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1. Introduction

Migration flows from Africa to European Union repent a major issue in the current political
debate between the two shores of the MediterraBean The number of African immigrants in the
EU is increasing over the years, especially in scoutries as France, Italy and Spain. According
to the OECD dataset from 2000 to 2010 the annoal Bf African immigrants has increased by
more than 50% in France and Spain and more thaniB0%ly (OECD, International Migration
Database).

This work aims at shedding some light on the combieconomic effects of labor market
liberalization and demographic patterns acrosscAfand Europe. The reference framework is a
modified version of the GTAP model, where unskillabor, skilled labor and capital can move
within the Africa-European Union macro-region.

Walmsley et al. (2007) have already created a nemtliversion of the GTAP model named
GMig (Global Migration) to study the migration process from a generallibgum perspective.
The GMig tool incorporates information about bitateabor flows across countries at the global
level. It allows the economic assessment of a pakéorm which, for example, lifts restrictions on
the movements of natural persdns.

Another interesting approach stems from Shi andsT{2005). The authors deepen the analysis
by including in the GTAP model a demographic modukech considers four age groups and two
genders for 14 regions.

The focus of this work is limited to the Africa-EB2macro area. As a consequence, the
opportunity to migrate is geographically restricteddowever we integrate the analysis on
international labor mobility by considering alsceetimternational capital mobility. The interaction
between the two factors is very important not dolyGDP growth but also for their remuneration
which involves the issue of inequality.

The above-mentioned dynamic, in turn, interact$ilie demographic patterns which are very
different between Africa and Europe. In generalndgraphic forecasts are more reliable than
economic forecasts because the generation of fatotlers is already born and there is empirical

! The GMig model has been applied to the study @i immigration reform affecting the inflow of Mean workers
(Aguiar and Walmsley, 2013) and to the investigatid labor migration in East and Southeast Asia l(iigaly et al.,
2013).
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evidence that the fertility rates tend to changevbl. Africa and Europe are in two different points
of demographic transition. Europe has completadite Africa is still going through.

In this paper we distinguish the short run impattpopulation covering the period 2015-2020
and the long run impact covering the period 2015620These numbers are based on United
Nations projections (UN, World Population Prospgcts

It is worth noting that the results of the analydts not claim to be realistic in magnitude but
reliable in the direction and in the clarificatiohthe underlying economic mechanism determining
the migration flows.

The paper is organized as follows. Section 2 ptesae main theoretical changes with respect
to the standard GTAP model. Basically imperfeceninational substitution is introduced in the
capital endowment supply, skilled and unskilledolabupply. In addition the new equation for
population is explained. Section 3 describes thicya@xperiment while section 4 reports the
results and their explanation for the short-run tir@dlong-run, respectively. Section 5 concludes.

2. Theoretical changesin the standard GTAP model

In the standard GTAP model factor endowments amgmgghically immobile. We model an
integrated Africa-EU market for labor and capitay lising CET Constant Elasticity of
Transformation) functions. These equations determine endogenairgyskilled/unskilled labor
supply and the capital supply in Africa and Europe.

Different from GTAP the population growth rate bews endogenous in Europe and Africa
because it is the result of interaction betweenUhkedemographic forecasts and the endogenous
supply of skilled and unskilled labor. However theerall population growth rate in the macro-area
is exogenous as in the standard GTAP model.

Migration flows are also the consequence of thevabnentioned interaction.

2.1 Integrated Africa-EU capital market

We use a simpleCET function to model the supply of capital in Afi and Europe. The
maximization problem is the following

max Y QK ,PK, = QK g, PK 4, 1)
r
1

s.t. QK g :{Z QK #x ij with p, >1 2)

where r is the regional index (Africa or Eu28), AEdpresents the Africa-Europe macro-apga,
is a parameter in the CET technology, QK is thatabpupply and PK the associated price.

The resolution of the maximization program allovetedmining the FOC for capital supply at
the regional level:

1
1-p

PK aeu
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r
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whereok is the elasticity of substitution between Africamd European capital. The valueoqf
is arbitrarily set equal to -10 in all the simudats.

2.2 Integrated Africa-EU labor market

The CET function is also used to model the supply dllesk and unskilled labor in Africa and
Europe. The maximization problem is the following

maxz QL,PL, = QL o, PL o, (4)
r 1

st QL e :(z QL”LJPL with p, >1 (5)

max 3" QH PH, = QH e, PH oe, (6)
r 1

sit. QH ., :(Z QH”ijH with o, >1 (7)

where QL and QH are the unskilled and skilled labapply and PL and PH the associated

prices.
FOCs are:
QL. = QL ., ( PIF:CEU j with o, = 1_1p <0 ®)
r L
QH, = QHAEU(P;HAEU j with o, = ~ <0 €)
r H

wherec, andoy are the elasticity of substitution between Afriamd European unskilled and
skilled labor. The value of. andoy is chosen according to the policy scenario in Wwhice
demographic impact is implemented, as it will bplaied in section 3.

2.3 Endogenous migration flows and population growth rate

From the modelling perspective the most difficask to achieve in this work is to find a good
way to transform the movements of labor in movemaitpeople. Two main issues arise when
addressing this kind of problem.

The first one is related to productivity: as workesm Africa/Europe is transformed into a
worker in Europe/Africa by using the CET functioned s/he take on the characteristics (wage and
productivity) of a European/African?



The second one refers to the technology which stimadabor and the population of the two
regions to obtain the total quantity of workers aedple in the Africa-EU macro-area. While it is
evident that the latter must require perfect stltstn between African and European persons, this
is not the case for labor. We rule out the possibdf perfect substitutiono{—-x) in the CET
function, which drives the movement of workers adewy to change in the relative wages. This is
to prevent unrealistic migration overflows which wa occur in the case of a unique wage in the
Africa-EU macro-area. In addition migration alwagplies transition costs and we try to take them
into account by the CET modelling.

The Figure 1 below shows the basic facts aboutdtaion between labor and population. For
sake of simplicity, we ignore the distinction beémeskilled and unskilled labor and we assume that
one person correspond exactly to one worker. A¢ gtage we neglect also the productivity
differentials across workers from different regidrecause it will be analyzed in detail in section
3.1

On the horizontal axis the level of population dablor is depicted for Africa, on the vertical
axis the level of population and labor is depid@dEurope.
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Ao, Bp and Gare our starting points. They represent the taipufation in Africa, EU28 and the
Africa-EU28 macro-area, respectively, before themdgraphic shock. The point Qs the
intersection between the CET level set for labat #re 45-degree population line (both in blue
color). We can observe perfect complementarity £ oy = 0) between African and European
workers and perfect substitution between Africad Baropean persons. This simply means perfect
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labor immobility in the region as in the standard AP model and perfect substitution in the
computation of the total Africa-EU28 populationatlis the sum of Aand B.
The following identities are verified:

Ao+ Bo=GCy=Do (10)

where [y is the extreme case in which full migration pracescurs in one of the two possible
directions.

In this illustrative figure we just apply a demoginec impact consisting in increasing the total
African population from point Ato point A while the European population is unchanged intpoin
Bo. This tries to capture in a very rough way thdeddnt demographic patterns between the two
Continents.

When the perfect complementarity assumption acnasgers is kept, the demographic shock
determines the new equilibrium in point. ©; is the intersection between the new CET levefmet
labor and the new 45-degree population line (botted color).

The following identities are verified:

AL+B=C =D; (11)

The consequence of this assumption is that thelatgo growth rates in Africa and Europe are
exogenous and equal to the labor force growth r&tesendogenous mechanism is working in this
case and the opportunity to migrate is excluded.

As the migration dynamic is introduced and the g&rfcomplementarity hypothesis across
workers relaxedd) = oy < 0), the population growth is no more exogenou&frica and Europe.

It continues to be exogenous only for the macraeale this case the CET level set is a curve (in
red color) and its intersection with the populatiiie identifies the new equilibrium in pointC

In C; the population decreases in Africa and increasdsumope. The endogenous mechanism
which causes these population changes is the catibm of labor between the two regions. The
reallocation is driven by the change in relativeges In turn, the change in the relative wages is
determined by the exogenous demographic shock,hwimake labor more abundant in Africa
relative to Europe. As a result the labor factognmaies towards Europe where it is scarcer and more
valuable.

In C;the following identities are verified:

A1+B=CG=G=A+B,=D; (12)

The Figure 1 is more complex than it seems andiga@ome approximation. In fact we are
assuming that one worker exactly corresponds to person but the imperfect substitution
introduced by the CET function necessarily bre&ks ltypothesis.

It is possible to understand this by looking atfilieowing equations:

POP, +POP., = POP,, (13)
LAB ,, +LAB _, =LAB ,,, =POP,., if =0 (14)
LAB ,, +LAB ., <LAB ,, if -0<0 <0 (15)
LAB ,, +LAB ., < POP,, if -0 <0 <0 (16)

Equation (13) shows the computation of the ovgrapulation in the Africa-EU macro-area. By
assuming perfect immobility at the regional ley@rfect complementarity; = 0), Eq. (14) is met
and it is possible to skip the above-mentionedessinout different degrees of substitution across
workers and people.
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Nevertheless, when imperfect substitution is inticet! for labor¢ < 0) Eq. (14) does not hold
anymore and we need to insert three additionalitiond to be respected:

LAB ,, [ =POP,, 17)
LAB ., [¥ = POP,, (18)
(LAB ,, +LAB ., ) = POP,, + POP,, = POP,, (19)

whereg >1 is a correction factor which is used to satisty (19). Referring to Figure 1, this
means that point Oncludes the correction facter The point identifying the real labor supply in
Africa and Europe is slightly below the populati@d line and the CET red curve is not actually
tangent to it. We draw it this way just to makeieathe theoretical explanation.

3. Policy experiment implementation

We have three scenarios. In the first one it isi@&sl only an integrated capital market between
Africa and EU28. This is the benchmark scenariadhesecond scenario the liberalization process
involves not only the capital market but also tkidedd labor market. Finally in the third scenago
full liberalization takes place in the capital,|i&d and unskilled labor market.

In each scenario two types of demographic exogesbask are simulated. The first one is the
short run impact on population and covers the pe#015-2020. The second one is the long run
impact and refers to the period 2015-2050.

We use the GTAP 8 database (Narayanan et al., 2@li@)base year is 2007. Given the
inconsistency between the reference year in GTARI87, and the starting year of the exogenous
drivers, 2015, we implicitly assume that the ecormostructures in 2007 and 2015 are similar and
we carry out a comparative static exercise by imgleting the demographic impacts in the base
year 2007. We prefer this simplification becaudeentise it would be complicated replicating the
historical migration flows in the period 2007-20&hd inserting them in the three different
scenarios. As a consequence, all the results neusttérpreted as per cent changes with respect to
the year 2015.

The regional and sectoral aggregations are not wegvant for the scope of this analysis.
However | report them in Table 1 for further infation.

Table 1: regional and sectoral aggregations

Regions Sectors
1 Australia, New Zealand Grains and Crops
2 East Asia Livestock and Meat Products
3 Southeast Asia Mining and Extraction
4 South Asia Processed Food
5 North America Textiles and Clothing
6 Latin America Light Manufacturing
7 EU28 (European Union 28) Heavy Manufacturing
8 Middle East Utilities and Construction
9 Africa Transport and Communication
10 Rest of World Other Services




3.1 The demographic shocks

According to the United Nations projections, popiola in Africa is expected to grow by about
12.5% and 105.2% in the period 2015-2020 and 2@B®2 respectively. On the contrary,
population in Europe will not grow in the period1#32020 and will decrease by about 4.6% in the
period 2015-2050. The underlying assumption is thaste relative changes affect in the same
proportion skilled and unskilled labor.

To sum up in the short-run our exogenous drivegs ar

goreg(“unskilled”, “Africa”) = qoreg(“skilled”, “Africa”) = 12.5 (20)
goreg(“unskilled”,“EU28”) = qoreg(“skilled”,“EU28”) = 0.06 (21)
In the long-run they are:

goreg(“unskilled”, “Africa”) = qoreg(“skilled”, “Africa”) = 105.2 (22)
qoreg(“unskilled”,“EU28”) = qoreg(“skilled”,“EU28”) = -4.58 (23)

where goreg is the exogenous demographic impact (percent éhahghe population derived
from UN projectionsy.

In the GEMPACK version of the standard GTAP modgliaions are expressed as the FOCs
linearized form. The labor and capital supply edl at the regional level. In our modified version
of the GTAP model, we allow for labor and capitepiacement from one shore to the other in the
Mediterranean Sea. Below the new mathematical egmmes for the unskilled and skilled labor
supply and the (shadow) price of the unskilled skiled labor in the Africa-EU28 macro-region:

FACSHR(i,r) = EVOA(i,r) / sum(r,REG, EVOA(i,r)) (24)
poaeu(i) = sum(r,REG, FACSHR(i,r)* po(i,r)) (25)
go(i,r) = qoreg(i,r) + FACE(i)*[poaeu(i) - po(i,r)] (26)

where indexi = (unskilled lab, skilled lab); = (Africa, EU28),qo is percent change in the
endogenous labor supplyp is the percent change of the associated ppiceeu is the percent
change of the (shadow) price in the Africa-EU28 raaegion,FACE is a parameter representing
the elasticity of substitution across workers, (o), EVOA is the value of labor in 2007$,
coefficient FACSHR is the regional labor share in the Africa-EU28 roaegion. Eq. (26) is the
linearized form of Egs. (8) and (9) in subsectiah&hile Eq. (25) is the linearized form of Eqs) (4
and (6). The terngoreg(i,r) takes into account the fact that the populatioange is not
uniform in the Africa-EU28 macro-region and forghmeason it is linked to the index

At this point it is important to recall the issuktbe productivity differentials between African
and European workers, mentioned in subsection The. GTAP database does not report the
volume of skilled and unskilled workers but onlg imonetary value in 2007$. The dataset
considers also the level of total population whigltonsistent with the UN data. In the EU28 the
value of unskilled and skilled labor is respectyelght and fifteen times higher than the value in
Africa even if the number of population is almosbttimes higher in Africa than in Europe for the

% The different type is the GEMPACK code. GEMPACKtig software used in our simulations. Capital great
represents coefficients or parameters, small gi@@rrepresents percent linear variables
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same year. It is clear that value of labor incoapes the different levels of productivity in Africa
and Europe.

Overlooking this aspect can lead to severely skevesdlts in the migration process. It is
possible to understand this by applying the exogsrdemographic shocks to Eq. (26). If we do
this sic et smpliciter and then we take the percent changes in labort@mslating them in
migration movements, the results are meaningledsatWe get is that a 40% decrease in the
unskilled African population is equivalent to a oper cent increase in the European unskilled
population. This is due to tH&\CSHR shares which do not reflect the real populatiavésghts but
the value of labor which, in turn, includes theeliént productivity levels.

In a competitive labor market the real salary isia@dgo the marginal productivity and it is
reasonable that changes in labor supply behavestenty with the level of productivity. However
we should correct Eq. (26) when we handle popuiaiohange. The easiest way to do it consists in
replacing the factor’s shares with the populatiatiares as described in the following equations:

POP(i,r) = POPTOT(r)*[EVOA(i,r)/sum(i, EVOA(i,r)] (27)
POPSHR(i,r) = POP(i,r)/[POP(i,“Africa”) + POP(i,“EU28”)] (28)
ppaeu(i) = sum(r,REG, POPSHR(i,r)*po(i,r)) (29)
pop(i,r) = qoreg(i,r) + FACE(i)*[ppaeu(i)-po(i,r))]+ epsi(i) (30)

wherePOPTOT is the total GTAP population in Africa and EuropeQP is the unskilled and
skilled population obtained multiplying the totabgulation in Africa and Europe by the ratio of
skilled/unskilled value over the total labor valaghe two regions as shown in Eq. (27QPSHR is
the regional share of skilled/unskilled populatmrer the total skilled/unskilled population in the
macro-areapop is the percent change in the unskilled/skilled ydapon, ppaeu is the percent
change of the (shadow) price for population in Afaca-EU28 macro-region andpsi is the
percent change of the correction facteuch that Eq. (19) is met.

3.2 First scenario: capital market liberalization

The benchmark scenario is the capital market lllzatgon. The capital mobility should be
modelled at the global level. However, as the foouthe analysis is Africa and Europe we limit it
to this macro-area to better isolate the econofffécts of the policy experiment.

Practically, the demographic shocks take placenie@nomic environment where the capital is
free to move within the African-European macro-aseeording to Eq. (3). This seems to represent
in a more realistic way the increasing mobilitycapital (both physical and financial) which can be
observed in the last decades.

The mobility of capital is not perfect. The valukay is arbitrarily set equal to -10 in all the
simulations. This number should represent a medhiiginlevel of capital mobility as it corresponds
to a value ofpx equal to 1.1, that is only 10% greater than 1f@oercapital substitution across
regions).

A better solution would be to carry out an econagroedstimation ofox in order to get a more
robust guess. To the best of our knowledge no asitm of this type exists and consequently we
are forced to do an arbitrary choice.



In this scenario perfect immobility is assumedhe skilled and unskilled labor market:
oL=on=0 (31)

For this reason no migration opportunity is giverAfrican and European workers/persons.

3.3 Second scenario: capital and skilled labor market liberalization

The further step consists in implementing skillglldr liberalization together with capital market
liberalization in the Africa-EU28 macro-region givehe same exogenous drivers.
In this scenario the elasticity of substitutiorthie three factors market are the following:

GK:-lO,GH:-l,GL:0 (32)

This means that migration process occurs only kdles workers while unskilled workers are
forced to stay at home. The valtig is set to be one tenth 6f. A smaller value for labor mobility
results evident from the fact that the internatiocepital mobility is much stronger than labor
mobility because higher transition costs are assediwith labor displacement while capital flows
are very mobile worldwide, in particular if we caster financial capital flows.

A partial proof of this is the trend in the lastetty one years of FDI (Foreign Direct
Investments) and international migration. FDIs hanereased in real terms by about 264% at the
global level in the period 1990-2011 (WB, World Ba®pen Data) while annual international
migration flows in the OECD countries have increbd®yy 46% in the same period (OECD,
International Migration Databas®).

The liberalization of the skilled labor market msglemented by increasing from 0 to 1 the value
of oy. Opening the market for skilled workers and nat daskilled can be considered a realistic
option as preferential treatments exist in diffédeveloped countries for skilled workers.

3.4 Third scenario: capital, skilled and unskilled labor market liberalization

Finally, in the last scenario we simulate a simmétaus liberalization in the capital, skilled and
unskilled labor market. The values for the elastiof substitution are reported below:

0K=-1O,0H=-1, GL:-]. (33)

As a consequence, all African and European worfssth skilled and unskilled) can cross the
Mediterranean Sea with a certain level of freeddhe third scenario is the most unrealistic as we
know from the news report how much trouble thisssmog means in reality.

However it is fundamental to complete the intellattexercise and to get insight on which
economic forces are at work in this type of expenin

% The FDIs represent only a part of the entire eafiiows and they are very likely to be less moliilan other capital
flows as portfolio investments.
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4. Reaults

As explained, we distinguish short run effects 2020) and long run effects (2015-2050) in
each scenario by shocking our modified versionhef GTTAP model using Eqgs. (20) and (21) for
short run and Eqs. (22) and (23) for the long-run.

The results are comparative statics and no transitidynamics is considered in this context, as
well as catching up process between Africa and fgirén addition we ignore the role carried out
by capital accumulation.

In order to assess in some way inequality we astalal very rough rule. In general if capital
price increases and labor price decreases ineguatiteases; if capital price decreases and labor
price increases inequality decreases.

To sum up we show six sets of results, short ang tan consequences for each one of the three
scenarios.

4.1 Short run effects

We start from the short run effects in the benclnsaenario where only capital liberalization
occurs together with the demographic impacts. Resué displayed in Table 2.

It is possible to note that the real GDP increageé 9% in Africa and slightly decreases in
Europe (-0.08%). Capital moves from Europe to Afrand there is no migration process.

Interestingly, the capital liberalization deternsree greater inequality both in Africa and Europe
because labor price goes down and capital price gpe

The interpretation of these results is not compdidaWhen the migration option is precluded
Africa grows much because of the increase in thmuladion and labor stock. In addition the capital
flow from Africa to Europe strengthens the Africgrowth and it is to detriment of Europe. Capital
moves in this direction because African firms userenlabor and this boosts also demand for
capital. The price of capital rises and attractfitaahal capital from Europe.

Inequality increases in both Continents for spea@asons. In Africa wages go down because of
the demographic shock while capital price goes @ tlae increased demand of firms
overcompensates the capital inflows from Europdzunope the capital outflows cause an increase
in the capital price while wages go down becauséefower demand faced by firms.

In Africa and Europe the population growth ratemce with the UN demographic forecasts.

In the second scenario (Table 3), the liberaliraiio the skilled labor market determines a
smaller increase of GDP in Africa with respect lbe benchmark scenario, around 6.25% and a
smaller loss in Europe (-0.02%). This is due tdlesttinet migration from Africa to Europe, about
129000 persons each year from 2015 to 2020.

In this second scenario it is not possible to tyeidentify the dynamic of inequality with respect
to the benchmark scenario essentially because lleiskind skilled wages follow divergent
patterns.

The main difference between the first and secordao is the possibility for skilled workers to
migrate. The results are similar across the twocifipations but the introduction of skilled
movements within the Africa-EU28 macro-area is lierad to Europe.

The reason for this is simple. The demographic lsladiects also the stock of skilled workers in
Africa and it reduces their wage. As a consequéheg migrate toward Europe making the GDP
loss smaller in the EU28.

In Africa and Europe the population growth ratesdmee endogenous because it is the result of
the interaction between the UN demographic forscastl the endogenous supply of skilled labor.
It continues to be exogenous for the macro-areaAfiisa population increases by 12.03% while in
Europe it grows by 0.97%.
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Table 2: resultsin thefirst scenario (6x =-10, 64 =0, 6. = 0)

Africa EU28 Africa-EU28 macro-area
Real GDP % Var wrt basedata 679 -0.08 0.42
Capital % Var wrt basedata 3.00 -0.27 0
Annual Skilled net migration (thousands) 0 0 0
Annual Unskilled net migration (thousands) 0 0 0
Annual net migration (thousands) 0 0 0
Population growth rate % (2015-2020) 12(50 0.06 8.25
Capital price % Var wrt basedata 0.57 0.25 0.27
Skilled price % Var wrt basedata -6.44  -0.01 -0.41
Unskilled price % Var wrt basedata -6.64  -0.02 -0.75

Table 3: resultsin the second scenario (ox =-10, 6y =-1, 6. =0)

Africa EU28 Africa-EU28 macro-area
Real GDP % Var wrt basedata 6.25 -0.02 0.44
Capital % Var wrt basedata 2.80 -0.25 0
Annual Skilled net migration (thousands) 129 0 129
Annual Unskilled net migration (thousands) 0 0 0
Annual net migration (thousands) 129 0 129
Population growth rate % (2015-2020) 12]03 0.97 8.25
Capital price % Var wrt basedata 0.57 0.26 0.29
Skilled price % Var wrt basedata -3.84  -0.16 -0.38
Unskilled price % Var wrt basedata -6.86 0.02 -0.74

Table4: resultsin thethird scenario (ox

10, OH — -1, oL — -1)

Africa EU28 Africa-EU28 macro-area
Real GDP % Var wrt basedata 4.40 0.18 0.49
Capital % Var wrt basedata 1.81 -0.16 0
Annual Skilled net migration (thousands) 153 0 153
Annual Unskilled net migration (thousands) 265 0 265
Annual net migration (thousands) 418 0 418
Population growth rate % (2015-2020) 10{99 2.98 8.25
Capital price % Var wrt basedata 0.52 0.32 0.34
Skilled price % Var wrt basedata -4.87 -0.07 -0.33
Unskilled price % Var wrt basedata 445  -0.21 -0.67
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Finally, in the third scenario (Table 4) the contpléberalization of the labor market produces
an average annual net flow from Africa to Europalodut 418000 migrants (265000 unskilled and
153000 skilled) in the period 2015-2020.

The result of these migration flows is that theiédn population will grow by about 11% in the
period 2015-2020 and European population will gbynabout 3%.

In this last scenario the African and European GBRIP increases by 4.40% and 0.18%,
respectively.

Turning to the primary factor prices, we can noia the full labor liberalization tends to reduce
inequality in Africa with respect to the benchmagenario. On the other hand the inequality
increases in Europe.

The explanation is straightforward. In Africa waggs down but less than in the benchmark
scenario as workers can migrate toward Europe.h@rother side capital price increases but less
than in the benchmark scenario because the deraaad by firms is now smaller.

In Europe wages decrease more than in the bencrsoanario as new workers are coming from
Africa. On the other hand the capital price is tgeshan in the benchmark scenario because the
increase in the demand faced by firms adds to fleeteof the capital outflows, which is now less
pronounced.

4.2 Longrun effects

Regarding the long run effects in the benchmarkage (Table 5), it is possible to note that the
real GDP increase by 55% in Africa and decrease8.62 in Europe. The dynamic of capital
moving from Europe to Africa is confirmed.

In Africa and Europe the population growth rates thie same of the UN demographic forecasts.
As a consequence African population grows by 105dt%@ European population decreases by
4.58% in the period 2015-2050.

In the second scenario (Table 6), the GDP risesboyit 50% in Africa and reduces by about 3%
in Europe. Europe experiences a better performémaeks to skilled migrants from Africa. The
annual average of net skilled migration is arou83D00 persons from 2015 to 2050. This causes
a population increase in Africa and Europe by 1058d 2.96, respectively. Interestingly, Europe
is able to invert its negative demographic trend.

In the third scenario the average annual net floomnf Africa to Europe is about 3450000
migrants (2167000 unskilled and 1283000 skilledhm period 2015-2050.

The result of these migration flows is that theiédn population will grow by about 92.6% and
European population will grow by about 19.63%. @ledhe redistribution process lowers the
demographic pressure in Africa while slowing dowa European aging.

In this last scenario the African GDP will increag 34.41% while European GDP will
decrease by 1.54%. The unskilled market liberabmamakes less uneven the GDP outcomes
across Africa and Europe.

It can be useful to carry out a comparison betwslkart and long run. As expected the
magnitudes in changes are bigger in the long ran th the short run. This is due to the stronger
and divergent demographic impacts across Africa Babpe, which characterize the long run.
However, the direction of the economic effects #aimeir interpretation basically do not change
between short and the long run as the fundameotzeé$ which are working are the same.

This is mostly true for inequality. In the long rimequality increases in Africa but reduces in
Europe in the benchmark scenario. Its directicanbiguous in the second scenario. It decreases in
Africa and increases in Europe in the third scenaith respect to the benchmark, exactly the same
dynamic observed in the short run.
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Table5: resultsfor thefirst scenario (o =-10, oy =0, 6. =0)

Africa EU28 Africa-EU28 macro-area
Real GDP % Var wrt basedata 5502 -3.52 0.71
Capital % Var wrt basedata 24.74 -2.12 0
Annual Skilled net migration (thousands) 0 0 0
Annual Unskilled net migration (thousands) 0 0 0
Annual net migration (thousands) 0 0 0
Population growth rate % (2015-2020) 105,20 -4.58 67.63
Capital price % Var wrt basedata 212 -0.45 -0.24
Skilled price % Var wrt basedata -43.32 1.46 -1.56
Unskilled price % Var wrt basedata -44 35 1.52 -4.05

Table6: resultsfor the second scenario (ox =-10, 6y =-1, 6. =0)

Africa EU28 Africa-EU28 macro-area
Real GDP % Var wrt basedata 50j22 -3.07 0.78
Capital % Var wrt basedata 23.13 -1.99 0
Annual Skilled net migration (thousands) 1083 0 1083
Annual Unskilled net migration (thousands) 0 0 0
Annual net migration (thousands) 1083 0 1083
Population growth rate % (2015-2020) 101(31 2.96 67.63
Capital price % Var wrt basedata 2,08 -0.32 -0.12
Skilled price % Var wrt basedata -26.40 0.32 -1.38
Unskilled price % Var wrt basedata -45.67 1.81 -3.98

Table 7: resultsfor thethird scenario (ox

-10, OH — -1, oL — -1)

Africa EU28 Africa-EU28 macro-area
Real GDP % Var wrt basedata 3441 -1.54 1.05
Capital % Var wrt basedata 15.p2 -1.33 0
Annual Skilled net migration (thousands) 1283 0 1283
Annual Unskilled net migration (thousands) 2167 0 2167
Annual net migration (thousands) 3450 0 3450
Population growth rate % (2015-2020) 92|60 19.63 67.63
Capital price % Var wrt basedata 174 0.13 0.27
Skilled price % Var wrt basedata -29.92 1.04 -0.96
Unskilled price % Var wrt basedata -30.30 0.08 -3.45
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It is also worth noting that the overall welfaretie Africa-EU28 macro-area (measured in terms
of real GDP changes) improves when increasingdapital and labor) factors mobility both in the
short and long ruf\If we look at the short run, the increase in @BIP moves from 0.42 in Table 2
to 0.49 in Table 4 for the macro-area. If we rdéethe long run, the increase in real GDP moves
from 0.71 in Table 5 to 1.05 in Table 7 for the noaarea. These results are consistent with the
neoclassical theory of competitive markets on whiethCGE models are essentially based.

4.3 Senditivity analysis

The elasticitiesok, oy and o. regulate the geographical substitution of capiski/led and
unskilled labor in the Africa-EU28 macro-region.€lhare clearly the key parameter in this work.
Unfortunately we cannot find econometric estimatiorproperly calibrate these coefficients. For
this reason we carry out a sensitivity analysigrider to assess how results change according to
different values o6y ando .

We keep fixed to -10 the value 6f and we try to establish a reasonable rangejcando, .

The determination of the lower bound is simple tasorresponds to the case of perfect labor
immobility (o4 = o, = 0). To identify the upper bound we decide to thgevalue otk as threshold.
The underlying assumption is that the mobility abdr cannot be bigger than the mobility of
capital.

The results are displayed in Table 8 for the lomg demographic impacts. By looking at the
Table 8 it is immediately evident that populatidranges are very sensitive to the choice of these
parameters.

Table 8: Population growth rate % (period 2015-2050)

Africa Eu28
ok =-10,0h=0.=0 105.2 -4.58
ok =-10,0n=0_.="-1 92.60 19.63
OK = -10,(5H =0L = -5 78.26 46.90
ok =on =0 =-10 73.7 56.16

* It is possible to show that the welfare changeasured by the standard measure of Equivalent \tamiéEV) have
the same directions.
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Conclusion

In this work we have tried to assess possible maraflows between Africa and European
Union by interlinking demographic patterns and lalmarket liberalization within a general
equilibrium framework.

The modified version of the GTAP model is abledplicate endogenously the current direction
of these flows (from Africa to Europe). Neverthalédse magnitudes strongly depend on the value
of the elasticity parameter regulating the factombility.

Even if the list of the results is long, the intefation is not complicated because it is based on
the international trade theory of comparative ativges applied to capital and labor endowments.
As the Heckscher-Ohlin Theorem states that the tcpuexports the good which uses more
intensively the relative abundant factor, similarly a context of geographically mobile
endowments the country “exports” the relative alaumdactor.

To simplify, in this analysis the demographic imisadisrupt the economic system in Africa and
Europe. These shocks make labor the relative alminfdator in Africa and make capital the
relative abundant factor in Europe.

Ruling out the possibility to migrate and on théest hand making possible the capital
movement it is beneficial only for Africa. Liberaing the labor market allows also Europe to take
advantage from the trade in the factor endowmdris explains the endogenous migration from
Africa to Europe and the effects on GDP.

However it is worth noting that a direct relatioigsbetween GDP growth and inequality can be
observed with respect to the benchmark scenarionwhe labor market is fully liberalized both in
Africa and Europe and both in the short and long iaterestingly, the capital liberalization in the
benchmark scenario causes an increase in ineqt@lifyfrica both in the short and long run while
Europe experiences a decrease of inequality itotiggrun and an increase in the short run.

This assessment presents a not negligible drawlbaciuse it does not consider the role carried
out by remittances. Their inclusion in the modeluwdobe important to give more realism to the
analysis.

Further development could try to take into accaunatching-up mechanism between Africa and
Europe by considering for example the skilled/uthsticomposition rather than the technological
progress.

The econometric estimation of the elasticity part@me/hich causes the factors mobility is also
worthy because we have seen that results are gasjtive to different values of it.

In addition it would be interesting to extend themgraphical opportunity to migrate outside the
Africa-EU28 macro-region. The approach of Walmsétyal. (2007) and Shi and Tyers (2005)
could be a good starting point.
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