrants to UK compared to Native Born

Percentage of known total

No Vocational/ College or
qualifications  high school above
ALL UK BORN
All 31% 49% 20%
Males 30% 49% 20%
Females 32% 49% 19%
BLACK AFRICAN BORN OUTSIDE UK
All 16% 44% 40%
Males 12% 42% 46%
Females 19% 46% 35%

Source: 2001 Census

Skill creation in Africa

Africans spend a high percentage of their goverrapanding on education, relative to the rest of the
world — Table 7 shows that this is around 25% foa@a, 20% for many African countries, such as
Algeria (21.1%), Morocco (26.1%), Togo (26.4%), Gaoon (19.6%), Kenya (17%), Gambia
(14.6%), Senegal (26.9%) and Niger (18.6%) (Humamdlbpment Report, 2004). There is also great
political pressure on the governments to increlsentimber available seats in secondary schools and
universities. The proportion of public expend#wn education spent on tertiary level is above 20%
in countries like Cameroon (29.5%), Togo (29%), ¥@e(21.6%), Senegal (24%) and Malawi

(20.2%).
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Table 7: Public Spending on Education for selectedfrican

Country As % of Total Gov. Tertiary Education
Expenditure as % of Gov. Edu. Exp.
Algeria 21.1% -
Angola 10.7% 3.7%
Botswana 17% -
Burundi 16.7% 22%
Cameroon 19.6% 29.5%
Congo 14.4% -
Ethiopia 9.4% 12.1%
Gambia 14.6% 17.8%
Ghana 24.3% 11%
Kenya 17% 21.6%
Lesotho 12.2% -
Malawi 11.1% 20.2%
Morocco 26.1% 16.2%
Mozambique 12% 9.9%
Niger 18.6% -
Senegal 26.9% 24%
Swaziland 19.5% 26%
Tanzania 11.4% -
Togo 26.4% 29%
Tunisia 13.5% 18.5%
Uganda 11.5% -
Zambia 8.7% -

Source: Human Development Report (2004)

What is the cost of producing brains - i.e.padviding education to Africa's citizens? We will
focus on the production of tertiary educated citze The work by Hinchliffe, K (1987) using data fo
1979 - 1984, shows unit costs of tertiary educesis a multiple of per capita GNP as averaging 8.6
for Africa, with highs of 30 for Tanzania, 13 fopper Volta and Zimbabwe, 14.2 and 6 for Ghana.
The averages for Asia, Latin America and the dgyediccountries are 1.2, 0.9 and 0.5 respectively.
By this measure we see that education in Africeletively expensive. This leads of course to
concern about the brain drain.

The Hinchliffe data is 20 years old. As iraded earlier, there has been a rapid increasein th
number of students in teritiary education instdgof. This increased number as well as efficienaies
delivery would be expected to reduce the unit cbsiducating students. We did our own
computations, using more recent data from the UEDP4) Human Development Report, World
Development Indicators and UNESCO (2005). Ouagabw smaller costs, as expected. The
numbers we obtain are in the range of 2 and 3 ti&B per capita (Table )

2 Our computations are available upon request.
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Table 8: Unit costs of higher education as a multip of per capita GNP

Country 1979-1984 2000
Botswana 7.0 1.02
Chad - 4.21
Congo - 1.96
Gabon - 1.59
Ghana 5.7 1.78
Lesotho 14.2 7.50
Malawi 15.9 -
Mali - 2.32
Niger 5.4 2.91
Rwanda 14 5.69
Swaziland 3.2 2.65
Tanzania 30.9 -
Togo 6.3 2.42
Upper Volta 13.2 -
Zimbawe 12.7 -
Africa 8.6 -
Asia 1.18 -
Latin America 0.88 -
Developed Countries 0.49

Source: Own calculations based on Human DevelopmepOrt (2004), WDI and UNESCO.

Despite these high costs, African countries hapelhaincreased the number of their citizens
receiving education, especially tertiary educatidf.Y. Amoako in his lecture published in the
Tertiary Education Series (Ghana) has studiedxparesion of universities in Sub-Saharan Africa.
From six universities in Sub-Saharan Africa in 196® records more than 120. Enrollments have
jumped, from 1.5 million students in 1980 to 3.8liom in 1995. Francophone West Africa in the
colonial era had only one university, the Universit Dakar. Now there is at least one for each
country. East Africa had only Makerere - now thare more than a dozen. The increase from 1995
to today has been even more spectacular.

However, this expansion was starting from a verglsbase and so tertiary education still reaches
only a small fraction of college-age youth, as¢abimakes clear.
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Table 9: Median Tertiary Enrollment Rates in Africa, 1991-2005

Overall Female Male

median median median
1991 2.06 0.70 2.74
1999 2.12 1.30 3.08
2000 2.57 1.64 3.43
2001 2.77 1.23 3.34
2002 2.91 1.88 3.67
2003 2.30 1.54 3.18
2004 2.51 1.81 3.52
2005 2.85 1.85 3.76

Source: UNESCO.

Almost all of the universities are run and playdthe governmenitwith tuition accounting for an
infinitesimally small amount of the costs. Congdrwith the small absolute size of the government
budgets relative to the needs of the populations@gewhy many have worried about the Brain drain
from Africa.

It is often these two facts - the high exodus ddtafrica's educated classes in combination with th
high government subsidies of higher education whaels to most of the outcry about the African
brain drain.

There is no market to discipline the governmergdtiing the seats of different types. Two kinfls o
pressures emerge. On the one hand, becausetofa@ase of filling up seats in the humanitiesg, th
production of graduates in these areas exceedbiliy of the economy to appropriately absorb
them. On the other hand, one often hears statsrivethe press that there is a stong desire te hav
more scientists and mathematicians to help brirgcAto the technological frontier. It is interiest

to note that, using Ghana as a case study, maisé @eats produced in the newly formed private
universities are in business and computer scieNte that the public university bias towards
humanities is similar to what often happens inWlsehigher education market. Graduate degrees in
the humanities are often heavily advertised ankbaat in NYU, full-funding is given in those fiedd
There is a lot of soul searching in the humaniiegartments producing these Ph.D. degrees since
there are often no jobs in the academy.

% It has only been in recent years that governmeais allowed private universities to be establisheifrica. The
private tuition-based universities still account fovery small percentage of the overall numbestodients in the tertiary
education system.
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Il. Does the Brain Drain explain Africa’s Skill Gap with the Rest of the World?

We now begin to examine whether the Brain Draigasd or bad for Africa using a variety of
methods. First, we consider a counterfactual dBraan Drain.

There is one aspect of Africa’s brain drain thas\abieady present in Table 1 above, which should
caution against any quick jump to brain drain alamm Africa’s brain drain may be unusually large
relative to both total emigration and to the renmagrstock of skilled persons resident in Africat bu
both of the latter quantities are small. Hencesilze of Africa’s brain drain relative to Africa’s
remaining residents is extremely modest (Columm Bable 10 below). Even Europe (not including
Eastern Europe), for example, has a bigger braimdhan does Africa (see Column 3 again).
Suppose we posit a counterfactual in which two @@ held: (1) the brain drainers had never left
home, and (2) they still would have become skiifetlere had been no brain drain opportunity. We
will present evidence in Section IV below agairsguanption (2), but let us grant it for the momesnt a
a best case scenario for what could happen ifthi@ drain were stopped.

Column (4) shows the counterfactual if both assuwngtheld (it is roughly equal to the sum of (2)
and (3), except that we need to adjust the dendorib@increase the number of residents by the
skilled emigrants who are now assumed to have redaiesidents). Even if all the African skilled
emigrants had stayed at home, the share of skiesbns in the working age population would s#ll b
very low. The share of tertiary educated peopliépopulation would increase only from 2.8 percent
to 3.2 percent. Africa is still the region with tgeeatest shortage of skills, by a large margiriat,
compared to other regions, Africa actually fallgtier behind in this counterfactual world, because
the Caribbean and Oceania would have benefited mmack from a reversal of the brain drain than
Africa. More surprisingly, Europe would have betesf more from this counterfactual of no brain
drain but same skills, so the skill gap betweerogerand Africa is actually higher in the
counterfactual world. The only region with a smalleprovement than Africa in the counterfactual
world is East Asia. So if this is the right coudetual, the skill gap between Africa and ALL other
regions except East Asia is SMALLER with a braiaidrthan with no brain drain. The brain drain,
even under the most unrealistic and simplistic mgdion that it would be possible to have the same
number of brains stay at home as are now outs&leduntry, is not to blame for Africa’s shortage of
skilled professionals relative to the rest of therha.

To be sure, there are some individual African metiewhere this counterfactual makes a significant
difference. However, the number of such cases &lsand the nations so affected themselves are
very small (recall that small nations have an uallgunigh brain drain). Table 10 shows the African
nations with the biggest change in skill ratioshia simulation. Two nations — Seychelles and Cape
Verde -- would see a large change in their skilbsin the counterfactual world. Mauritius and
Liberia are the only other African nations where tihange in the skill ratio is above 2 percentage
points. After that, the counterfactual change il sktios falls off sharply. Countries that have
received a lot of attention as hot spots of braairg like Ghana, South Africa, Zimbabwe, and Kenya
would see skill ratios increase by 1 percentagetpmiless. Even if we grant the implied
counterfactual world of those who are alarmed lytttain drain, the numerical consequences for the
source country skill ratios are surprisingly small.
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(1) Skilled emigrants/

(4) Counterfactual
skilled/residents ratio if all

(Skilled emigrants +  (2) Skilled (3) Skilled skilled emigrants still

Skilled working age Residents/All Emigrants/All  become skilled but remain
Name residents) Residents Residents at home
Sub-Saharan Africa 13% 2.8% 0.4% 3.2%
World 5% 11.3% 0.6% 11.9%
North America 1% 51.3% 0.5% 51.5%
Caribbean 43% 9.3% 6.9% 15.2%
Mexico/Central America  17% 11.1% 2.3% 13.0%
South America 5% 12.3% 0.7% 12.9%
Eastern Europe 4% 17.4% 0.8% 18.0%
Europe (excluding E.
Europe) 9% 18.3% 1.7% 19.6%
North Africa 7% 8.6% 0.7% 9.2%
East Asia 5% 6.0% 0.3% 6.3%
West Asia 7% 11.4% 0.8% 12.1%
Australia/New Zealand 5% 32.7% 1.9% 33.9%
Oceania 49% 3.1% 2.9% 5.8%
Top 15 Highest counterfactual alterationsin Africa
Seychelles 56% 7.1% 9.0% 14.8%
Cape Verde 67% 2.5% 5.1% 7.2%
Mauritius 56% 2.7% 3.5% 6.0%
Liberia 45% 2.6% 2.1% 4.6%
Congo, Rep. of the 22% 4.4% 1.3% 5.6%
Sierra Leone 53% 1.0% 1.1% 2.1%
Sao Tome and Principe 22% 3.9% 1.1% 4.9%
Eritrea 34% 2.0% 1.0% 3.0%
Somalia 33% 2.0% 1.0% 3.0%
Ghana 47% 1.1% 1.0% 2.1%
South Africa 8% 10.4% 0.8% 11.1%
Zimbabwe 13% 5.3% 0.8% 6.0%
Kenya 38% 1.2% 0.7% 1.9%
Gambia, The 63% 0.4% 0.7% 1.1%
Equatorial Guinea 13% 3.9% 0.6% 4.5%
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[1l. An overall framework for Pluses and Minuses ofthe African Brain Drain for
individuals

One aspect of the brain drain that is often nottroead is the fact that those who successfully ategr
abroad often enjoy markedly improved standardsvofd (as demonstrated in the tables above).
Parents who care about their offspring also emaygased utility with successful brain drain ofithe
offspring. They may choose optimally to have taxegsosed on them to improve the school system
with the sole purpose of increasing the chancestilear own offspring will be able to migrate one
day. These desires by parents are no different frarents in rural or small towns in the US who
fund their school systems knowing full well thag¢té will be next to complete brain drain of the
educated from those school systems to big citidésarUS. Those parents understand fully that
perhaps the only benefit of those tax paymenteadiseir own offspring better educated and theeefor
better able to drain to other regions.

It is, of course possible, that holding fixéé given the migration outcome of their offspringyt
would prefer other parents’ kids not to drain awaphis of course would lead to better public and
private goods for themselves - better hospitaldebgovernment administration, shorter waits for
doctors, etc. Ex ante, however, it may in eaclemts interest to vote to allow a brain drain eien
her own offspring has a less than probability omence of being able to drain away. This section
will illustrate this with some back of the envelogaculations. In subsequent sections we shall
provide calculations which indicate that the sanag ime true of the society as a whole - in particula
taking into account all the externalities a coumtrgy decide it is in its best interests to allowl an
encourage a brain drain.

Below we provide a simple framework for perfammprecisely the calculation mentioned above.
We do this in a very simple stripped down modeljebthe key ideas across. We then provide some
back of the envelope computations using numbers &wariety of data sources. The message is
clear: given a vote, many may decide to vote tdinae the brain drain or even increase it. Later o
we will discuss ways in which our numbers coulddisputed, in our robustness section.

Our calculations underestimate the positiveeetspof the brain drain for the many reasons cedlin
in the earlier section. Here we look only atitiéis, remittances and some proxy for the publiocdso
created by educated people who stay in their hamuatdes rather than being drained away.

First we sketch a simple model. Think of theging two types or ages of people in the economy,
the young and the old. Suppose that there istaotithie population that is young. Let us perfam
simple static or one period exercise. In particidappose that the government has resources of G
which it spends on two different activities: roadsl education. Let e denote the resources spent o
education and H that on roads. The governmeng¢fitie has the budget constraint

H+te=0G. (1)

Lety=¥(e) denote the fraction of the young who will beieated when education spending is e.
The function¥ will of course be increasing in e, so that higheesults in a higher percentage of the
young being educated. Of the educated a fractwiil the drained off to foreign countries, with the
residual fraction 1-d remaining in the home countfhere will therefore be three types of yourg: t
fractionyd who are educated and drain; the fractigi+d) who are educated and remain in their
home countries; and the fractiony)who receive no education. We now specify thityitevels of
each of these three groups of young.
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The educated young who do not drain, and thezekmain in their home countries, produce public
goods for all in the society to consume.. Theigeeamount y of the public good produced depends
upon spending on infrastructure, H, as well agated number of educated young availabiél-d),
via the production function f:

y=f(G—e (1—d)). 2)

We will think of y as being the doctors andses, teachers and professors, engineers, et in th
country who could have migrated but did not. W# mat think of this similar to our thoughts of
independence leaders, since it is unclear thatdrglynincreasing the number of educated you
significantly increase the chance of such oncedereeration leaders.

Since increasing either the infrastructurenereéducated young available in the economy would be
presumed to increase the output of the public gaedsuppose that f is increasing in both arguments.
Notice that we suppose that only the educated pegublic goods. In particular, we ignore the role
of the uneducated in producing the public goocher& are a number of reasons for this modelinp. (a
We use this simplification to highlight the effextthe brain drain. Note that as the drain fractio
goes up, the production of the public good goesrdow is this important effect that we want to
study. Adding the uneducated into the productigrction would not change our principal
conclusions. (b) Further, when looking at tegstiaducation, which is what we are doing here, in
many African countries the educated are a verylgmaportion of the uneducated. Introducing the
unskilled into the production function f will addvir interesting insights not already captured by the
first two arguments of f.

Now we describe the payoffs of the three défertypes of the young. The fractigfil-d) of the
young who are educated and stay within the ecormexsive the payoffify), which depends upon
the quantity y of the public good produced. Lesasli(y)=cy, where c denotes a form of "skill
premium.” The fraction (19 of the young who do not receive an educatiohl@lmodeled as
having the utility or payoff of y. The fractiopd of the young who are educated and drain each
receives an income ofin the countries in which they work. They alsadéhe amount R back as
remittances to their family back home. The nebine of the drainers is therefore=w®-R. We use
these very crude and simplified assumptions ompé#yeffs of the different types of young to enalde u
to focus on the brain drain aspects of interesisto

Now think of a typical young person, "behineé treil", not knowing which of the three types of
young they will end up being in. The expectedime, U, of that young person is of course the
weighted average of the three payoffs, weightethbyprobability of being in each class:

W =vd(W—-R)+¢ (1 —d)ey+ (1 —2). (3)

Of course, one could argue that for the verly say, they could be sure that their offsprind lael
educated and may even drain. In particular, it mpetter to model the three probabilities asdain
function of wealth. We will argue later that weutd indeed include this feature without doing much
harm to our basic results.

As regards the old, they receive an income leaquaplus whatever they receive as remittances
from their offspring who successfully get an ediaraaind drain, which in expected value terms is
given by:

u® =y + vdR (4)
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All types of the young care also about thehiepés utility, . This enters the utility function
discounted by the factér - in particular, the total ex ante Payoff of Yiuis as below:

UY =¥ +87U°, (5)

Similarly, the old also care about the utitifytheir offspring - this enters their utility fution
additively but discounted b3 - in particular, the ex ante utility level of thields as below:

U9 =49 +5°0Y (6)

The values of Uand  will be determined in an equilibrium where both §&d (6) hold
simultaneously. Solving those two equations siemébusly implies that

UY —k (dlruo - 'uy) (11)
and
U° =k (Jouy + uo) (12)
where
1 .
rR= ———. (13)
1—46Y4°

Note that if eithes’ or&°is 0,k=1.
We now have all the ingredients to make sonseations.

1. Too Many Educated People? The Optimal Choiced ¢ and e

The functiort¥ is that which maps education levels e to the imacbf the young who are educated,
y. SinceY is by assumption strictly increasing, there is1a tb one mapping between e ango
when studying optimal choices we can look at eittagrable. To study the effect of increasingve
first note the following derivative:
n Y ‘
oru =d(W-R)+(1-d)ey—y+ [ (1 —-d)e+ (1 —1) a_y (14)
au Fa L0
When W and d are very high relative to y, asiddoe expected to be the case in many poor
countries, we see tha®((")/(y)) is positive. This is not surprising. An inaee in the general

* The calculations follow from noting that if

UY =§Y0° + o and U° =890 4% (7
then ) - )
Y =" (6°17Y +u9) + o so (8)
vYo= g[8+ .-:“-] and (9)
O = K[ +u]. 10)

where k = 1__51?3?
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education levels should be expected to benefiydimg more than the old. As regards the old, it is

easy to see that
IO 9, Y ‘
C);u — & (a‘o Cz;; + %dﬂ) . (15)
If the old care about the young, and #{)/(dy))is large (which we just argued may be the
case when W is large), the@(®)/(dy))would be positive. This is the case even whef.RHence
we see that if the old are decision makers and ¢aey for their offspring they will set as large as
possible. We repeat here that this may be the sastigation behind why parents in many rural but
affluent countries pay for school systems knowmlgwell that their offspring will leave and notlpe
directly their communities.

If both (pu¥)/(dy)) and (fy)/(dy)) are positive over their relevant domains, weaisbthe
conclusion that the old would prefer very high levaf education, almost to the exclusion of monies
spent on roads.

To check our modeling we ask under what cométithis would both be true and be violated. Well,
if y=f(G-e,(1-d)y) an increase i, and equivalently e, will have a negative effdatthe first
argument and a positive effect through the secfiedte This can be seen by writing

dy

57 =
In a poor country each argument of f will most @bly be small, so the usual Inada conditions will
work on each argument in opposite directions. ke stock of infrastructure is very small relativ
to the stock of educated people, one would expecan increase ip to reduce y via its effect on
decreasing even further the infrastucture level.

This of course begs another question: defipgt@bsurdly low levels of educated people in the
country, are there too many of them relative todize of their country? | believe that this isissue
the Yoweri Museveni has spoken about often. Huncation spending takes away from other
infrastructure spending, which may not be optinealthe poor country with small stocks of both
educated people and roads and infrastructure. obtine principle reasons for the brain drain i th
lack of adequate compensation for skilled workertheir home countries relative to being abroad.
The existence of a brain drain suggest that tlseadarger stock of human capital than may be adtim
for the economy. Perhaps there should be moredgpgon roads.

As an aside, we note that the above begs @&bggestion: Are there too many people in Africa?
In particular, are there too many people in thentgurelative to the "optimal” stock of people give
the countries endowments and ability to find jatisthem. This interesting topic will not be purdue
here. Interesting work on this has been done oy Patchitt (2004).

(—fu+ (1= d) fu) 22 (16)
' TR Oy

2. Too Big a Brain Drain?

Let us now ask a related question. Suppodeathparameters excluding d are fixed. Does an
increase in d help or hurt individuals in the ecog® If either the source nation or the receiving
nation can increase the rate of brain drain, ehergtelse remaining the same, would this be for the
better or for the worse?

First, note that since y=f(G-e,(1-d)e) we have

Jdy

ﬁ—ffw (17)
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An increase in the rate of the brain draihak the obvious negative effect on the public goods
provision. The effect of the increase in d ondhkty of the young will be made up of two part&)
the first is via the effect of reduced levels & fhublic good on the utilities of the young who are
educated but non drained and the the uneducatetiigisecond is the increased probability of
draining, which affects only the educated since ¢timéy drain, resulting in an increase in the ineom
from that from being educated and drained versusadd and not drained. These two effects are
represented in the two bracketed expressions iadhations below:

i ¥
C];{d = —{felWw(l—=d)e+ (1 —¢)]} +{[¥ (W — R)] — [¢eyl]}. (18)

Clearly, if the wage of those who drain, W sidficiently large as we expect it to, anayifs
sufficiently large, then the first term in squaradkets will dominate the other two, so that insneg
d will have a net positive effect.

As regards the effect on the old of an increadke rate of the brain drain d, there are 3atffef
the model: the effect of d on the utility of theung who they care about; the effect of d on the
remittances the old will receive; and the effeall @n the public goods provision y which is rethate
the income that the old receive. These three &ffe@ represented by the three terms on theafght
the derivative equation:

7O 9., Y 9
v _ . (a‘oa“ YR+ ﬂ) .

ad ad ad

We have already argued that it is plausiblediteve that the young would benefit from an inseea
in the brain drain - in particular that the firstin above, @u")/(6d)) may be positive. Similarly, the
effect on remittances of an increase in d is pas@ind will be a benefit to the old. The one niegat
term is the last one, the effect of the increasam the public good provision. This will be néga
because and increase in d implies a reductioneistibck of the educated remaining within the
country, which lowers the public good provisiofithiis is small relative to the other effects, thia
net effect of an increase in d will be positive.

3. Quantifying Remittances

An interesting feature of the African Brain idrés the desire by many Africans to maintain ti@s
their home countries. It is impressive to sedahge number of Africans who send their savings in
the US to slowly build a houses in their home coufdr when they return. Indeed, we suspect that
you can measure a migrants savings by the heighhicch the building has been completed. Clearly
this is a sub-optimal use of the migrants savimgsesthe house is not being used while the migsant
adding to it - a process which may take decadess. interesting to note that many cities in Mexico
have now offered mortgage financing to migrantsrtable them to complete their houses and pay off
the debts over time.

Further, for the more affluent members of thecan diaspora, there are now springing up gated
communities in many West African cities, which lcakd feel like equivalent gated communities in
the US. These cater not only to the emerging Afrimiddle classes, but also to the large African
diaspora living abroad.

As regards numerical values of the size ofréimeittances, there is a wide range of estimates and
potentially serious problems of undercounting.t euse Ghana as an example. Despite the high
brain drain from Ghana documented earlier, offifiguires show only $99 million in remittances in
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2005. Kenya, which has about the same size brain,dras more than five times that. It is hard to
believe that Kenyan emigrants have a propensitgrnut that is 5 times higher, although we have no
direct evidence to contradict it. However, thare other reasons to think that the official data
underestimate the true size of remittance recespggnificant share of which are transmitted by
travelers or other informal channels. Correcforghese informal channels, some Bank of Ghana
studies put the figure as high as $1bn

Even with these undercounting problems, remittancedficial data are still a significant part of
foreign exchange earnings in African countriesstaswn in Table 11. On average, remittances
amount to 81 percent of foreign aid, 13 percerexgiorts, and 3.2 percent of GDP (the distribution i
skewed, so medians are lower).

®> See page 5 of the Ghana Country Study by the €entvligration, policy and Society (Ref. RO2CS008)
Adam Higazi (Univ. of Oxford)



Table 11: Remittances by country in Sub-Saharan Afca
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Remittances

Remittances as Remittances as

Remittances as

received in million  ratio to foreign ratio to exports, percent of GDP,
Country Name US$, 2005 aid, 2004 2004 2005
Benin 63 17% 8% 15
Botswana 125 238% 2% 1.2
Burkina Faso 50 8% 1.0
Cameroon 11 1% 0.1
Cape Verde 137 81% 38% 13.9
Comoros 12 49% 3.1
Congo, Rep. 11 13% 0% 0.2
Cote d'lvoire 160 104% 2% 1.0
Ethiopia 174 7% 8% 1.6
Gabon 6 16% 0% 0.1
Gambia, The 58 99% 34% 12.6
Ghana 99 6% 2% 0.9
Guinea 42 15% 5% 1.3
Guinea-Bissau 28 37% 34% 9.3
Kenya 524 58% 9% 2.8
Lesotho 327 348% 46% 225
Madagascar 3 0% 1% 0.1
Malawi 1 0% 0.0
Mali 155 27% 13% 2.9
Mauritania 2 1% 0.1
Mauritius 215 567% 6% 3.4
Mozambique 57 5% 3% 0.9
Namibia 16 9% 1% 0.3
Niger 60 11% 11% 1.8
Nigeria 3329 396% 6% 3.4
Rwanda 21 2% 5% 1.0
Sao Tome and Principe 1 3% 1.4
Senegal 633 60% 29% 7.7
Seychelles 11 68% 1% 1.6
Sierra Leone 2 7% 11% 0.2
South Africa 658 85% 1% 0.3
Sudan 1016 159% 37% 3.7
Swaziland 81 76% 4% 3.0
Tanzania 16 1% 0% 0.1
Togo 148 292% 24% 6.7
Uganda 476 33% 36% 5.5
sum 8728
average 81% 13% 3.2
median 22% 6% 1.4

Source: World Development Indicators.
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Regardless of the exact value of the remittanbesetmay be considerable scope for increasing
remittance flows by reducing transactions coste@ated with sending remittances. Mexican banks
and municipalities seem to be moving in this digetto capture more remittances from Mexican
migrants living in the US.

4. Would the Central Planner or Government Also Adwcate a Brain Drain?

The computations above have taken into acahenperspective of the representative old person
and representative young person. We cast theximstof someone choosing, from their individual
perspectives, whether to advocate a brain draihenve were analyzing the utilities of these
representative individuals, we took into full aconbthe effect of the brain drain on the provisidn o
the public good. If we take the central plannes@®eone who cares about the utilities of
representative old and young people, as describedeathen it should be clear that the central
planner solution will look a whole lot like the intlual optimization exercises for the young and ol
described above.

We now consider the perspective of a nationakgiment. On the one hand, we could think of the
government as aspiring to optimize, as does thealglanner. After all, this is what the
governments should be doing. In that case, bpgabout the utilities of the local citenzry, the
governments may advocate the brain drain as odthbeve.

On the other hand, one could argue that theajadhe government is to optimize the output withi
the economy. Governments may care only aboutuh@ut within the economy, and will not care at
all about the utility of its citizens who succesfeventually migrate out of country, and it mdga
not be too concerned about the utility of the pteef such emigrated people.

There are a number of ways of computing theuuth the economy. The narrowest definition
would be to define the objective of the governméatse that of optimizing the size of the public
good y. If that is the case, then it should heyfalear that such governments will not advocate
brain drain, since, in our model, the public goodeases with the number of educated people who
remain in the economy. However, a very slightissl narrow view include the remittances of
migrants back to the home economy. We performesback of the envelope computations to show
that if we use this definition of the objectiveafovernment, we will conclude that the government
itself may want to encourage the brain drain.

One often hears, especially in the African prtatements of the kind "the government is wasting
its money since it spends on students only to tize leave. Those who benefit from the schooling
provided by the government ought to pay back tagtheernment the value of those benefits.” Well,
let us do some back of the envelope computatiostutly this.

In the literature on the Rates of Return todadion, the present value of the cost of university
education for the typical person is something Gkémes the GDP per capita of the economy. Let X
denote the annual remittances of the typical pevgomis drained out of the economy. The net
present value of this flow is about 20X at 5% w@ftenterest. Hence so long as X>6/20=0.3, the
remittances exceed the cost of education. Hembéeng as the remittances of the typical person
exceeds 30% of GDP per capita, the remittancesexuaest. The World Bank estimated Ghana’s
GDP per capita at $450 in 2005, so 0.3 of this wdid $135 per year.

We mentioned earlier that some estimates gutdmittances at well above the official estimates.
However, let us take the official statistics, a# $dillion, for Ghana and assume that these arecorr
(we believe they are under-estimated by a factdiOdf Let N be our estimate for the number of
people in the brain drain. The per capita remd#s using the official remittance figure wouldrthe
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be $44million /N. The above Table 3 suggests allitle more than 71,000 Ghanaians in the West.
This implies a per capita remittance of over $&@0ich is well above 30 percent of GDP per capita.

In other words, on a straight cash basis, tanits exceed costs of training tertiary educataieh b
drained citizens, even under exceptionally congeassumptions.

We could go further. Suppose that the govemrsiarts charging tuition fees. The universities
currently exceptionally over crowded, with insuidiot seats for those who would like to enter arrd fo
those who are in the system, large classroomsglipes” in dorm rooms (students staying in dorm
rooms of friends unofficially). This would makeetnet return to government even higher since the
cost of educating students would be lower.

Then there is the new phenomenon of privatearsities in Africa. Although they currently dotn
hold large numbers of students, they are poisé@tome much more important in the higher
education of African students. Education remaims of the most closed markets, especially in the
third world. There is floating around now theadsf opening up education markets for outsiders to
compete - after all, the provision of educatioa service which perhaps should be subject to time sa
free trade rules as physical commodity trades.

Robustness Section

One could ask what types of considerationsccmake the analysis above be incorrect. We discuss
below some of those that come to mind.

1. Unequal accessto the school system: One could imagine a situation where only thte @lass
has access to higher education. The elite clagsmeaefore advocate a brain drain while the rést o
the people without access would prefer that theaigd not be allowed to drain away.

In many African countries, the education systemerceived to be on the whole meritorious, at
least the progression from secondary school taitineersities. In that progression, there are ugual
nationwide examinations administered centrally, tnredefore with somewhat small room for abuse.

If it is the rich who have access to the sclsystem, then the modeling assumption which is
harmed will be the assumption that the probabditébeing different types of young - educated and
drained, educated and non-drained and non-educateg depend upon wealth. However even in
this case, the basic structure above remains the;sahat changes are the values of the probabilitie
One would have to re-work the numbers to see tlag @ffect. At this time, we believe that our lzasi
results continue to hold and in particular thateheill continue to be a push toward more brairirdra

Some entry points into the school system as&icted by income - primary schooling for example
is difficult for the very poor. On the other hameing poor often translates to lower voting power.
Our result would then say that the voting systemldioesult in encouragement of the brain drain.

2. Remarks on the Calculations: In our computations, we suggest that it may fiitental to set d to
1, in which case the provision of the public goodld be zero, if a positive stock of the educated
within the country is required for positive pubgjood production. One may object to the impliaatio
of zero consumption. We do stress here that sigcenodel utilities as linear (everything is in term
of incomes) it may be appropriate to think of yagsublic good, as opposed to thinking of y as a
consumption good. Furthermore, one would exgecgbvernment to impose restrictions if their
populations started leaving in such numbers thatéimainder begins to approach zero. The
Rawlings administration imposed exit visas durimg height of the economic decline at the beginning
of his rule of Ghana, and the communist Easteric Btuntries have had them in place for a long
period of their history.
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If we do change and move to a concave yfilihction with utility of zero public good being
equal to zero, how would things change? The basight would remain the same - there would be
pressure to increase the drainage levels. Theoddvadso be pressure to make sure that the public
good remains at a minimal level. The purposeunfoalculation is just to emphasis the positive
aspects, which is sometimes lost in the discussiarthe African brain drain.

3. Tertiary versus primary and secondary education One may ask how our analysis relates to the
debate on spending on tertiary as opposed to sappadd primary education. As a large proportion
of the migrants are tertiary educated, we haveuded primarily on this group in our computations.
There is a large literature on the returns tootegitypes of education. That literature has oftated
the higher internal rates to lower levels of edcatelative to tertiary (see for example
Psacharopoulos and Patrinos, 2004). We are noeaviany papers in that literature that include the
possibility of emigration and the resulting remiitas in their computations - this is an interesting
exercise which we hope we or others are able ® wakin the near future.

5. Measuring the Intangible Benefits of the Brain Dain

a. Above we mentioned aspects of the early braamdmnd how they assisted in the development of
writing in the local languages, the establishméribonal educational institutions and the productio

of the Independence leaders. Given the historganfy African countries, slavery then colonialism
and poverty, perhaps the optimal strategy for titenal planners was to send as many of its people
abroad to have a percentage come back with newlyir@d skills, human capital, and simply
knowledge about how things are done overseas.baMeve that was indeed a desire of many of the
post independence leaders, who encouraged stumlahesducated people to travel abroad to learn the
way foreign economies are run.

b. Brain Circulation: When travelling go to many 8Véfrican cities it is obvious to many observers
that a lot of new economic activity is being getedsby people who have lived abroad for a long time
and then returned to their home countries. Everenmeresting are those who maintain residences
both in their home country and in the country tdegined to. Finally there are those whose primary
residence is abroad but who return to their hommtes every year to assist in some way or the
other with economic development. Many have ubkedd¢rminology of brain circulation rather than
brain drain to describe the current day movemesetdofated Africans between their homes and the
west.

One other argument that is often made about tha Hrain is that it causes the loss of leadershg o
vibrant middle class. The argument is that manho$e who are drained away are the most vibrant
and entrepreneurial members of their respectivieses. If only they would stay in their home
countries, they would be the engine of growth. iTheere presence would lead to the development of
a vibrant middle class, who would insist on westealues, transparent government, etc.

First, the exposure to outside ideas is i@eléngine of growth. Having a significant portafrthe
population abroad means that those resident ihdahee countries are able to benefit via information
flows - either through visits, discussions, etdwitiose who have drained. Many of those who do
initially drain, often come back with new ideashielp develop their respective socities. It was
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mentioned in the introduction the influence of theependence leaders of Africa, many of them who
were initially drained but who returned to theicsties later on in life.

As has been stressed by the recent growthatiites, it is ideas and knowledge which form a lag p
of the engine of growth of nations. Our indepertdeleaders, who were initially brain drained,
realized this. Ghana had a scheme, started by Kwdmemah, of what was called "Chartered
flights." These were government subsidies to eragriGhanaian youth in secondary schools or
universities to visit the UK. Kwame Nkrumah shidntly that he wanted his people to see how
things were abroad to get an idea of where he wdot&ake his country.

This circulation of brains helps in the diffosiof knowledge which is precisely what is needed i
our developing economies. Those who are patt@btain drain may be those who are the most
adept at change - they after all are the ones wbeoessfully migrated, perhaps they are better at
implementing the change in their home country.

Some of the more exciting things going on ire@involve many of the Drained/Circulating
Brains. A returning Ghanaian expatriate, who hashbedlucated at Swarthmore and then been in
upper management at Microsoft, started a new @rikegh-quality university, Ashesi University.
NYU has opened a study-abroad center in Ghanafpathiased at Ashesi. Another Ghanaian returnee
from the Brain Drain, started DataBank, one of Gfsfirst investment Banks. These examples are
only anecdotal, but they point to the need for mesearch on some of the intangible benefits of
returning and circulating Brain Drainers.

IV. Incentives to Form Human Capital and the Effecton Growth

Several papers (Oded Stark and coauthorsxtonpgle) have pointed out how, via the incentive
effect on forming human capital, the possibilitysolbrain drain and subsequent higher wages can
increase investments in human capital so much aiget the negative effects of any brain drain.

Given the substantial apparent unemploymentnangoaduates of universities in Ghana, it is clear
that the potential to drain away is a huge incentor many African students to work hard in school.
African students have to overcome huge hurdlegtahgir education these day even after they are
admitted into the universities. These range fraok lof textbooks, large class sizes, often disthct
faculty who need to make ends meet with auxiliatyéies, poorly maintained residential facilities
labs, etc. What keeps most of the students geittge prospect that they may land an opportunity
abroad. If this prospect is closed to tightlystmay have an effect on the effort levels of sttglan
the system, and therefore the quality of the greetuaf the school system. What is the value 0bf K
Annan in motivating Ghanaians?

1. The arguments about the brain drain and the quatity of human capital

The theoretical arguments that the brain decaind have a positive effect on total human capital
creation are well known. Most obviously, if theuet to skills is increased by the chance at earning
skilled wages abroad that are higher than thosgasl@at home, then the brain drain will create
positive incentives to form human capital at hoiit@s means the brain drain will have offsetting
effects on human capital residing in the home aguittwill increase the total stock of human capit
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of home country nationals, while shifting the corsition of that stock towards those who reside
outside the home countr¥.

In the standard infinite-horizon optimizing &ssical growth model, with no mobility of human
capital, agents invest in human capital until isrgmal product is equal to the discount rate.
Compared with this benchmark, an (exogenous) arfdiluman capital out of the country raises the
marginal product of the human capital still lefhaime by making it scarcer. In the model, the highe
marginal product of human capital would lead to enovestment in human capital at home until its
marginal product is once again driven down to etjualdiscount rate. Hence in this simple
benchmark model, the prediction is that brain dvemold have zero effect on the stock of human
capital left in the country -- new human capitaation and brain drain cancel each other out exactl

Testing the Net Effect on Human Capital of Brain Drain

We explore these predictions in a simple erogiriramework. Let HD be skilled labor that stays a
home, HF skilled labor that is abroad, and H tekdlled labor (=HD+HF) all in stocks, and all
originating in the country in question.

Then

dHD = dH — dHF (19)

where dHD means the change in skilled labdoate from 1990 to 2000. Divide through by H
(initial value in 1990), so we have

dHD _dH dHF .
T H H \£%)

Now suppose that the formation of new skillgloldr H is a positive function of the population
growth rate, but also of the possibility of emigratbecause that raises the return to becomintgdkil
So suppose

dH _ ., dHF
H—L T CH

(21)

where n is the growth rate of the whole popatafor labor force), and c is positive if thereis
positive incentive effect of brain drain on new ramcapital creation.
To get to the equation that we will estimatdsitute (21) into (20):

IHD ) JAdHF .
‘ =a—ﬂm—|—(c—1]T (22)

6 Beine, Docquier and Rapoport (2001, 2003) are itambiprevious works that also consider the posttie®retical effect
of migration on human capital creation, and tesst¢heffects empirically both in human capital acglation and growth.
We extend and update this work to develop the #texal predictions more precisely, and to cover ynalre countries
with more up-to-date data.
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We will instrument for dHF/H to address revecaesality (such as omitted factors that might
determine dH/H but also raise dHF/H). The interegthing will be whether the coefficient on dHF/H
is greater than -1 (because c is positive).

We measure dHF/H and dHD/H as the changjeeiistock of tertiary educated nationals outside
and inside the country, respectively, from 199QQ060, divided by the total stock of tertiary edecht
population in 1990. The instruments for dHF/H aaeables that we think are likely to influence lorai
drain to the main destination countries (the U8,Ul, and France): a Dummy for Former Colony of
Great Britain, a Dummy for Former Colony of Franites Log of distance from US, the Log of
distance from France, the Log of distance from Mk also include the Log of population size in
1990 as an instrument for brain drain, since sowlhtries are usually less constrained by restneti
on immigration into the destination country. Thestfistage regression is shown below in Table 12:

Table 12: First stage regression for Brain Drain

dHf/H
Log of distance from France 0.022
(0.22)
Log of distance from UK 0.055
(0.53)
Log of distance from USA -0.107
(2.43)*
Log of Population in 1990 -0.053
(4.17)*
Constant 1.331
(3.80)**
Observations 157
R-squared 0.26
F-statistic 11.74
P-value of F-statistic 0.0000

Robust t statistics in parentheses
* significant at 5%; ** significant at 1%

The most powerful instruments seem to be th@dce from the US and the population size. The
instruments do a reasonable job explaining theatian in dHF/H with an R-squared of .27, and pass
the weak instruments test with an F-statistic o74]1so we move to the second stage.

The second-stage regression in 2SLS for equé2d) is as follows:
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dHd/H
dHf/H 0.343
(0.56)
Population Growth 1.83
(3.38)**
Constant 0.234
(1.27)
Observations 157
Hansen J-statistic for overidentification
(Chi-squared with 3 df) 7.318
P-value for J-statistic 0.0624
Memo: Coefficient of ¢ 1.343
(2.19)*

Robust z statistics in parentheses
* significant at 5%; ** significant at 1%

The coefficient on dHF/H is actually positivedlicating that brain drain increases the stock of
skilled people left at home. The instruments paeotveridentifying restrictions test, although just
barely.

The coefficient on brain drain is very impreciseltimated, so we cannot reject that it is zero.cére
reject that the coefficient is -1, which is excldd®y the 95% confidence interval for the coeffitien
Since the coefficient is equal to c-1, this is &glent to c being significantly greater than zero,
indicating we do have evidence of a positive eftdd¢he brain drain on human capital formation. The
actual estimate of c is 1.343, which is imprecissimated but is significantly greater than z&wo.

in summary, the simple theory sketched above predlia coefficient (c-1) of zero, and the data do
nothing to reject that prediction.

These results are only about the quantity of fatains. There are also good reasons to think
that brain drain will have a positive effect on theality of skills attained. True human capitallutdes
both the quantity of educated people and the qualiskills they have gained. Any plausible
production function for human capital quality wolldve student effort as a complementary factor. So
if brain drain increases the incentive for studeataork hard, then brain drain would raise theligqya
as well as quantity of skills produced.

2. Brain drain and growth regressions

A more indirect way to test the effect of brainidris to assess its effect on economic growth.
Standard growth accounting would yield one compbnégrowth (dY/Y) explained by human capital
accumulation. Assuming neutral technical progrégsafid estimating shares from US data of .3 for
physical capital (K), .23 for human capital (mea&suas college educated persons) at home (HD), and
.47 for unskilled labor (L), we get the followintaadard growth accounting equation:
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dY dA dK dHD dL -
— = — 1 0.23—/—047— (23)
7 = + 03 + 02845047 (23)
Manipulating the equations above, we get amesgion for dHD/HD as a function of a brain drain

variable:
dHD dH dHF

HD HD HD
If we assumed that there was zero pesiticentive effect on human capital accumulatiban
the predicted loss in growth due to brain draithen:

(24)

IHF
Loss in growth = —0.23 CHD
The predicted loss of growth based on tleevgr accounting calculation is quite large in some

countries.

(25)

Table 14: Top 15 countries with largest hypotheticdoss in annual growth from brain drain
according to growth accounting

Country Growth loss per annum
for 1990-2000
Guyana 3.4%
Jamaica 2.8%
Haiti 2.8%
Trinidad and Tobago 2.1%
Cape Verde 1.8%
Gambia 1.5%
Bahamas 1.3%
Sierra Leone 1.3%
Mozambique 1.2%
Fiji 1.1%
Barbados 1.0%
Liberia 1.0%
Ghana 0.9%
Angola 0.8%
Suriname 0.6%

We can enter the brain drain term (dHF/HD }toaright hand side of (25) into a growth regressio
for all countries with available data and see wlethhas the predicted growth effect.

The results of the growth regression may adguwre more indirect ways by which brain drain
could have a positive or negative effect. Brainmcmuld affect any of the other components of
growth accounting like physical capital accumulatar technical change, and hence we could
possibly get a coefficient that is more negativanth23. This approach is also more robust if tiere
mis-measurement of total human capital H, or ifgdkiéls that are draining have a differential
contribution to growth than those that stay at hgdue to selective migration, as would be predicted
by many theories). And of course, the effect omghas really the bottom line for whether brainidra
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has a negative effect on countries' economiesalrof these reasons, we supplement the exercise
above with growth regressions.

When we do so, we find no negative effect afifodrain on growth. First, we do ordinary least
squares. Under the ridiculously heroic assumptia &ll other factors that influence growth are
orthogonal to brain drain, we can check the sinspleelation — and we find there is none (Table 15).
We then add a bunch of standard controls to thethreegression, including initial schooling. The
results are fairly conventional, with “good policfgpecifically openness) and some measure oflinitia
schooling (secondary schooling in this case) hasipgsitive effect. Again, the brain drain shows no
significant negative effect. In both regressions,can reject the predicted coefficient on brainndod
-0.23.

Interestingly, we failed to find any effect of tarty enrollment on growth. Our measure may be very
noisy or otherwise flawed, but it is not so easgdtablish the link between skills and growth. Henc
it is even less surprising than the brain draistiisinsignificant in this regression.

Table 15: Growth regressions on brain drain and otlkr controls (OLS)
growth90_03 growth90 03 growth90_ 03

brain drain 0.0002442 -0.004
(0.22) (-1.28)
log income per capita 1990 -0.009 -0.009
(2.02)* (2.00)*
primary enrollment, 1990 0.0001391 0.0001354
(1.10) (1.08)
secondary enrollment, 1990 0.0003832 0.0004129
(2.96)** (3.06)**
tertiary enrollment, 1990 -0.0002724 -0.0003343
(1.86) (1.99)*
openness variable, 1990 0.013 0.014
(3.35)* (3.25)*
Constant 0.011 0.05 0.053
(2.83)** (1.92) (1.94)
Observations 152 87 86
R-squared 0.000 0.190 0.200

Robust t statistics in parentheses
* significant at 5%; ** significant at 1%

We also explore possible reverse causalitydiggitwo-stage least squares, using the same
instruments as above. Again the simple bivariase@ation fails to establish any effect of braiaidr
on growth, and the regression passes the testegefk instruments and for overidentifying restringo
(Table 16). Brain drain is still insignificant ihe 1V regressions with the full set of controlstwa
much smaller sample). We again reject the predictedficient on brain drain of -0.23. Unfortunately
instrument problems bedevil this second regressiith,the regression performing poorly on both
weak instruments and overidentifying restrictioests. However, coefficients did not shift much from
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the OLS regression and we are not sure that IVes eequired to address reverse causality problems
from growth to brain drain. If poor growth causedib drain, we would have expected the
relationship to be much more negative in OLS tmalVi As it was, we found no significant negative
effect in OLS in the first place.

Table 16: 2SLS growth regression instrumenting fobrain drain
growth90 03 growth90 03

brain drain 0.000397 -0.005
(0.09) (-0.98)
log income per capita 1990 -0.009
(2.08)*
openness variable, 1990 0.015
(3.41)**
primary enrollment, 1990 0.000134
-1.13
secondary enrollment, 1990 0.000447
(3.19)**
tertiary enrollment, 1990 -0.00041
(-1.95)
Constant 0.011 0.056
(1.94) (2.00)*
Observations 149 83

Robust z statistics in parentheses
* significant at 5%; ** significant at 1%
Hansen J statistic (overidentification test of all

instruments): 1.476 8.819
Chi-sq(3) P-val 0.68777 0.03179
First-stage F-statistic 5.97 1.98
P-value of first stage 0.0002 0.1068

Instruments: log of distances to US, UK, Francg,dbpopulation in 1990.

The bottom line, with the caveats noted ab/#hat we fail to find any evidence for a
negative effect of brain drain either on the stotkuman capital remaining in the country, or oa th
country's growth rate.

Concluding Remarks

We have provided some remarks on the quesfitime Brain drain with particular reference to
Africa, and using Ghana as a case study of efteciadividuals. Of course much more work needs to
be done in firming up many of the conjectures made.

However, we think we can make some evaluation@bitain drain based on our results. We fail to
find any negative effect of brain drain on the kto€skills remaining in the source country,
suggesting skill creation incentives offset theslogskills one for one. We fail to find any negati
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effect on growth. In contrast to the zero resudtstfie usual predicted negative effects of braargr
we find many reasons to think that individuals lae&er off because of brain drain, including bdté t
migrants and their families back in the source toes Our back of the envelope calculation for
Ghana suggests that the present value of remiganoee than covers the cost of educating a brain
drainer. We also suggest some positive intangitiéets, although these are admittedly much more
speculative. On balance, therefore, theory andressuggest that the ability of some people & th
country to go abroad and form part of the Brainibfand circulation) has had a net positive eftact
individuals from the source country. In short, lwhea our results, we think the Brain Drain is good
for Africa.
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