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Foreword

In the course of the pr@ S @hie Futlre of International Migratidkarried out by the OECD/IFP
Secretariat in 2008/2009 a number of regional notes were commissioned from leading experts to

help shed light on the diversity of situations and future migration tremdslifferent parts of the

non-OECD world. Theaim of the regional notes was to provide a largely qualitative, personal
assessment of the likely evolution in factors in the principal-@& CD regions which could influence

outflows of people either in the form of intreegional migration or, of particular significance to this

exercise, to OE CD countries, through to 2025/2030. More specifically, the experts were asked to

give some consideration to the most likely trajectory that outward migration might take in the years

I KSFRY (23SGKSNJ gAGK &a2YS &aLISOdz +FGAz2y |o2dzi L
developments which could impact significantly on pressures to migrate to OE CD countries).

A regional note on India/Pakistan/Bangladesh was written by Prof. Binodi&h@thwaharlal Nehru
University, New Delhi). StBaharan Africa was covered by Laurent Bossard (OE CD Club de Sahel).
Jeff Ducanes and Manolo Abella (ILO Regional Bureau, Bangkok) submitted a note on China and
South East Asia/Asia Pacific. A note on Namd East Africa was prepared by Flore Gubert and
Christophe Jalil Nordman (DIAL , IRD, France). Jorge Martinez Pizzaro (CEPAL , Chile) drafted a note
on Latin America. The Russian Federation and Eastern and South East Europe were covered by Prof.
Dietrich Thranhardt (University of Minster, Germany). Prof. Philippe Fargues (European University
Institute, Italy) provided information on the Middle East and North Africa. These papers can be
found on the OE CD/IFP webpage (www.oecd.org/futures).
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Introduction

The Middle East and North Africa region probably represents one of the most remarkable regions of

the world with respect to international migration, with severakexig i ng fAmi gr ati on ¢
(labourexporting countries in the Maghreb and Mashtaljpurimporting Gulf Cooperation Council

states, both labotexporting and transit countries, etc.). Within the Maghreb, Morocco, Tunisia and
Algeria have been experiencingagssive labour emigration to Europe since the sixties. Successive
governments in these countries have actively facilitated this mobility in order to manage
unemployment levels and attract the maximum financial resources into the national economy with
emgramt s6 remittances. Some have even made emigrat
their national development plans even when, from 1973 onwards, European governments one after
another closed their doors to the immigration of workers (Farg0€3)2This is particularly true for

Morocco where emigration has always been considered as an export that should be promoted for the
benefit of the country. Tunisia and Algeria initially followed a similar policy but both encouraged their
emigrants to retu in the seventies (Baldwiadwards, 2005).

The objective of this regional note is to assess the likely evolution of the various factors (economic,
demographic and environmental) which could influence the movement of people out of Algeria,
Morocco and Tuaisia in the next twenty years, either in the form of knégional migration or to
OECD countries.

In Part I, we first provide a picture of pastd currenimigration trends from Algeria, Morocco and
Tunisia to OECD countries. We then propose an exfilam of these migration behaviowrsing the

results of a recent report investigating the determinants of past and current migration flows from the
Middle East and North African (MENA) countries to OECD countries (Gubert and Nordman, 2008).
In particular,the influence of economic, demographic and political factors on the size and composition
of migration flows from North Africa to OECD countries over the period 12®0R is put forward

using twocomplementary econometric analyses (ciessional and pahelata analyses of migration
flows). These analysegrovide a guide for identifying the key factothat arelikely to shape future
migration flows from Algeria, Morocco and Tunisia.

In Part Il, we discuss the economic and demographic prospects in Aljkiacco and Tunisia

focusing on the key determinants identified previously as important driving forces of future migration
trends (GDP per capita, poverty |l evels and democ¢
in origin countries).

In Pat Ill, an attempt to assess the impact of climate change on future migration patterns in the
Maghreb is carried out. More specifically, this section looks at ways that climate change might lead to
increased forced migration, presents some predictions dambers of future climate migrants,
examines the uncertainties with these predictions and lays out different tentative scenarios on future
numbers of forced migrants.

The different findings of these investigations fanally drawn together in a concludisgction.



Part | T Explaining past migration behaviour to predict future migration flows

Migration flows from Algeria, Morocco and Tunisia are mainly oriented towards OECD countries and
have always been so. According to official migration statigticsvided by each of these three
countries, respectively 92.5%, 84.7% and 82.5% of emigrants from Algeria, Morocco and Tunisia
reside in Europe and only 6.2%, 9.2% and 13.9% in other Arab countries (Fargues, 2005). In the
discussion that follows, the focusll thus be on thdevels and trends of migration from the Maghreb

to the OECD.

1- Overview of current migration patterns from Algeria, Morocco and Tunisia to OECD
countries

Despite serious problems with data on migration and migrants, the datatzsayafer and Marfouk
(2005) on the stocks of international migrants in OECD countries by country of origin allows to draw
a picture of the levels and trends of migration from Morocco, Algeria and Tunisia to OECD cduntries.
Based on the 1990 and 2000 rowidensuses held in each OECD country, this database provides a
detailed, comparable and reliable picture of immigrant populations within OECD cotintries.

Numbers of Algerians, Moroccans and Tunisians in OECD countries

Among the North African commumés in Europe, the Moroccans are the most numerous: they
accounted for 49% in 1990 and 56% in 2000 of immigrants originating from the three countries
(Algeria, Tunisia, Morocco; Figure 1). While the numbers of Algerians and Tunisians did not change
substatially during the nineties in France, the Netherlands, Belgium and Germany, the number of
Moroccans increased over the period as a result of family reunification and of the regularization of
immigrants with illegal status in Italy and Spain.

In terms of heir geographical distributiorMoroccan nationals are predominantly found in France,
followed by Spain, the Netherlands and Italy (Table 1a). They are thus widely distributed over all
European countries. By contrast, emigration from Algeria is very ctnated towards France (Table

1b): 84.2% of Algerians residing in an OECD country live in France, despite a diversification of
migration flows from Algeria in the last thirty years. This picture holds true for Tunisian nationals
(Table 1c): although the Tigian community was the first to establish in Italy and was also the most
numerous, it has been overtaken by the Moroccan community since the end of the eighties. As a result,
Italy ranks second after France as a destination for its emigrants, folloviettmany.



Figure 17 Stocks of immigrants from Algeria, Morocco and Tunisia in OECD countries, 1990
and 2000

2000000
1800000 —
1600000 —
1400000 —
1200000 —
1000000 —

800000 —

600000 —

400000 - —
200000 4- —
0 A T T T |

Algeria Morocco Tunisia All

m 1990 w2000

Source Docquier and Marfouk (2005), Author

Distribution of migrants by education level

Interesting features also enge regarding the distribution of migrants by education level (Tables 1a,
1b and 1c). With the exception of Germany, Moroccans, Tunisians and Algerians in Europe are largely
low-educated individuals with only primary education. For all three countriescdmposition of
migrant stocks by education level is highly contrasted between Europe and North America: as an
illustration, respectively 84.1% and 72.8% of Algerian migrants are highly educated in Canada and the
United States, b u t in destihaton dontées i(Francg, Spaio and Bedgium).alTwo
factors explain this diversity. The first one is the period of migration, insofar as the earlier the
migrating cohort, the less educated it tends to be. The second one is related to the migrédimruan
market policies prevailing in destination countries, the latter being clearly biased towards the highly
educated in North America.

Table 1ai List of main destination countries of Moroccans within OECD countries

. L Sharen total Composition by level of education
Main destination . .
countries stocks Tertiary Secondary Primary
within OECD education education education
1. France 38.8% 12.9% 7.8% 79.3%
2. Spain 19.8% 4.7% 28.6% 66.7%
3. The Netherlands 13.5% 5.1% 16.0% 78.9%
4. ltaly 9.9% 6.0% 18.%% 75.5%
5. Belgium 6.3% 8.4% 16.1% 75.5%
6. Germany 3.9% 27.5% 11.4% 44.3%
7. United States of 2.7% 64.5% 30.0% 5.5%
America
Total 94.9%
Source Docquier and Marfouk (2005), Authorsd calcu



Table 1b7 List of main destination countries of Agerians within OECD countries

. L Share in total Composition by level of education
Main destination - -
countries stocks Tertiary Secondary Primary

within OECD education education education
1. France 84.2% 10.2% 5.8% 84.1%
2. Spain 3.3% 9.9% 46.8% 43.3%
3. Canada 2.3% 84.1% 6.5% 9.4%
4. Belgium 1.8% 8.4% 16.1% 75.5%
5. United States of 1.6% 72.8% 22.6% 4.5%
America
Total 93.2%
Source Docquier and Marfouk (2005), Authorso

Table 1ci List of main destination countries of Tunisians withn OECD countries

. N Share in total Composition by level of education
Main destination . -
countries . §tocks Tertiary Secondary Primary
within OECD education education education
1. France 69.9% 12.3% 7.4% 80.3%
2. ltaly 12.2% 3.8% 18.1% 78.1%
3. Germany 4.% 27.5% 11.4% 44.3%
4. Belgium 2.2% 8.4% 16.1% 75.5%
5. United States of
America 2.1% 63.7% 29.3% 7.0%
6. Switzerland 2.1% 24.4% 61.1% 4.9%
Total 93.3%
Source Docquier and Marfouk (2005), Authorsbd

Even though emigrants from Algerislorocco and Tunisia are mainly leeducated individuals, the
expatriation rate of the highlgducated (the soal | e d
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countries: estimates vary from 17 to 19.5% in the case of Algeria, from 9.4 to 18.0% indlaf cas
Morocco and from 12.5 to 21.4% in the case of Tunisia.

In the following section, we disentangle the possible determinants of migration, notably for the highly

educated individuals. We show that their motives include not onlywége differentialdetween
Maghreb and Europe, but also general labour market and social conditions in home and host countries

(such as unemployment rates), and demographic pressure in origin and destination countries.

2- Main push and pull factors of past migration flows

This section presents the main results of a recent report investigating the influence of economic,

demographic and political factors on the size and composition of past and current migration flows

from the MENA region to OECD countries (Gubert and Nardm2008). The focus is on both the
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supplyside and demanside determinants of migration patterns. Some of the questions that are
addressed in the report are the following: what have been the main driving factors of migration from
MENA to OECD countries dr the last ten or twenty years? Are they mainly economic or
demographic? Given destination countriesd restr
respond to economic incentives? Answers to these questions relating to past migration flows are
helpful to identify the main factors that are likely to shape future migration flows from Algeria,

Morocco and Tunisia.

Migration theory

Migration theory provides a useful guide to identify the variables that might be expected to influence
migration presure and observed migration patterns.

A Economic factors such as (expected) earnings differentials

In neoclassical economic approaches (see, e.g., Sjaastad, 1962; Borjas, 1987), migration is a
consequence of differentiated economic opportunities acrggsszor countries, especially earnings
differentials. Individual is more likely to migrate the higher the destination wage, the lower the home
wage and the lower the fixed migration cost. Every individual evaluates the returns and costs in a
different way so that migration may be worthwhile for some individuals in a country and not for
others.

Todaro (1969) proposed an alternative formulation of neoclassical migration models in which
prospective migrants maximize theikpectedncome. Assuming a randojob-allocation process,
expected income is given by the wage times the employment rate (or 1 minus the unemployment rate).
Nearly al/l empi ri cal -incenehypothesis ude hggregate datm bnonbgsatior X p e ¢
flows and wages and find aasistically significant positive effect of income or wages in the
destination country on the migration decision, or of the income differential between the sending and
the receiving countries, and a negative effect of income in the sending country. Evidetioe
influence of unemployment rates both in the sending and in the receiving countries is more mixed.
Some studies find a positive influence of the probability of employment in the destination country on
the migration decision. Other studies find thadividuals are attracted to regions with shortage of
jobs. In Gubert and Nordman (2008), difference in economic opportunities between origin and host
countries are captured by the level of GDP per capita in both the host and the origin countries, and by
unemployment rates in the destination country.

A Selfselection of migrants

Emi grants are not a random sample of a countryds
i n t he Abrain draino debat e -eduocated emdrdi negativee mi gr a
consequences for sending countryds economy. One
rough comparison of their wages in the home country and their expected wages in the destination
country. Hence, the relative wage on observable aothservable abilities in home and host country
determines the type of selection, while the level of income affects the volume of migration. A natural

belief is that we may observe differentiated effects of the private rate of returns to schooling in the

host country on the emigration rates of higtiucated and lov@ducated workers.
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A Push and pull factors of migration

There is a general consensus that there are factors in sending and destination countries which
determine whether anntdxil Ot i rnegs urhitgr aitrn o A a ditpwa led
concerning the home country, one referstothe sol | ed fApusho factors; for
country one uses the term dApull 0o factors. I mp c
population growth and the corresponding unemployment, poverty and political instability. Pull factors

are mainly high wages in the receiving countries, their social security systems, and political stability,

as well as a potential past colonial relationship or comoulture between host and origin countries.

To control for these push and pull effects as determinants of migratory flows, one can make use of
bil ater al Acul tur al di stanceo indicators betwee
common &nguage), and variables indicative of potential demographic pressure, such as population
density, urban population growth or the age structure of the populations. Gubert and Nordman (2008)
also account for political and civil factors in the sending countrya s we | | as proxies
magnet o0 and fAinetworko effects in the host countr

Estimating the determinants of migration from the Maghreb: a gravity approach

In its most basic form, the gravity model approach consists of explaining thenigahtion from one
country of origin to a country of destination by using the economic characteristics (population and
GDP per capita) of each of the two countries and the bilateral geographic characteristics (distance,
common border, access to sea, comtaoguage). Additional characteristics of the countries of origin
and destination may be included to account for immigration policies and other relevant factors. In
Gubert and Nordman (2008), demographic indicators (such as the share of youth in theopppgka
dependency ratios, population density, urban and total population growth), unemployment rates,
education and literacy rates, private returns to education specific to each OECD country, labour
productivity growth, the level of political rights amdlil liberties in origin countries and a proxy for

the welfare magnet effect (namely the level of public social expenditure devoted to unemployment
compensation) are included among the set of regressors.

Two complementary econometric analyses are choug. First, a crossectional data analysis builds

on Docquier and Marfoukbés database on internat.
MENA immigrants in all OECD countries by educational attainment in 1990 and 2000. Second, a
panel data gmoach makes use of annual migration flows provided by the Migration Policy Institute.

In order to synthesize the key findings of the report, Table 2 reports the signs and significance levels
of the effects of the determinants of migration from MENA d¢das using the alternative gravity
models described above. Column 1 displays the results obtained using theectms®al analysis of

total expatriation rates, while column 2 reports the findings stemming from the panel data analysis of
yearly emigratia rates (inflows}.

A Effects of bilateral country characteristics

Regarding the total expatriation rate in 2000 (column 1), distance between two countries, colonial
relationship and sharing a common language are all significant determinants of migegisand
These three bilateral characteristics also have the expected signs. Considering separate regressions for
each education group, few interesting indications emerge as well. First, expatriation rates from the
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MENA region are not sensitive to the pease of a common border between host and origin countries,
which is not a surprising result given the limited number of such cases. Second, the linguistic
commonality plays only a role for the most educated workers, whose jobs may involve professional
skills in which fluently speaking a language is important. Last, the effects of geographic proximity and
historical links are significant for all education groups. However, the group of Feghigated
workers appears to be less sensitive to distance thatwthether groups, suggesting that highly
educated people are better equipped to seize good job opportunities in distant countries.

Using yearly emigration rate as the dependent variable (column 2) does not substantially change the

results, except for theariable relating to past colonial relationship. The latter does not appear as a
significant determinant of annual migration flows.

Table 217 The Determinants of Migration from MENA Countries Using Gravity Models

Cross-sectional
analysis of total Panel data analysis
. bilateral of yearly emigration
Method and dependent variables expatriation rates in | rates for 19902002
2000 (2)
1)
Bilateral characteristics
Ln (distance) -
Common Border n.i. +++
Common Language ++ +++
Ever in colonial relatinship ++
Island in couple (0, 1 or 2)
Host Country specific characteristics
Log(GDP per capita in host) +++
Population density in host +++
Share of population aged-P4 in host
Age dependency ratio in host +++ --
Urban populton growth in host ++ ++
Log(Mean education in host) -
Private return to education in host +++ n.i.
Total unemployment rate in host n.i.
Unemployment rate (1994) for primary level in host + n.i.
Unemployment rate (1994) for secondary level in ho n.i.
Unemployment rate (1994) for tertiary level in host +++ n.i.
Labaur productivity growth in host +++
Share of public expenditure related to unemploymer +++ +
host
Origin country specific characteristics
Log(GDP per capita in orig)n
Population density in origin -
Share of population aged-P4 in origin




Age dependency ratio in origin +
Urban population growth in origin +
Literacy rate in origin

Political rights in origin (scale 1 to 7 for high to low
rights) +
Civil liberties in origin (scale 1 to 7 for high to low
liberties)

Source:Gubert and Nordman (2008).

Note +++, ++, + mean respectively positive and significant effect at the 1%, 5% and 10% confidence
interval (respectively;--, --, -, mean negativeffects).n.i. means variable not included in the model
while an empty box means insignificant effect at the usual confidence interval (10%). For the precise
definitions of the dependent and explanatory variables, see Gubert and Nordman (2008).

A Push angbull effects of migration (countegpecific characteristics)

From the estimation of the push and pull determinants of the expatriation rate from MENA to OECD
countries (column 1), a first noticeable result is that pull effects are more significantrageatigan

push effects despite immigration restrictions in most destination countries. This is the case with the
impact of the GDP per capita in the host country, which is highly significant and positive, while the
effect of the GDP per capita in the origcountry is not significantly different from zero in the
baseline regressions.

However, this finding is somewhat contrasted if one considers the expatriation rates of the different
education groups separately. For feducated migrants for instance, GPér capita in the sending
country operates as a push effect, suggesting that a higher GDP per capita is associated with a higher
expatriation rate among leeducated individuals. This result might be consistent with the idea that
very low levels of per gata GDP in the source country increase incentives to leave, yet make it
difficult to overcome poverty constraints. Expatriation rate is lower for the least educated individuals
because they are too poor to afford the fixed costs of migration. This isteohsvith the idea that

fixed migration costs (such as transportation costs and housing) constitute huge barriers to migration
especially for loweducated people originating from poor countri€eese findings suggest that
upcoming migration flows of low-educated workers from Algeria, Morocco and Tunisia may be
responsive to future trends in origin countries:
educated workers.

Going back to specification (1), all the variables introduced to account for derhimgpapssure in

host and sending countries are found significant in almost all regressions. Here again, a striking result
is that pull effects are generally stronger and more significant than push effects. In particular, the old
age dependency ratio (poptibn aged 65 and over divided by workiage population) and the urban
population growth in the origin country are found to play no role at all. Population density and the
share of population aged-P3 in the origin country are found to be significarwiver, but not in all
specifications. More specifically, the expatriation rate of the most educated migrants is the most
reactive one to the population density in the origin cou@ng interpretation of this finding is that

the brain drain is responsiveto demographic pressure in the origin country.



Turning to the demographic characteristics of the destination country, population density, urban
population growth and the age dependency ratio are all found to significantly increase the size of the
expatration rate, while the share of the population age@4%s found to decrease it. Moreover, the
effect of population density in the host country is stronger on the expatriation of the highly educated.
The same holds true for the effects of urban popuiarowth and the age dependency ratio.

As expected, the share of population ageeR45n the host country exerts a negative effect on
expatriation rates. This result might be explained by the demand side of international migration:
destination countriewith a rising share of elderly (and a decreasing share of young individuals) in
their popul ation might be tempted to fAi mporto
population aging.

Another notable finding concerns the private returns tacation in the destination country. This
variable is indeed found to be highly significant in all regressions. The size of the estimated
coefficients also indicates that the reward for education is an important determinant of expatriation
rates across caotries. Moreover, not surprisingly, the magnitude of the effect increases with the
education categoryHence, the brain drain is also responsive to economic incentives in the
destination country.

Let us now turn to the impact of the unemployment ratesdmgcation category in the host country.
Introducing these variables in the models is r
low (high) unemployment rate in the destination (source) country will cause higher immigration flows.
Besides, Gudrt and Nordman (2008) disentangle this effect by education level, since they benefit
from differentiated rates in host countries in 1994 across three education groups, which correspond to
the three categories of migrants. Interestingly, the traditioealigtiton mentioned above is not always
supported by the data. For instance, the unemployment rate amoeglucated workers in the host
country exerts a positive impact on the expatriation rate ofelducated individuals originating from

the MENA region.This result might be explained by the existence in the sample of host countries with
both high unemployment rates and generous welfare allowances. Because they have restricted access
to unemployment benefits and social assistance, immigrants have arkseevation wage than

natives and accept to take up Igkilled, lowstatus and lovwpaid work. Many professions
(construction, transport, and agriculture) have indeed become associated with immigrant or ethnic
minority workers.

At the same time, the unefogment rate among the intermediate educated individuals in the host
country is found to decrease the expatriation rate of individuals originating from the MENA region, be
they educated or not. This finding is well explained by standard theory, namefacthbat high
unemployment rate in the destination country will cause lower immigration flows.

Finally, the unemployment rate among the higgadigicated individuals in the host country is found to
increase the expatriation rates of individuals from tHeN¥A region. This last finding is somewhat
puzzling, but it is robust and consistent across regressions. A first explanation would be that the
migration decision of highkeducated individuals in LDCs is based on intermediary job opportunities
in the host ountry rather than on higlevel job opportunities, given the lack of transferability of
human capital internationally. However, this does not totally explain the positive correlation between
the unemployment rate among the highly educated in the hostrg@amd the expatriation rates.
Another argument relates to the persistence of welfare magnet effects mentionedi.ahdwest
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countries with high unemployment rates are also those with generous welfare states. The welfare
magnet effect would then motkan counteract the disincentives to migration induced by poor job
opportunities in skilled jobs in the host country.

Column (2) reports the estimates of the basic
dummy variables using panel dat&indings with regard to pull economic factors in destination
countries suggest that (log) GDP per capita as a measure of gross income and unemployment rate as a
proxy for employment opportunities have respectively a significant negative asignificantimpact

on migration flows once destination and origin
welfare state attractors, measured by the level of public social expenditure devoted to unemployment
compensation expressed as a percentageD#, are found to have a positive impact on migration
inflows.

Turningto the demographic variablake share of population aged-28 in the host country is found
to exert a negative effect on migration flows. This result, which is similar to theltaimed using
crosssectional data, is consistent with the idea according to winignation is partly demand-
driven and used by some countries to compensate for population aging.

Findings also suggest th#&wer degrees of political rights in the coutry of origin create
emigration incentives.Political instability or a climate of insecurity can not only drive individuals to
emigrate but also encourage governments to adopt a benign attitude towards the departure of
individuals dissatisfied with theiot, as such persons could cause social unrest.

To summarize, Gubert and Nordman (2008) emphasize the relevance of pull factors to explain the
magnitude of expatriation rates from the MENA region to OECD countries despite restrictive
immigration policiesn most destination countries. Next to economic factors (income levels, returns to
education, labour productivity growth), demographic determinants in particular appear to be strong
predictors of migration flows. The results also support the idea tharetitf forces are at work
concerning the migration of higéducated and loweducated individuals. Push and pull factors have a
notably different impact according to the type of migration considered.

Can we use these estimates to project migration paftemsthe Maghreb over the next two or three
decades? Since migration streams are strongly conditioned by migration policies and since migration
policies cannot be projected, a negative answer to this question would be surely more reasonable than
a positive one. Still, it may be valuable to use these estimates to say something about future migration
pressure In the discussion that follows, wassess the likely evolution of the various factors
(economic, demographic, environmental, etc.) which could infleehe movement of people out of

North African countries (Algeria, Morocco and Tunisia) in the next twenty years.

Part Il i Economic and Demographic Prospects in Algeria, Morocco and Tunisia

In what follows, we discuss economic and demographic praspedilgeria, Morocco and Tunisia.

We particularly focus on the key factors identified previously as potential driving forces of future

mi gration trends (GDP per capita, poverty |l evel

structure in orign countries).
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1 - Economic Prospects
Growth performance and living standards prospects

It is no need to say that most of the existing economic projections for the years to come need sharp
revisions after the financial turmoil that started in Septemb@82This is likely to be so for the
World Bank neaterm GDP projections for the MENA region. At the time the projections were
undertaken, in early 200&e profile for growth in the MENA region for the period 268810 was
anticipated to be shaped bynamber of factors among which a slowdown of industr@intry
demand, primarily in the United States, Europe and Japan, and high and rising oil prices, tied in part to
a robust demand in emerging markets, but also more tightly to disappointing deveopmeos

OPEC supply combined with continued supply restraint by OPEC. Oil exporters (such as Algeria)
were assumed to benefit for a time, and to support regional MENA growth at a faster 5.9% pace in
2008. Assuming a stabilization of the global environntsn2009, the MENA region was expected to

be able to maintain growth momentum centred on 5.5% in years 2009 and 2010, with domestic
conditions and efforts at reform varying markedly across the economies of the region.

Figure 27 Real GDP growth for Algeria, Morocco and Tunisia (20062010)

%

0 T T T T T 1

2000-2005 2006 2007 2008 2009 2010
(average)

—4— Algeria Morocco

Source World Bank (2008)Note estimate for 2008, forecast for 2009 and 2010.

Figure 2 represents estimates and projections of real GDP growth for Algeria, Morocco and Tunisia
for the period 200@010.The graphndicates that the real GDP growth rate was on average above 4%
for Morocco and Tunisia over the past eight years. GDP growth in Algeria rebounded from 1.8% in
2006 to 3.0% in 2007, and this pace is forecast to be maintained for the yea202008lgeriaand
Morocco experienced a more erratic GDP growth rate as economic growth in these two countries is
mainly driven by weather conditionsg. occurrence or not of drought), while economic growth in
Algeria is driven byhydrocarbonprices. According to theWorld Bank (2008)continuedeffort to

12



increase hydrocarbon output in Algeri a, t hrough
plan, should underpin investment and consumption, carrying GDP growth back to a 4% range.

In Tunisia,total GDP roseat over 4% per year and per capita GDP growth averaged 2% during the

two decades of the eighties and nineties (Figyré his performance certainlylaces Tunisia above

the average growth performance recorded in developing countries. While GDP pe(icagutestant

2000 US$) of Morocco and Tunisia were comparable in 1965 (respectively, 618 and 730 US$), that of
Tunisia was nearly two times greater than that of Morocco in 2005 (respectively, 1,356 and 2,412
Uss$) . Al geri ads GDP p ediate pasifion ina2005 2,421 USS). kinear i nt el
projections until 205Yillustrate that, in 2020, Tunisia may have a GDP per capita equivalent to that

of Turkey in 2005 (3,450 US$). By contrast, in 2030, Morocco may benefit from a GDP per capita

close to thaof Jordan in 2005 (2,085 US%).

Figure 37 Evolution of the GDP per capita (constant 2000 US$)
Period 19652005 and linear projections until 2050
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The financial turmoil of September 2008 is miiktly to affect world growth prospects in the near
future, however. In particular, it is likely to affect global and regionalstoreconfidence and should

be taken into account as a risk to any forecast. For exampl&ets for manufactures and services
(tourism) may suffer from a pronounced slowdown linked to the ripple effects of current financial
difficulties in the United Stas and the Euro Area. Then, a significant credit crunch may have the
consequence of slowing down growth across the OECD as well as developing countries, which will in
turn decline abruptly the demand for crude oil and refined petroleum products. Thigadaip la

sharp fall off in oil price (which is already observed), with attendant effects for incomes and growth,
especially for Algeria, an important crude oil exporter.
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Comparing different scenarios for per capita GDP growth

Jorgenson and V2008) introduce a framework for projecting economic growth that takes into
account the contribution of Information and Communication Technology (ICT). Indeepotietial
contribution to economic growth of investments in ICT assets and of the ICT producingsedtn
ignored in standard projectiolsThey then apply this framework to forecast the growth of
productivity, GDP, and per capita GDP over the 20066 period for 122 economies. Figure 4 reports
their projections of GDP per capita growth for AlgeNarocco and Tunisia following three scenarios

for the more uncertaincaaridoablipge sefi mi B i c omadnal $

Figure 47 Projections of GDP per capita growth, 20062016
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Source:Jorgenson and V(2008).

The basecaseprojections for the 2008016 period show that GDP per capita growth is expected to
increase by about 3% for Morocco and Tunisia while that of Algeria will know a much slower pace at
only 0.6%. The pessimistic scenario provides rates equal to +1.5% focatoand Tunisia, while a
decreasing GDP per capita growth is obtained for Algefia/%). Finally, the optimistic scenario
forecasts 4.4% and 2% for Morocco and Tunisia and Algeria respectively.

From these different projections, given that past expatmiaates of loweducated workers in the
Maghreb have been shown to be positively responsive to the levels of GDP per capita in origin
countries (see Part |, Section @) conjecture sustained migration flows of loneducated workers

in the next decade cmpared to the last twenty years With a pessimistic scenario concerning per
capita GDP growth, the inflow of lowducated Algerian emigrants may however slow down in the
coming years.

Poverty trends and projections
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A Trends for MENA

The MENA region is pdicularly vulnerable to a food price crisis, given existing poverty levels within

the region. At the aggregate level, the region benefits from low levels of poverty, with only 1.5% of

the population living on less than $1 a day (World Bank, 2007; seeeFtju However, there are
tremendous disparities across and within countries in the '&gMfithin countries, poverty exists in

deep pockets, most often in rural areas. Also, the degree of poverty vulnerability is very high in the
region, meaning that Ige proportions of people live just barely above the poverty line. Overall, while

l ess than 2% of the regionds population |ives or
on less than $2 a d4ayWith such profound clustering of large numbefshe population around the

poverty line, rising global food prices represent a serious risk to-sciale poverty in the MENA

region. This vulnerability to poverty is an important factor to consider if one wants to estimate future
migration flows from theMENA region. However, as discussed previously (see Part |, Section 2), the
consequences of income shocks on the individuals
the discussion that follows, therefore, one should not draw a directdinkebn poverty prospects and

future emigration trends in Algeria, Morocco and Tunisia, but rather consider the poverty projections

as indicators of possiblehangesn future migration pressure from these countries compared to the

pattern observed in theaent period.

Poverty forecasts for the MENA region (Figure 5) indicate that, in 2015, the proportion of the MENA

population living on less than $1 a day will be less than 1% while that of people living on less than $2
per day will reach about 10%.

Figure 5- Population living below the poverty lines in the MENA region
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Source World Bank (2005).
A Trends for Morocco
According to surveys on living standards and household consumption, the poverty $ihex atay
(PPP)has no statistical significance Morocco: the proportion of people living below this line was

equal to 0.8% in 1990 and to 0.6% in 2001 (OMD, 2005). This rate is even smaller in urban areas
where it is only 0.1%. By contrast, poverty measured with the line of 2$ a day was 16.8% it 1990.
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diminishes to 9.7% in 2004, recording a fall of 42.2%. Its incidence remains, however, higher in rural
areas (respectively, 24.8% and 16.4% for 1990 and 2004).

Office of the MoroccamHaut Commissariat au Placarried out a survey in 2001 on consumptand
household expenditures. The data collected made it possible to update the vulrieaabiljtpverty

lines following the approaches recommended by the Food and Agriculture Organization (FAO), the
World Health Organization (WHO) and the World BaRligure 6reports that, at the national level,
absolute poverty decreased from 12.5% to 7.5% betd@85 and 2004relative poverty diminishes

from 21% to 14%andvulnerability dropped from 24% to 17.3%.

Figure 61 Evolution of relative, absolute and bod poverty® in Morocco between 1985 and 2015
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However, this decline in poverty measures did not have the same rhythm in rural and urban areas, and
in all the regions of Moroccdn urban environment, the share ofatere poverty amounted to 13.3%

in 1985, and reduced to respectively 10.4% and 7.9% in 1994 and 2004. By contrast, in rural areas,
this share did not register any significant reduction, amounting to 26.8%, 23.0% and 22.0%
respectively for the years 1985994 and 2004. As for absolute poverty, it decreased in towns from
6.8% in 1985 to 3.5% in 2004; and from 18.8% to 12.8% in rural areas. Vulnerability was reduced
from 17.7% in 1985 to 12.4% in 1994 in urban areas, and respectively from 29.1% to 23us&b in r
environment. At the regional level, the decreasing trend of poverty between 1985 and 2004 was more
pronounced in the most developed areas than in other regions, with the noticeable exceptions of the

three Saharan areas where relative poverty losthip®p percentage points between 1985 and 2004
(from 29.4% to 9.8%).

Poverty projections for Morocco up to 2015 are reported in Figure 6. They show that, following the

decreasing trend of poverty since 1985, the considered poverty lines (relativetealbsalufood)
should reach respectively 10.5%, 6.25% and 2.3% of the overall population in 2015.

A Trends for Algeria
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According to figures presented in OMD Algeria (2005), the poor population is almost equally
distributed between the urban and the rwaedas. However, poverty is more profound in rural
environment (in terms of incidence, depth and severity), although a tendency to the urbanization of
poverty is detected.

Figure 7 reports the proportion of population with less than one dollar a day hawvas ghat it
decreased steadily from 1.9% in 1988 to 0.8% in 2D080a reduction of more than 50%ence, the
first Objective of the MDGS was already reached in 2000. By 2015, following this trend, it is likely
that extreme poverty will also be eradaxh
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Figure 771 Proportion of population with less than one dollar (PPP) in Algeria
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Like for Morocco, this threshold is however too low for a country like Algédfiane uses the food
threshold" to measurehe first indicator of the OMD, which is equivalent to 1.5 dollar PPP, one
would obtain the following tendency: 3.6% in 1988, 5.7% in 1995, 3.1% in 2000 and 1.6% in 2004.
With this food poverty line, the objective of 2015 is already achieved in Z)p4ortrast, using a
general poverty line (approximately 2 dollars PPP) and applying the rhythm of fall observed between
1988 and 2004 until 2015 (an annual average o), the objective of reduction by half (to reach
4%) will not be obtained.

A Trends for Tuisia

In the 1980s, poverty was already lower in Tunisia than in the other countries of the Tiégion.
number of poor declined from about 40% of the population in the 1960s to 11% by 1985 and further to
7.4% in 1990 (World Bank, 1995). A further drop vedmainedwith poverty incidence reaching 4% in
2000 (Muller, 2007a)Other measures of social welfare have also improved.

However, Muller (2007b) shows that using a lower poverty line, which identifies the very poor, the
proportion of the very poor in Tisia has stabilized during 1993. In addition, when using a higher
poverty line, poverty incidence appears to have increased. Households around and above the higher
poverty line are increasingly vulnerable. Indegiyen that the distribution of consutign is quite

steep near the poverty line, many households can be vulnerable to sliding back into low incomes. The
main cause of this pattern is a prolonged drought leading to a severe drop in agricultural production
over 199395, which was most likely aompanied by a deterioration in income inequality. Hetlwe,

relative stability or the slight degradation in the global picture of the poverty incidence contradicts the
widespread perception that poverty should fall in Tunisia as soon as economic growke ca
sustained.

All poverty lines show that most of the poverty is in the rural afdasi€r, 2007b) The proportion of

the poor observed in rural areas has somewhat diminished (71.8% in 1990 and 70.9% in 1995 with the
lower line, respectively 62.19% a®®.97% with the upper line), which is consistent with the secular
rurakurban migration of the poor in Tunisia. Nevertheless, the number of the poor is still twice as high
in the rural areas than in the urban areas. The share of large cities in thertdial of the poor has
collapsed. This tendency has been compensated by a surge in the other urban areas.
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To conclude, from past poverty trends in Algeria, Morocco and Tunisia and assuming that these
countries will remain on the same pace of poverty réoludh the next decade, we conjecture no
significant changes in the migration pressure from these countries due to poverty in the ten coming
years. However, vulnerability to poverty remains important in these countries. This further indicates
that povertyprospects have to be considered with cautious, especially given the ongoing unstable
financial and economic situations.

2 - Demographic trends and labour force projections in Algeria, Morocco and Tunisia

The impact of the population factor on migratjamessure depends on both scale and structural effects.
Quoting Giubilaro fd®&89F)upomeascalurtreydecentiire
causing an increase in the expenditure necessary to its develgpmentPopul ati on gr ow
meansadditional demand for social welfare, education, health care services and community facilities.

The social welfare budget has consequently to be increased if only to maintain present living
standards. Moreover, any change in the population age struchdife® the constraints that burden a
count ry 6 sAnaksouteocimsease in the proportion of the worlkigg population, for

example, intensifiepressure on the labour market while an increase in the share of the very young
population calls for adtdonal social welfare spending.

Population growth
Since the mid 1950s, the Maghreb countries have been in the process of demographic transition
characterized by high birth rates and falling death rates (Figure 8). As a result, the population of these

countries has increased enormously since then. It has been multiplied by 3.8 in Algeria, 3.4 in
Morocco and 2.9 in Tunisia.
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Figure 81 Evolution of birth and death rates in Maghreb countries, 1950
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In Algeria and Morocco, annual growth rates reached a peak in the yeard 9y @fter wigh they

started to decline (Table 3). The decline started a bit later for Tunisia, but has been faster since then as
a result of an active policy to control demographic pressure and a change in the status of women
(Giubilaro, 1997). If population growth tes continue to drop as is projected by the United Nations,

the population of the three countries will be about to stabilize by 2050. From now on, however, it will
continue to substantially expand (Figure 9). According to the average population growatii, vais
projected to increase by 27.6 million between 2000 and 2030 (+14.2 in Algeria, +10.4 in Morocco and
+3.0 in Tunisia), with the largest increase occurring in th&2%ge group (+20.6 million) (Figure

10). Demographic pressure will therefore renain high and probably increase in the coming
decades
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Table 3- Annual population growth rate by ten-year period, 19502050 (in %)

1956 1966 1970 1980 1996 2006 2016 2020 2030 204G
1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

Algeria 212 244 3.19 3.00 190 151 138 097 0.62 042
Morocco| 2.65 2.79 248 240 151 117 112 081 051 0.30
Tunisia 1.80 196 233 244 153 1.09 094 068 036 0.14

All 230 252 275 266 168 131 122 087 054 034

Source Population Division of the Deptment of Economic and Social Affairs of the United Nations
SecretariatWorld Population Prospects: The 2006 Revisama World Urbanization Prospects: The
2005 Revision

Note Figures relating to years 2010 to 2050 were computed using the masdtility variant of the
UN demographic projections.

Figure 91 Projected population, 20062050 (in thousands)
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Figure 107 Projected change in population by age group between 2000 and 2030 (in thousands)
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Population structure

The demographic transition which Algeria, Morocco and Tunisia experienced has had strong
repercussions on theagtructure of their population. The first part of this transition, characterized by
lower mortality rates, caused a considerable increase in the number of very young individuals among
the total population. The second phase now in progress, charactsridedliibing birth rates, has first
resulted in a decrease in the share of the very young population. This was followed by a decrease in
the share of the-%4 group while at the same time mtrease of the share of the workingage

group (15-64) (the mostikely age group to migrate) and, subsequently, of the elderly group (Figure
11). Given such changes in the population age structure, it is likely that Algeria, Morocco and Tunisia
will be confronted with the same aging problem as Europe, as individutisiimforties today will

start to retire from 2030 onwards. Before that date, however, it is also likelhéhktbour market

will be subject to heavy pressure for several yeargspeciallyas the expansion of the working age
population is coupled with rising labour force participation rate among young male and female
workers. According to estimates and projections of the ILO over the period-2080, indeed, the
economically active population should increase by 10.1 million in Algeria between 200920id 2
(+37.7% vs. 23.7% for the whole population), 7.4 million in Morocco (+31.7% vs. 18.7% for the
whole population) and 2.6 million in Tunisia (+33.7% vs. 15.9% for the whole population) (ILO,
2008).

Figure 117 Evolution of the age structure of the poplation, 20062050 (medium variant)
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From now on, governments should thus work to improve the quality of education and training and
facilitate the entry of the youth into economically active life. The trends revealed in the Maghreb
region during the past years actually show a worsening digfeguilibrium between labour supply

and demand. According to Giubilaro (1997), there have been fewer than 100,000 new jobs created
each year in Algeria since 1985 (compared to an annual increase of almost 200,000 persons in the
active population) and 12200 new jobs created each year in Morocco between 1982 and 1990
(compared to an annual increase of almost 160,000 persons in the active population). In the case of
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Tunisia, the rate of absorption of the additional labour supply was estimated at 84&189#1994

period by the Tunisian Ministry of Economic Development, but the additional labour supply is likely
to have been underestimated as only persons aged 18 to 59 were considered as belonging to the active
population. While the active population hiasreased at a faster rate than the total population, the
actually employed active population has increased less rapidly, resulting in a deteriorated employment
market situation. The observed higlvel in the rate of unemployment can be attributed mamtpe
difficulties for firstjob seekers to find a job rather than to-tdfs of employed workers. As a
consequence, unemployment is concentrated among youth: in Morocco, Algeria and Tunisia, youth
unemployment is estimated at 37%, 66% and nearly 68%otaf unemployment respectively.
Unemployment rates are also much higher for those with intermediate and higher education in Algeria
and Tunisia, suggesting a relative scarcity of skilled jobs (Figure 12). Given the evolution and current
situation of thalifferent sectors of employment, it is likely that their capacity for employment creation
will not be enough to meet the needs of new job seekers in the near Titisrenight suggest that

the number of potential migrants will be on the rise in the nextwo decades, as international
migration has traditionally provided a solution to labour-market disequilibrium in the past.
However, given the age structure of the population, this migration potential is likely to rapidly

decline from 2030 onwards.

Figure 127 Distribution of the Unemployed by Level of Education (%)
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On a more positive side, the increase in the share of the weagmgroup implies a decrease in the

rate of demographic dependence, as meadwydbte ratio between persons under 15 or over 65 and

those of working age. While in 1970 there was one person e&ctbre age for every person of active

age in each country, there will be one inactive person for every two active persons {202610hs

could have some positive effects on the three <c
that persons of working age manage to find work.

Urbanization

The distribution of the population over rural and urban areas generally has signifieetist@n labour

markets and migration pressure. As suggested by Figure 13, countries of the Maghreb have seen the
share of their urban population rapidly increase since the 1950s, and this phenomenon is projected to
be sustained in the next two decadesudhly equal to 22% in 1950, the share of the urban population
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in Algeria was around 60% in 2000 and is projected to amount to nearly 75% in 2025. The same trend
is observed in Morocco. Interestingly enough, urbanization in Algeria and, to a lesseriextent
Morocco, has been mainly due to migration flows from rural areas towards msidedntowns. As
revealed by Figure 12 indeed, the share of the Algerian population residing in agglomerations of more
than 750,000 inhabitants has been quite stable ovaQ8@®&2000 period and is projected to remain so

in the next two decades. This is also true in the case of Morocco, where this share increased between
1950 and 1980, before stabilizing. These stylized facts suggest that a process of decentralization of
ecoromic areas and decisionaking has been at play in these two countffés proliferation of

new urban centres of medium size has been attracting an increasing proportion of rural
migrants and has acted as buffers for internal and international migrationin a context marked

by a virtual halt to emigration abroad (Giubilaro, 1997).

Figure 1371 Estimates and projections of urban population, 195@025 (%)
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Note: Big urban centres are agglomerations of more than 750,000 inhabitanés casehof Algeria,

there are two such agglomerations, namely El Djazair (Algiers) and Wahran (Oran). In the case of
Morocco, the list includes Dal-Beida (Casablanca), Fés, Marrakech and Rabat. Disaggregated data
for Tunisia are not available.

Part Il | 7 Climate change and future migration patterns

Assessing the impact of climate change on future migration patterns in the Maghreb is quite
challenging. While it is generally accepted that increased natural disasters and chronic environmental
degradatiordue to climate change will induce population movements, the question of the size of these
population movements and of the form they will take, in general and in the case of the Maghreb in
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particular, remains unanswered. The consequences of climate cmamggration actually depend on

a variety of factors: not only do they depend on the projected meteorological impacts of climate
change in terms of raised sea levels, altered precipitation patterns and more frequent and fierce storms,
but also strongly onhe ability of individuals, households and communities to anticipate, cope with,

resist and recover from climatelated disasters. Estimating the number of people who will be forced

to move over the long term as a direct result of climate change thusesegoime hazardous (heroic?)
extrapolations.

With these caveats in mind, this section looks at ways that climate change might lead to increased
forced migration. It then presents some predictions for numbers of future climate migrants, examines

the unceminties with these predictions and lays out different tentative scenarios on future numbers of
forced migrants. The discussion heavily draws on two background papers that were commissioned by
the World Bank Group for theed Swair lkad h®dp mealsd oinrs
(Ral ei gh et al ., 200 8; Brown, 2007) and on a s
Mediterraneano undertaken by Plan Bleu (Pl an Bl e

Projected overall impact of climate change in the Maghreb

According b various reports from the Intergovernmental Panel on Climate Change (IPCC), climate
change will make certain parts of the world much less viable places to live by causing food and water
supplies to become more unreliable and increasing the frequency\aritysof floods and storms.
Because of their geographical situation, the Mediterranean region in general and the Maghreb
countries in particular will be particularly concerned by a strong increase in temperature, a decrease in
rainfall and a rise in selavel. Based on the climate models developed for the region, a temperature
increase of 1°C and a reduction of rainfall likely to reach 10% by 2020 are anticipated. On the longer
term, this climate situation will worsen, with an anticipated rise of 3°C54idin 2050 and 2100,
respectively, accompanied by a drop in rainfall ranging from 20% to 50% for these same time frames
(Rousset and Arrus, 2006). Besides, the frequency of extreme events (drought periods, in particular)
will intensify, just as abrupt teperature variations (Nyong, 2006; Stern, 2006). Lastly, coastal zones
will undergo the adverse consequences of sea level rises. Flood risks are set to increase, generating a
degradation of coastal infrastructures, loss of arable land and displacemerd pbphlations
(Nicholls and al., 1999).

As clearly stated inthe repditC| i mat e Change and Energy in the M
Bleu (Plan Bleu, 2008)however, the major problem faced by Southern Mediterranean countries
(SMCs) lies in the factthat, due to their intermediate economic development level and the
vulnerability of their environment, they are all the more sensitive to the future climate changes. The
arguments provided by the report are as follows:

fiFirst, many countries among SMCsgrassing to the last stage of their demographic transition. The
population will, accordingly, multiply in the years to come, thus multiplying the needs in water and
food. The increase in the working population will change the modes of consumption, ihiesuit

in an increase in the needs in matter of energy, infrastructure and housing. The coastal cities will,
therefore, be ovestrained due to incapacity to accommodate the flows of migrants in terms of public
utilities and sanitation conditions in pgicular. The massive and precarious urbanization will result in

an increasingly greater riskaking especially in terms of exposure to the climate of the new housing
sites.
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Secondly, the SMCs derive several resources from agricultural production, whiicfinlg dependent

on climate conditions. Water reserves will decrease and the needs will increase. This will, then, give
rise to difficulties in terms of food security, a vector of proliferation of epidemics. The countries will,
thus, be led to increasingfesort to imports. In the absence of a dedicated policy, this dependence on
foreign countries may grow stronger with the increasing energy demand.

Besides, their environment being already subject to high temperatures and being vulnerable, the
losses interms of ecosystem are, therefore, likely to be felt. This phenomenon will have consequences
on the poorest populations which use the services offered by the land for subsistence (subsistence
products...) and will, in addition, translate into a reductidntaurism. The increase in inequalities

will not only be felt in the widening gap between North and South, but also within the countries
themselves. The social groups to be most affected are already the poorest ones (farmers, fishermen,
populations livingin precarious housing and in risky zones...) who have least financial resources to
adapt to the climate and who remain the | east pr

One of the difficulties Maghreb countries will have to deal with in particular relates to water. New
edimates of water scarcity calculated by the World Resources Institute in collaboration with the
University of New Hampshire show that some 41% of the world's population, or 2.3 billion people,
now live in river basins under "water stress" meaning thataeita water supply is less than 1,700
m3/year. Assuming that current water consumption patterns continue unabated, projections show that
at least 3.5 billion peopleor 48% of the world's projected populatiomwill live in water-stressed

river basins in 202 (see Figure 14). Water scarcity will be particularly severe in Algeria, Morocco
and Tunisia, leading to problems with local food production and economic development unless the
region is wealthy enough to apply new technologies for water use, consergatiease.

Figure 14 - Projected annual renewable water supply per person by river basin, 2025
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Sectoral economic impact of climate change in the Maghreb

The potential economic impact of climate chaqgpear t | y depends on each <co
production that is dependent on the climate. As a preliminary step, Table 5 provides an overview of
the share of each sector of activity in Algeri

impossible fron these figures to appreciate the vulnerability of these economies to climate change.
Still, they show that the specialization of the production varies from one country to another,
suggesting that the impact of climate change will not be even acrosgithe re

Table 5- Percentage distribution of valueadded, 2007

Wholesal
Agrlculj[ur Mining, . . e, retail  Transport, Other
e, hunting, . Manufacturi Constructio trade,  storage and o
Manufacturin .. Activitie
forestry, o n restauran’ communicati
L g, Utilities s
fishing s and on
hotels
Algeria 9 52 5 8 10 7 14
gﬂorocc 14 21 16 6 14 7 37
Tunisia 12 25 18 6 17 12 28

Source:http://unstats.un.org/unsd/database.htm

A Agriculture

In most Southern Mediterranean countrigsl an Algeria, Morocco and Tunisia in particular, a
significant share of the working population is to be found in the agricultural sector (Figure 15). These
are the countries for which the valadded in the agricultural sector is the highest, and thus the
countries in which a substantial segment of society will be concerned by the difficulties related to
climate change.
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Figure 157 Agricultural population in Mediterranean countries: past and projected trends
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According to some projections based on the Cropwat model, the reduction in yields could range from
10% in normal years to 50% in dry years in Morocco in 2020, for crops requiring significant water
resourced” With one projected dry year every three years in 2629agricultural production at the
national level is anticipated to decrease by 30%. In the case of Algeria, the reduction in yields is
projected to decrease from 5% to 14% for the same time frame (Rousset and Arrus, 2006). Climate
change will also impaain the vegetable production: yields are projected to decrease by 10% to 30%
in Algeria by 2030, and 40% in Morocco (Bindi and Moriondo, 2005). The anticipated costs of
climate change for Maghreb countries are thus significant. Stern (2006) estimatethatrg#hiction
in world grain production that would follow a temperature rise of 2°C. This impact is anticipated to be
multiplied in the MENA region: grain production in this region could experience a decrease in the
range of 15% to 35%he reduction of agicultural production is likely to induce a decrease in
wages and employment of the population for which agriculture is the main source of income.
This may be followed, in the short term, by a displacement of the rural area to already over
populated cities and, in a longer term, to richer countries.

A Energy and Industry

As suggested by Plan Bleu (2008), the industry sectors, and particularly the energy sector, will be
seriously concerned by climate change. Climate change will have an impact not ohé supply

side but also on the demand side, as the increase in temperatures will cause a reduction in demand on
energy for heating but an increase in@nditioning needs for the summer season. The energy needs

28



for water treatment could also prove to &esignificant factor of an accelerated growth of total
demand, in a context of growing water scarcity.

On the supply side, climate change may have direct economic impacts (on the infrastructures,
production or renewable resources) or indirect impacts @gfrdncreases in energy prices at the
international level.

A Coastal areas

The impact of climate change on coastal areas will induce very high costs for the Mediterranean
region as far as a large majority of the population and of economic activity is tabeénn the

major cities on the coastline. Indeed, among the coastal cities, there are many capitals (Tunis and
Algiers) and, further South, Rabat and Casablanca, which are key activities centres. This phenomenon
is likely to be exacerbated in the comipgars due to high demographic growth and because of a
significant rural migration which will intensify in view of the increasing difficulties of the agricultural
sector.

According to Dasgupta et al. (2007), a aneter sedevel rise would impact 3.2% dhe population

of the whole MENA region, 1.5% of its GDP, 1.9% of its urban population and 3.3% of its wetlands.
With a fivemeter sedevel rise, the projected percentage of exposed populatiaid be much higher

(Figure 16. As highlighted by Plan Ble(2008), fixed capital losses are also likely to be particularly

high as several transport infrastructures are located within the 10km coastline area (roads, ports, etc.)
in order to meet the increasing needs of both inhabitants and tourists, togetheuvisthfacilities
(marinas, restaurants), factories and heavy infrastructures. Anticipated losses for the coastal areas
induced by an average climate change of 2°C range are estimated at around 4 billion US dollars in the
Middle East (Mendelson et al.0Q0).
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Figure 16- Impact of a 5>meter sealevel rise in the MENA region

Source:Dasgupta et al., (2007)

A Tourism

Tourism has a significant weight in the total income of most of the economies of the Mediterranean
region, the mst attractive countries being Turkey, Egypt, Morocco and Tunisia. National and
international tourism is expected to grow threefold by 2025 in the region. However, this sector is
particularly vulnerable to climate change as the region already experiegbeteimperatures and a

lack of water resources during the summer season. Moreover, most of the tourist activities are
concentrated in the coastal cities (90% in the case of Tunisia) which are prone to experiencing major
problems due to sdavel rise and itensification of extreme events (Plan Bleu, 2008).

Climate change and forced migration in the Maghreb: views from the past.

While it is almost impossible to predict accurate figures for future clin@igered population

movements, data on the effea$ previous chronic and sudden disasters are available. Table 6

presents figures on the human impact and related costs of disasters that occurred in Algeria, Morocco

and Tunisia over the 199D08 period. As suggested by the table, environmental hazaois s,

earthquakes and floods) affect the most people. This is likely to be related to their spatial coverage.

However, even if figures in absolute numbers are substantial, they are relatively small when expressed
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