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Abstract)

The)aim)of) this)article) is) to)study)development)when)political)climate) is)unstable) like)
during)forthcoming)presidential)elections)in)poor)countries.)The)economic)agents)fear)
for) their) life) and) thus,) on) the) one) hand,) the) skilled) labor) increases) his) incentives) to)
invest) in) human) capital) accumulation) in) order) to) leave) abroad) in) a)more) developed)
country,) the) brain) drain) is) stimulates.) In) contrast,) the) unskilled) labor) increases) his)
savings)in)order)to)migrate)to)rural)regions)since)violence)occur)in)big)cities,)dualism)
emerges) in) the) economy.) Indeed,) depending) on) the) level) of) the) unstable) political)
climate) parameter,) the) economy) admits) multiple) equilibria) where) brain) drain) and)
dualism) may) vary) and) leads) the) economy) inside) a) poverty) trap) or) to) development)
sustainability) described) by) an) inverted) USshape) curve.) Indeed,) this) article) provides)
theoretical) foundations) explaining) the) impact) of) political) climate) on) economic)
development)in)poorest)developing)countries.)

!
Keywords:) unstable! political! climate,! dualism,! development! sustainability,! brain! drain,!
human!capital!accumulation!

!
INTRODUCTION)

Political! uncertainty! is! often! viewed! as! a! major! factor! causing! under! development! in! poor!
countries! .! According! to! old! development! theories! such! as! the! Marxian! thought,! political!
uncertainty!is!caused!by!imperialism!faced!by!poor!countries!in!regard!to!industrial!countries!
in! order! to!maintain! the! government!which! retards! development! and! growth! in! position! to!
serve! their! own! interest! specifically! in! international! exchange! .! In! this! article,! political! non!
stability! is!a!necessary!condition!of!growth!and!development.! In!contrast,!human!capital!and!
dualism! among! rural! and! urban! regions! are! engines! of! growth! and! development! in! poorest!
countries.!This!article!focuses!on!political!uncertainty!climate!which!prevails!when!population!
is!expecting! to!have!election! for! the!new!president! in! least!developed!counties! .!That! reality!
raises!tensions! in!the!country!because!most!of! the!time,! it! is!observed! in!poor!countries!that!
this!situation!leads!to!civil!war!!raised!by!candidates!for!the!president!position!and!the!winner!
is!mostly! the!one!who! is! the!most! stronger! in!weapons.!Population!often!becomes!kept! in! a!
vicious!circle!created!by!fighters!for!power!or!the!greatest!man!choice!process!and!obviously,!
population!pay!for!military!actions!consequences!.!!
!
This!analysis!uses!the!brain!drain!analysis!to!study!development! in!that!context! .!On!the!one!
hand,! human! capital! component! initiated! by! Becker! and! Schultz! and! introduced! in! growth!
analysis!by!Romer!(1986)!and!Lucas!(1988),!plays!a!great!role!in!the!capability!of!a!proportion!
of! p! high! skilled! agents! to!move! abroad! in! countries!where! the! democracy! establishment! is!
effective!in!order!to!feel!more!in!safety.!On!the!other!hand,!a!proportion!of!q!low!skilled!agents!
leave! urban! to! rural! regions! to! protect! them! self! from! civil!war! and! death! occurrence! since!
violence! occurs! in! big! cities! creating! Lewis! (1954)! dualism! back! in! the! economy.! Those!
behaviors!stimulate!both!the!brain!drain!and!dualism!among!rural!and!urban!regions.!Indeed,!
depending! on! the! level! of! the! unstable! political! climate! parameter,! λ! the! economy! admits!
multiple! equilibria! where! high! brain! drain! and! high! dualism! i.e! p=q=1! due! to! forthcoming!
violence!and!death!occurrence!kept! the!economy! inside!a!poverty! trap!with! low!growth!and!
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development!retard,!when!0<p,!q<1!or!low!!brain!drain!and!low!dualism!prevail,!the!economy!
follows! the! development! process! with! average! growth! rate,! when! p,! q=0,! brain! drain! and!
dualism! are! absent,! the! economy! is! becoming! developed!with! a! quite! high! growth! rate! and!
poverty!absence,!thus!development!is!described!by!an!inverted!UGshape!curve!!meaning!that!it!
is!sustainable.!Indeed,!this!article!provides!theoretical!foundations!which!explain!the!impact!of!
political!climate!on!development!in!poor!countries.!
!
The! scientific! contribution! of! the!model! holds! first! on! the! introduction! of! unstable! political!
climate!effects!on!development!inside!both!the!brain!drain!and!dualism!concepts.!Second,!we!
established! that,! development! follows! an! inverted! UGshape! curve! inside! the! brain! drain!
analysis,!a! finding!due!to!Kuznets!and!means!that,!development! is!sustainable!since!required!
conditions!are!filled.!Moreover,!since!internal!emigration!i.e!urban!to!rural!emigrations!and!the!
brain!drain!analysis!effects!on!the!development!process!depends!on!unstable!political!climate!
caused!by!democracy!absence,!it!also!guides!agents’!actions!in!the!decision!to!migrate!to!feel!in!
safety!through!human!capital!accumulation!increase!and!international!labor!demand!increase!
and/!or! saving! increase.! In! contrast,!most!of! the!brain!drain!models! focus!on!human!capital!
accumulation!increase!and!use!relative!wages!as!the!main!criteria!to!the!decision!to!emigrate,!
this! model! stipulates! that! political! variables! are! neglected! both! by! the! politicians! of!
development! economics! and! by! the! world! organizations! in! charge! of! developing! countries!
management.!Third,! the!model!re! introduces!the!debate!on!dualism!of! the!economy!between!
modern! and! traditional! sectors! as! a! key! for! development! according! to! Lewis! (1954).! In!
contrast,! as! a!proof!of!development! retard,! the! reverse!effect! coupled! to!high!brain!drain! i.e!
p=q=1,! makes! domestic! human! capital! tends! to! 0! and! drives! the! economic! path! toward! a!
poverty!trap!in!the!spirit!of!the!work!of!AzariadisGDrazen!(1990).!Instead!of!speaking!about!the!
return! probability! of! the! skilled! labor!mostly! present! in! the! brain! drain!models! (DocquierG
Rapoport,!2012),!the!model!stipulates!that,!since!political!climate!is!stable,!the!skilled!agent!is!
inside! the! economic! system! to! enhance! production.! Relative! wages! increase! in! this! model!
highlight!only!normal!brain!drain!i.e!0<p<1!and!average!internal!migration!i.e!0<q<1!but!since!
the! unstable! political! parameter! signals! appear! greatly,! high! brain! drain! and! dualism! may!
occur!i.e!we!may!have!p!and!q!go!to!1.!Indeed,!depending!on!political!climate!of!the!country!λ,!
development!and!growth!may!greatly! fluctuate!and!be! located!far!away!from!its!steady!state!
and!lead!to!poverty!and!famine!increase.!!
!
The!model!is!a!theory!of!economic!development!focused!on!two!main!literatures!which!are!the!
brain!drain!and!development!pioneers!thought.!On!the!one!hand,!it!can!be!distinguished!three!
waves!of!the!brain!drain!literature!evolution.!The!first!wave!dates!back!to!the!late!1960s!and!
includes! mainly! welfare! analyses! in! standard! tradeGtheoretic! frameworks! (e.g.,! Grubel! and!
Scott,!1966,!Johnson,!1967,!Berry!and!Soligo!(1969).!These!early!contributions!conclude!to!an!
essentially!neutral!impact!of!the!brain!drain!on!source!countries!and!generally!emphasize!the!
benefits!of!free!migration!to!the!world!economy.!This!is!explained!by!the!fact!that!highly!skilled!
emigrants!may! leave!behind!part!of! their!assets!which!complement!remaining!high!and! lowG
skill! labor! (Berry! and! Soligo,! 1969),! or! simply! by! the! role! of! remittances! and! other! positive!
feedback!effects!that!act!to!compensate!sending!countries!for!any!real!loss!the!brain!drain!may!
cause.! From! a! broader! perspective,! these! studies! (especially! Grubel! and! Scott,! 1966)!
emphasize! highly! skilled! emigrant! contribution! to! knowledge.! The! second!wave! comes! less!
than!a!decade! later.!Under! the! leadership!of! Jagdish!Bhagwati,!a! series!of!alternative!models!
were!developed!throughout!the!1970s!to!explore!the!welfare!consequences!of!the!brain!drain!
in! various! institutional! settings.! Domestic! labor! markets! rigidities,! informational!
imperfections,!as!well!as!fiscal!and!other!types!of!externalities!(Bhagwati!and!Hamada,!1974,!
McCulloch!and!Yellen,!1977)!were!introduced!to!emphasize!instead!the!negative!consequences!
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of! the! brain! drain! for! those! left! behind.! Consequently,! highGskill! emigration! was! viewed! as!
contributing! to! increased! inequality! at! the! international! level,!with! rich! countries! becoming!
richer! at! the! expenses! of! poor! countries.! The! first! papers! to! analyze! the! brain! drain! in! an!
endogenous!growth!framework!rested!on!similar!arguments!and!also!emphasized!the!negative!
effects!of!the!brain!drain!(e.g.,!Miyagiwa,!1991,!Haque!and!Kim,!1995).!Finally,!a!third!wave!has!
emerged! since! the!midG1990s! around! the! idea! that!migration! prospects! can! foster! domestic!
enrollment!in!education!in!developing!countries,!raising!the!possibility!for!a!brain!drain!to!be!
beneficial! to! the! source! country.! The! novelty! of! that! recent! literature! is! to! show! that! under!
certain! circumstances,! the! brain! drain!may! ultimately! prove! beneficial! (but! of! course! is! not!
necessarily! so)! to! the! source! country,! and! do! so!while! accounting! for! the! various! fiscal! and!
technological!externalities!that!were!at!the!heart!of!the!pessimistic!models!of!the!1970s.!On!the!
other!hand,!development!has!always!been!conducted!in!several!levels.!The!first!level!concerns!
policy! recommendations! and! applications! conducted! both! by! world! organizations! and!
economic! politicians! in! poor! countries.! The! second! level! concerns! theories! in! development!
which! began! in! the! years! 40!with! RoseinsteinGRodan,! Lewis,!Myrdal,! Hirschman! on! the! one!
hand!!and!Prebisch,!Singer!!on!the!other!hand!inspired!by!the!Keynesian!analysis!which!were!
rejected!after!the!drop!of!the!Berlin!wall!in!1989!making!countries!going!back!to!liberalism!in!
economics!or!to!neoclassical!growth!models.!But!both!the!financial!market!crisis!in!developed!
world! and! the! debt! crisis! in! developing! world! have! contrasted! these! believes.! Economic!
development!evolution! remains!now! in!models!able! to!understand!what! is!happening! in! the!
world!and!old!theories!have!finally!a!sense!after!all!and!commonly!used!as!tools!to!increase!its!
comprehension!(Krugman,!1994)!
!
This!model! uses! Lewis! concept! of! unlimited! supply! of! labor! caused! by! the! dualism! existing!
between!the!traditional!and!the!modern!sectors!of!the!economy!that!we!assimilate!to!the!one!
between!rural!and!the!urban!regions.!Internal!migrations!from!urban!to!rural!regions!which!is!
clearly!detrimental! for! growth!and!development! is!used! in!order! to!model! the! fact! that! civil!
war! occurrence! in!Africa! take! place! in! big! cities! and! the! analysis! shows! how!poverty! raises!
from! those! situations! i.e!disorders! inside! the! country.!This!point! is!not! really!new,! since!we!
know!that!development!policy!began!to!be!conducted!with!the!Marshall!plan!and!the!creation!
of!world!organizations!after!the!second!war!on!the!basis!of! the!aid!policy!without!significant!
result! for!most!of! the! country! in!SubGSaharan!Africa!until!now.!The! results!highlights!by! the!
analysis,! is! that,! development! needs! political! stability! for! sustainable! growth! to! hold.!
Unfortunately,! economic! globalization! claimed! and! the! debt! crisis! generated! by! the! policies!
conducted!in!poor!countries!until!now,!have!both!made!economic!development!more!difficult!
to!understand!and!to!ask!in!order!to!get!answers!about!the!mutations!occurring!in!the!world.!
Specifically!with!emerging!countries!introduction!and!the!difficulties!faced!by!the!SubGSaharan!
Africa’s!countries!to!get!inside!the!virtuous!cycle!driven!by!external!economies!.!Until!now,!we!
can’t!find!appropriate!model!of!development!and!the!situation!is!worsened!since!the!debt!crisis!
have! led! to! adjustment! policy! proposed! by! the! World! Bank! and! the! IMF! coupled! with!
environmental! issues! like!HIV/AIDS,! those! economies! still! far! away! from! their! development!
frontier,! specifically! in! SubGSaharan! Africa.! Recently,! the!Word! Bank! had! worked! greatly! in!
poverty! reduction! as! a! development! tool! and! has! established! a! series! of! goals! to! achieve! in!
2015! called! the! millennium! development! goals.! Development! is! measured! by! a! human!
development! index! which! includes! perGcapita! income,! education! and! life! expectancy.! This!
measure! has! enlarges! the! concept! of! development!which!must! be! sustainable.!We! find! that!
development! is! an! inverted! UGshape,! meaning! that! it! is! a! sustainable! vector! which! fills! the!
characteristics!of!environment!preservation.!!
!
The! article! is! organized! as! follows,! in! section!2!we! introduce! the!main! assumptions! and! the!
setup! of! the! model! of! unstable! political! climate! in! the! poor! country.! In! section! 3! we!
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characterize! the! competitive! equilibrium.! In! section! 4,! we! introduce! internal! and! external!
migration!in!the!basic!model!presented!earlier!to!study!its!impact!on!growth!and!development.!
In!section!5!we!conclude!on!the!analysis!conducted!and!open!new!horizons!of!research!on!the!
subject!studied!in!the!area!of!development!economics.!
!
The)simple)Model)of)unstable)political)climate)without)Migrations)
Consider!an!overlappingGgeneration!model!with!agents!who!live!for!two!periods!of!time.!The!
world!is!divided!in!two!countries!where!the!one!is!developed!and!still!exogenous!in!the!whole!
model!and!the!other!is!not!developed!yet.!Developing!country’s!variables!are!indexed!by!! .!At!
each! period! of! time,! the! production! sector! is! composed! of! high! and! low! tech! sectors,! two!
production!sectors!manufacture!one!homogenous!consumption!good!which!differ!both!in!their!
technological! sophistication! and! their! skill! intensity.! The! education! sector! offers! the! young!
agents! the! opportunity! to! accumulate! human! capital.! In! each! period,! a! new! generation! of!
agents! enters! in! the! economy!with! a! zero! endowment! of! human! capital.! Young! agents!must!
decide!whether! to!accumulate!human!capital!and!get! inside! the!education!sector!as!students!!!
in! order! to! become! a! skilled! labor! next! period! or! to!work! in! production! sector! as! unskilled!
labor,!!.!The!bond!market!is!regulated!by!an!endogenous!interest!rate,!!.!The!HighGTech!sector!
utilizes! the! cutting! edge! non! rival! technological! vintage,! ! ,! the! skilled! labor! ! ! to! adapt! new!
technology! into! the! production! process! and! the! unskilled! labor! stock,! ! ! to! perform! routine!
tasks.!The! low! tech! sector!utilizes!old! technology,! ! ,! the!unskilled! labor! ! ! to!perform!routine!
tasks!into!the!production.!Following!Eicher!(1996),!the!growth!rate!of!the!economy!is!defined!

such!that

d
t

t

tt S
A
AAg µ=

−
= +1

!where!μ!is!technological!change!growth!rate.!
!
The)Production)Sector)
The!high!tech!production!function!is!thus!expressed!by!(1)!i.e!

( )dtH
ttt EUFAH ,= ! ! ! ! ! ! ! ! ! ! ! (1)!

Where!F!is!a!linear!homogenous!monotonic!production!function.!Following!Nelson!and!Phelps!
(1966),!the!absorption!of!new!technology!in!the!HighGTech!sector!is!skill! intensive.!However,!
once!a!technology!has!been!absorbed,!production!requires!unskilled!labor!!!only.!Therefore,!the!
low!tech!production!sector!uses!only!old!technology,! ! !(absorbed!in!the!previous!period)!and!
unskilled!labor!to!perform!simple!tasks.!!
!
The!low!tech!production!function!is!then!expressed!by!Equation!(2)!i.e!

L
ttt UAL 1−= δ ! ! ! ! ! ! ! ! ! ! (2)!

Where!δ>0!is!the!unskilled!labor!productivity!parameter.!When!a!new!technology!is!introduced!
in! the!HighGTech!sector,! the!recently!absorbed! technology!can!now!be!used! in! the!LowGTech!
sector!which!renders!the!oldest!production!method!no!longer!profitable!and!thus!discarded!.!!
!
Production!of!the!consumption!goods!takes!place!in!a!perfect!competitive!sector.!Rewriting!H!

in!intensive!form!leads!to!
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!then!profit!maximization!yields!the!standard!
first!order!conditions:!
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!
The!factor!market!equilibrium!requires!

! !
UH
t

UL
t ww = = Uw ! ! ! ! ! ! ! ! (6)!

!
The)Relative)Wage)Rates)
Equation!(6)!means!that,!the!marginal!productivities!of!the!unskilled!labors!of!the!both!sectors!
of!production!must!be!the!same.!Given!the!linearity!of!F(,)!,!the!relative!wage!in!the!High!Tech!
sector!depends!only!on!the!relative!factor!prices!i.e!
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!
The!derivative! function!of! ! ! is! positive! i.e.! ! ! .! Substituting! (3)! and! (4)! into! the! factor!market!
equilibrium!condition!(6)!yields!an!expression!of!the!relative!factor!demand!in!the!HighGTech!

sector!i.e.! !!
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ε !where! ( ) 1', −≅ fε !which!implies! ( ) 0, ≻ε !and! ( ) 0,' ≻ε !!

After!substituting!the!rate!of!technological!change!given!in!function!of!the!student!stock!in!the!
relative!wage!of!the!skilled!labor!i.e!equation!(7),!it!can!now!be!expressed!such!as!a!function!of!
past!investment!in!human!capital!stock!i.e.,!
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The!derivative!of!the!previous!function!is!negative!i.e.,!g’(,)!<!0!,!g(,)!is!also!the!composite!of!ε
(,)!and!ς (,).!
Equation! (8)! highlights! the! forceful! implication! of! the! differing! factor! intensity! and!
technological!sophistication!in!the!two!production!sectors.!Human!capital!investment!increase!
induces!the!skilled!labor!wage!rate!increase.!Indeed,!human!capital!investment!increase!in!tG1!
must!also!increase!technological!change!and!thereby!good!quality!as!well.!All!that!increases!the!
economic!growth!rate!and!accelerate!the!development!process.!Those!changes!create!a!bias!in!
the! skilled! labor! demand! and! induce! relative! wages! increase.! Therefore! the! production!
function!structure!establishes!a!relationship!between!human!capital!investment!at!time!t'and!
relative!wages!at!time!t+1!i.e.,!there!exist!a!relationship!between!technological!change!at!time!t'
and!the!skilled!labor!stock!demand!at!time!t+1.!
!
In!the!rest!of!the!article,!for!simplicity!we!assume!g(x)=1/!x'which!implies!
g’(x)=G(1/!x2)<0!and!the!relative!wages!can!now!be!expressed!by!(9)!i.e.,!

! ! δ
µ d

t
UH
t

E
t S

w
w 11 −+

=
! ! ! ! ! ! ! ! (9)!

!
The! above! result! means! that! high! human! capital! investment! at! time! tG1! increases! also! the!
skilled! labor! stock.! Then! technological! change! speeds! since! the! relative! wage! increase! and!
thereby! increases! the! higher! skilled! labor! stock! in! the! developing! country’s! economy.! If! the!
higher! skilled! labor! stock! is! high! enough,! knowledge! externalities! spread! all! over! the! low!
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skilled!labor!stock!through!the!use!of!the!older!technology.!Equation!(9)!highlights!the!forceful!
implication! of! the! differing! factor! intensity! and! technological! sophistication! in! the! two!
production! sectors.! Human! capital! investment! increase! induces! the! skilled! labor! wage! rate!
increase.!Indeed,!human!capital!investment!increase!in!tG1!must!also!increase!the!higher!skilled!
labor!stock.!Technological!change!increases!and!thereby!good!quality!as!well.!All!that!increases!
the!economic!growth!rate!and!accelerate!the!development!process.!Those!changes!create!a!bias!
in! the! skilled! labor! demand! and! induce! relative! wages! increase.! Therefore! the! production!
function!structure!establishes!a!relationship!between!human!capital!investment!at!time!t'and!
relative!wages!at!time!t+1!i.e.,!there!exist!a!relationship!between!technological!change!at!time!t'
and!the!skilled!labor!stock!demand!at!time!t+1.!
!
Utility)Optimization)
Individuals! share! the! same! utility! function! and! they! are! hurt! by! unstable! political! climate!
which!may!prevail!in!the!country.!Therefore,!the!utility!function!of!the!agents!born!at!t!is!given!
by!(10)!i.e.,!

! ( ) ( ) ( )j itj
t

j
t

j dccW ++ −+= lnlnln 1 λβ ! ! ! ! ! ! ! (10)!
Where! λ≥0! is! the!parameter!which!measures! the! impact! of! unstable! political! climate! on! the!
well! being!variable!of! the! agents!where! j

itd + !is! unstable!political! climate! variable! i.e! the!way!
democracy!absence!acts!on!the!agents!utility!function!with!i=0,1!respectively!for!the!unskilled!
and!the!skilled!labor.!The!parameter!β>0!is!the!second!period!consumption!elasticity,!j=U,(S,E)!
represents! the! respective! career! paths! of! the! unskilled! and! the! skilled! labors,! j

tc 'and!
j
tc 1+ !

represent'perGcapita!consumptions!in!t'and!in!t+1!respectively.!Each!unskilled!labor!receives!a'
wage!rate!income! U

tw 'during!his!first!period!of!life!and!saves!the!remainder! tx 'for!his'resting!
period! and! j

itd + !to! prevent! the! military! action! of! the! unstable! government! since! the!
presidential! elections! is! expect! to! come,! so! he! can! hide! himself! somewhere! in! the! country!
where! there! is!more! safety.! Each! student!borrows! tb 'in! the!bond!market! to! finance! first,! his!
incentives!to'invest!in!human!capital!against!a!future!wage!rate!income! E

tw 1+ !he!pays!the!tuition,!

tz ,!second,!his!incentives!to!migrate!abroad!after!being!skilled,!third,!his!consumption,!
S
tc .'The!

budget!constraints!of! the!student!are!given!by!(13)G(14)!whereas!(11)G(12)!are!the!unskilled!
labor!budget!constraint!i.e!
!

!
U
tt

U
t

U
t dxwc −−= ! ! ! ! ! ! ! ! ! (11)!

! ( ) tt
U
t xrc +=+ 11 !! ! ! ! ! ! ! ! ! (12)!

and!

! tt
S
t zbc −= ! ! ! ! ! ! ! ! ! ! (13)!

! ( ) tt
E
t

E
t

E
t brwdc +−=+ +++ 1111 ! ! ! ! ! ! ! ! (14)!

The!first!order!conditions!from!the!maximization!problems!of!the!unskilled!labor!provide!perG
capita!feelings!which!provide!from!political!tensions!in!the!country!and!savings!expressed!by!
equations!(15)!and!(16)!i.e!

!

U
t

U
t wd !!

"

#
$$
%

&

−+

−
=

λβ
λ

1 ! ! ! ! ! ! ! ! ! (15)!

!

U
tt wx !!

"

#
$$
%

&

−+
=

λβ
β

1 ! ! ! ! ! ! ! ! ! (16)!
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An! increase! in! the! parameter! λ! increases! unskilled! labor! tension! on! negative! feelings! about!
political! evolution!which!may!drive! to! civil!war.!Thus!he!ought! to! leave! for! somewhere! else!
inside! the!country! like!going! to!his!native!village!and! leave!urban! life.! Indeed,!as!we!can!see!
through!equation!(16),!his!savings!increases!like!to!transfer!funds!!for!later!period!because!of!
this!uncertain!life.!Since! t

U
t

U
t

U
t rcdc +=− + 1/1 !is!the!equilibrium,!it!yields!three!cases!which!are:!

1−βλ ≻ !the! agent! is! expecting! to! face! high! damages! in! his! daily! life,! when! 1−< βλ !the!

agent! doesn’t! fear! a! lot! for! his! life,! things! seem! quite! going! good.! Finally! when! 1−= βλ !
feelings!are!stable!in!regard!to!political!impact!in!daily!life.!!
 
The! first! order! conditions! from! the! respective! maximization! problems! of! the! skilled! labor!
provide!perGcapita!!well!being!variable!and!borrowing!(17)!and!(18)!
!

! ( )!"
#

$
%

&

+
+−((

)

*
++
,

-

−+

−
=

+
++

t

E
t

t
t

E
t

r
wz

r
d

111
11

βλβ
λ

! ! ! ! ! ! ! (17)!

!
( )

( )!"
#

$
%

&

+
++''

(

)
**
+

,

−+
= +

t

E
t

tt r
wzb
11

1 1

β
λβ

λβ ! ! ! ! ! ! (18)!

Computing! !!
"

#
$$
%

&

−+

−

∂

∂

λβ
λ

λ 1
!a!variable!of!!equation!(17)!in!regard!to!λ!in!order!to!study!its!sign,!

yields!to!non!existence!of!a!real!solution!because! ββ 22 − !!<0,!since!β!is!a!parameter,!therefore!
political! variable! movement! is! complex! and! hard! to! determinate! easily! its! law! of! motion!
without!serious!discussions!with!international!other!organizations!which!work!with!the!poor!
country!government!(this!result!is!validated!for!the!unskilled!agent!too).!Otherwise,!since!the!
skilled! labor! doesn’t! receive! income! during! his! training! period! until! he! begins! to!work,! the!

equilibrium! perGcapita! borrowing! increases! in! their! future! discounted! income,!
( )t

E
t

r
w
+
+

1
1

β
!An!

increase! in! the! parameter! λ! increases! student’s! demand! for! funds! since! more! money! is!
deferred!into!the!future!in!order!to!migrate!abroad!because!of!political!tensions!in!the!country.!
Higher! direct! education! cost! ! ! reduces! the! current! period! consumption! and! allow! students!
transfer!more!income!from!the!future!to!the!present!through!the!increase!of!their!borrowing!.!
Since! t

E
t

E
t

S
t rcdc ++= ++ 1/)( 11 !expresses! the! equilibrium! in! well! being! of! the! agent,! it! yields! in!

parameters!term,!if!λ=1!which!means!that!the!situation!is!bad!and!the!utility!function!will!be!
highly! damaged! if! actions! for!migration! are! not! take,! if! λ=0,! then! there! is! an! equilibrium! in!
development! economics.! Finally! we! may! have! 0<λ<1! which! means! that! unstable! political!
climate!may!be!low!or!high,!democracy!respect!is!in!process,!then!the!brain!drain!may!be!low!
or!high.!!
To!express!human!capital!competitive!equilibrium,!we! follow!Eicher(1996)!and!assume!that,!
since! the! young! agents! enter! in! the! economy! as! identical! agents! they! must! be! indifferent!
between! either! career! path! i.e! ! SU WW = .! The! above! assumption! leads! to! the! expression!

(solving! ! !
S
t

U
t cc = )!

!

U
tt

t

E
t wz
R
w

+=+1

!! ! ! ! ! ! ! (19)!
!
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The)Bond)Market)Equilibrium)
The! bond! market! clearing! condition! expressed! by! Equation! (20)! defines! the! equilibrium!
interest!rate!i.e!

!
d
tt

d
tt UxSb = ! ! ! ! ! ! ! ! ! ! (20)!

We!assume!that! 1=+ d
t

d
t US .!PerCcapita'supply!and!demand!of!capital! in!conjunction!with!the!

lenders!and!borrowers!determine!the!equilibrium!endogenous!interest!rate.!Substituting!perC
capita' saving! rate! (16)! and! perCcapita' borrowing! (18)! in! the! bond! market! equilibrium!
condition!using!the!career!path!equation,'yields!the!bond!market!clearing!interest!rate!(21)!i.e.,!

!
!
"

#

$
$
%

&
−

= +

t
U
td

t

d
t

E
t

t

zw
S
U
wR

β

1

! ! ! ! ! ! ! ! ! ! (21)!

Where! tt rR += 1 !
!

THE))EQUILIBRIUM)
Introducing!Equation!(19)!into!Equation!(22)!characterizes!the!equilibrium!such!as!a!couple!of!
functions!of!past!and!current!human!capital!stocks!of!students!expressed!by(22)!i.e!

! !
!
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+

+
=

−

δ
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β
λβ

ββ
d
t

d
t

S
S

11
1
11

1/

! ! ! ! ! ! ! (22)!
The!demand!of!human!capital!investment!is!decreasing!with!past!human!capital!accumulation!
and!this!relationship!summarizes!two!feedback!effects!along!the!transitory!dynamics.!They!are!
first,!both! the! increase!of!skilled! labor!while!political!climate!captured!by! the!parameter!λ! is!
high,! actual! human! capital! decreases! because! they! leave! and! go! abroad,! development! is!
retarded.! Otherwise! if! λ! is! low,! current! human! capital! demand! tends! to! increase! because!
incentives!to!migrate!are! low.!Finally,!when!λ! is!stable,!the!relationship!between!current!and!
past!human!capital!is!decreasing!in!average!term!because!of!the!cost!of!education.!This!result!is!
similar! to! those! found! by! Eicher! (1996)! for! private! education! which! is! costly! and! thus!
decreasing!function!of!past!and!current!stock.!This!model!analyzes!the!same!kind!of!argument!
inside!which!is!included!political!variables.!!
!
Curve!1!displays!the!relationship!between!current!and!past!human!capital,!but!the!curve!also!
depends!on! the!margin!propensity! to! save,!θ=β/1+β!and!political!non!stability!parameter,! λ.!
The!curve!goes!up!when!the!margin!propensity!to!save,!θ!goes!towards!1!and!λ!goes!to!0!which!
is!its!upper!level.!
!
When!the!margin!propensity!to!save,!θ!is!low!i.e!close!to!0!and!λ!close!to!1,!the!curve!is!at!its!
lower!position.!Finally!when!both!the!margin!propensity!to!save!and!λ!are!inside!0!and!1,!the!
curve!is!stable!at!its!intermediate!level.!!
!
In!contrast,!Curve!2!displays!the!relationship!between!current!and!past!unskilled!labor!stock,!
like! in! the!previous!case,! the!curve!depends!on! the!same!two!parameters!which!are!political!
non!stability!parameter!λ!and!the!margin!propensity!to!save,!θ.!The!curve!goes!up!when!θ!goes!
to!1!and!λ!goes!to!0!which!is!its!upper!level.!When!θ!is!low!i.e!close!to!0!and!λ!close!to!1,!the!
curve!is!at!its!lower!position.!Finally!when!both!θ!and!λ!are!inside!0!and!1,!the!curve!is!stable!at!
its!intermediate!level.!!

Curve)1)
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!
Definition1:!the!balanced!growth!is!the!locus!in!the!space!where! dd

t
d
t SSS == −1 !!

!
Proposition) 1:' along! the! balanced! growth! path,! the! long! run! growth! is! a! unique! solution!
defined!such!that:!

!
!!
"

#
$$
%

&

+

++
+

+
=

β
λβ

δ

βµβ

1
111

1/g

!! ! ! ! ! ! ! (23)!
See!the!appendix!for!proof!
!
Proposition2:!according!to!the!growth!rate!given!by!equation!(23),!the!mechanics!of!economic!
development! are! given! by! the! propensity! to! save,! ! ,! technological! growth! rate,! ! ! and! the!
unskilled!labor!productivity!parameter,!!!in!contrast,!unstable!political!climate!parameter!!!is!a!
mechanics!of!development!stagnation.!!
!
The!results!provided!by!this!first!analysis!join!the!results!given!by!neoclassical!growth!models!
like!Solow!(1956),!Romer!(1990)!and!Lucas!(1988)!where!technological!change,!human!capital!
and!savings!play!a!great!role!in!economic!development.!!
!
The)Model)of)unstable)political)climate)with)internal)migration)and)international)
migration)(the)brain)drain))
Following! Docquier! and! Rapoport! (2012),! we! assume! that,! an! exogenous! fraction! p! of! the!
highly!skilled!population!leaves!the!country.!For!simplicity,!we!consider!that!lowGskill!workers!
do!not!migrate!abroad!only!in!country!sides!of!the!poor!country!to!protect!against!tensions!and!
violence! due! to! potential! civil! war! which! mostly! occur! in! big! cities! in! the! country! .! The!
proportion!of!highly!skilled!among!remaining!adults!becomes:!

!

( )
d
t

d
t

t pS
Sp

−

−
=
1
1

π
! ! ! ! ! ! ! ! ! (24)!
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With!
( )

0
1

1
2 ≻d

t
d
t

t

pS

p
S −

−
=

∂

∂π !and! ( )
( )

0
1

1
2 <

−

−
−=

∂

∂
d
t

d
t

d
tt

pS

SS
p
π !which!means! that! since!unstable!political!

climate!is!an!increasing!function!of!incentives!to!accumulate!human!capital!it!also!leads!to!the!
brain! drain! increase.! The! increase! of! p! increases! the! brain! drain,! skilled! labor! leave! the!
country,!innovations!or!high!technology!assimilation!capability,!μ!decreases!and!development!
is!retarded.!
!
For! unskilled! labor,! civil! war! forthcoming!makes! a! proportion! of! agent! q! leave! the! city! for!
countryside!and!the!remaining!proportion!is!thus:!

!

( )
d
t

d
tU

t qU
Uq

−

−
=
1
1

π
! ! ! ! ! ! ! ! ! (25)!

With!
( )

0
1

1
2 ≻d

t
d
t

U
t

qU

q
U −

−
=

∂

∂π !and! ( )
( )

0
1

1
2 <

−

−
−=

∂

∂
d
t

d
t

d
t

U
t

qU

UU
q
π !which!means!that!since!the!proportion!

of!population!who! leave! the!city! is!high,! little!economy!productivity,!δ! is! getting!broken!and!
thus!economy!cease!because!as!empirically!observed!most!of! the!time!they! face!burglars! too!
who!take!revenge!of!the!situation!to!frighten!the!population!who!leave!all!for!nowhere!looking!
for!a!peaceful!place.!!
!
Consequently,!if!p=q=0!then!political!climate!is!stable!and!first,!the!brain!drain!almost!not!exist!
i.e! d

tt S=π ,!second,!there!is!no!dualism!between!the!urban!and!the!rural!regions!of!the!country!

i.e! d
t

U
t U=π .! If' 0<q,' p<1! then! the! brain! drain! and! domestic! migrations! are! normal! because!

tensions!on!civil!war!event!are!not!effective! ,!we!have!equations!(24)!and!(25)! in!action.!But!
when! p! and! q! tends! toward! 1,! then! tensions! on! civil! war! occurrence! in! the! country! are!
seriously!considered!then!we!may!have! 0=tπ !and! 0=U

tπ .!
! )
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Curve)2)

!
Curve!3!
Curve4!

Curve!1!displays!the!relationship!between!current!and!past!human!capital,!but!the!curve!also!
depends!on!both!the!brain!drain,!p!and!political!non!stability!parameter,!λ.!The!curve!goes!up!
when!p!goes!to!0!and!λ!goes!to!0!which!is!its!upper!level.!When!both!p=1!and!λ=1,!the!curve!is!
at! its! lower!position.!Finally!when!both!p!and!λ!are! inside!0!and!1,! the! curve! is! stable!at! its!
intermediate! level.! In! contrast,! Curve! 2! displays! the! relationship! between! current! and! past!
unskilled! labor!stock,! like! in! the!previous!case,! the!curve!depends!on! two!parameters!which!
are!political!non!stability!parameter!λ!and! internal!migration! from!urban! to!rural! regions,!q.!
The!curve!goes!up!when!q!goes!to!0!and!λ!goes!to!0!which!is!its!upper!level.!When!both!q=1!and!
λ=1,!the!curve!is!at!its!lower!position.!Finally!when!both!p!and!λ!are!inside!0!and!1,!the!curve!is!
stable!at!its!intermediate!level.!!
!
Presentation)of)the)results)and)Discussions)
In! the! following! arrays,! λ! causes!p,! q!which! thereby,! characterizes! growth! and!development!
regimes.!Recalling!that,!λ=1!means!civil!war!is!occurring!or!will!occur,!0<λ<1!means!there!exist!
possibilities! for! civil! war! to! occur! or! not! to! occur,! λ=0!means! peace!will! remains! along! the!
political!event.!!
!
BD:!brain!drain;!D:!dualism,!UPC:!unstable!political!climate!
!

Table)1:)qualification)of)the)poor)country)political)environment)
Characteristics of the 

Economyt 
λ=0 

Political stability 
0<λ<1 

Political average stability 
λ=1 

Civil war 
p=q=0 

 
BD=0; D=0; UPC is 
absent 

BD=0; D=0; UPC is 
average 

BD=0; D=0; and UPC is 
high 

0<p,q<1 
 

Average BD; average D; 
UPC is absent 

BD=0; D=0; UPC= is 
Average  

BD=0; D=0; UPC is high  

p=q=1 
 

,High BD, high D; UPC 
is absent 

High BD; high D; UPC is 
averagely stable 

High BD; high D; UPC is 
High  

!
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Indeed,!if!λ=0!and!p,!q>0!then!the!model!joins!the!results!of!standard!brain!drain!and!dualism!
models!where!they!are!considered!to!be!detrimental!for!growth!and!development.!Moreover,!if!
λ=0! and! p=q=1,! then! the! both!migrations! are! caused! by! poverty! and! other! economic! gains.!
Cities!are!not!engine!of!growth,!unemployment!is!high!and!food!is!lacking,!thus!campaigns!are!
better.!Otherwise,! if!0<λ<1!and!p=q=0!then!the!model!is!out!of!the!!standard!brain!drain!and!
dualism!models!in!such!a!way!that,!if!λ!is!high,!then!traditional!brain!drain!reverse!dualism!is!
absent!because!civil!war!occurrence!has!closed!frontiers!both!in!international!and!in!domestic!
plans.! Or! if! λ! is! low,! then! it! can! also! be! seen! that,! civil! war! risks! are! not! high! enough! for!
population!to!move!far!away!from!the!place!they!usually!leave.!Finally,! if!λ=1!and!p=q=0,!the!
interpretation!is!the!same!as!the!case!viewed!before.!λ=1!and!p=q=1,!then!political!climate!non!
stability! is! seriously! taken! and!has!negative! effects! on! growth! and!development.! Production!
cease!and!famine!may!occur!as!long!as!population!keeps!living!with!provision!kept!for!a!danger!
only,!if!longer!it!will!be!unsustainable!for!them!to!keep!being!alive.!
!
We!can!translate!the!previous!array!in!terms!of!growth!and!development!in!table!2!
!!

Table)2:)the)impact)of)political)uncertainty)on)growth)and)development)
Impact of λ on growth 

and development 
λ=0 

Political stability 
0<λ<1 

Political average stability 
λ=1 

Civil war 
p=q=0 

 
High Economic 

Development possibility. 
It looks like planed 

Communism countries 
where emigrations were 

zero 

Development is holding 
little and little 

Population is kept 
prisoner in the country 

and production cease due 
to high civil war degree 

Growth and Development 
can’t occur 

0<p,q<1 
 

Possible Development 
through innovations 

increase and transfers of 
workers from traditional 

to modern economy 

Skilled labor proportion 
is not high enough for 

Development to emerge 
faster 

The economy is kept in a 
poverty trap because of  

average civil war degree. 
Growth and Development 

are retarded 
p=q=1 

 
The modern sector needs 
to absorb the least skilled 
workers in the production 
sector, there is a dualism 
in the sens of Lewis in 
the economy. Under 

Development with high 
Migrations 

Development needs brain 
drain and dualism cease 

for the process to 
accelerate since low 

skilled labor is 
transferred in the modern 

sector since λ is low, 
otherwise if λ is high, the 

country is left by its 
population 

The economy is kept in a 
poverty trap without 

specialization, it is the 
full under development 
holding during low civil 
war degree since people 
can move. Growth and 

Development occurrence 
is slows 

!
Indeed,! if! λ=0! and! p,! q>0! and! quite! low,! development! can! occur,! otherwise! if! p! is! too! high,!
human! capital! accumulation! is! not! enough! to! faster! development! in! conformity! to! the!
endogenous!growth!with!human!capital!literature.!The!same!thing!can!be!observed!if!q!is!too!
high!which!means!that!urban!regions!are!not!developed!enough!to!provide!food!and!jobs!to!the!
population.!The!country!is!mostly!rural!and!agriculture!of!subsistence!prevails.!If!0<λ<1!and!p,!
q>0! then! 2! scenarios! can! occur,! if! λ! is! low! as!well! as! p,! q,! then! development! can! follow! its!
trajectory! and! approaches! its! frontier,! otherwise! if! λ! is! high! and! p,! q! are! too! high,! human!
capital! accumulation! is! not! enough! and! regions! are! too!much! heterogenous! and! can’t! faster!
development!in!conformity!to!growth!and!development!literatures.!If!λ=1!and!if!p,!q!low,!then!
development! is! not! altered! by! political! problems! because! people! are! not! afraid! enough! to!
move,!or!it!is!but!moving!is!no!more!possible.!If!p,!q!are!high,!then!civil!war!is!great,!people!can!
move!or!leave!the!country,!development!can’t!follow!its!trajectory!and!enlarges!the!gap!to!its!
frontier.!!
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!
Table)3:)Others)scenarios)possibilities)

Characteristics of growth 
and development 

λ=0 
Political stability 

0<λ<1 
Political average stability 

λ=1 
Political  non stability 

0<p<1 , q=0 
 

Average BD; D absence 
and PUC absent 

Average BD; D absence; 
PUC is average 

Average BD;  D absence 
and  PUC is high 

0<p<1 , q=1 
 

Average BD; high D  and 
PUC absent 

Average BD; high D; 
PUC is average 

Average BD; high D  and  
PUC is high 

p=0 , 0<q<1 BD=0;  D is average and 
PUC is absent 

BD=0; D is average and 
PUC is verage 

BD=0;  D is average and 
PUC is high 

p=1 , 0<q<1 
 

BD is high; D is average 
and PUC is absent 

BD is high;  D is average 
and PUC is average 

BD is high;  D is average 
and PUC is high 

!
Table)4:)second)degree)effect)of)λ)on)growth)and)development)

Effect of λ on growth and 
development  

λ=0 
Political stability 

0<λ<1 
Political average stability 

λ=1 
Political  non stability 

0<p<1 , q=0 
 

Development without 
dualism 

Development possibly 
occurs without dualism 

Civil war occurs in 
average level, the 

economy is slowed 
0<p<1 , q=1 

 
Development with 

dualism 
Development possibly 
occurs with dualism 

Civil war occurs in 
average level, the 

economy is slowed 
p=0 , 0<q<1 Development focused on 

the modern sector 
Development  possibly 

occurs through the 
modern sector 

Strong Civil war occurs, 
the economy is kept in 

the trap 
p=1 , 0<q<1 

 
Traditional economics 
without human capital 

Traditional economics 
without human capital 

 Civil war occurs, , the 
economy is kept in the 

trap of zero human 
capital 

!
λ=0!and!p=0,!q=1!replicates!the!situation!presented!by!Lewis!(1954)!for!whom!development!
can!provide!from!the!cease!of!dualism!among!the!modern!and!the!traditional!sector.! Instead,!
here!q=1!means!that!population!is!going!back!to!countryside!to!hide!himself!from!danger!for!
their! life,! thus! it! is! the!opposite! of! Lewis! view!of!development.!Whereas,! p=1!means!human!
capital! accumulation! absence,! replicates! AzariadisGDrazen! (1990)! findings! i.e! this! situation!
leads! the! economy! inside! a! trap! of! poverty.!When! (p=q=0),! describe! the! big! country!where!
migrations! are! low,! democracy! is! established! and! agents! are! willing! to! work! more! for!
development!process!continuity.!Moreover,!if!one!assumes!that!emigration!does!not!modify!the!
incentive! to! invest! in! education! (i.e.,human! capital! accumulation! stock! given! in! (22)! is!
unchanged),!the!brain!drain!impact!on!the!proportion!of!highly!skilled!among!remaining!adults!
is! clearly!negative! (the!brain!drain! is! less!harmful! if! few!people!are!educated!or! if!nearly!all!
adults!are!educated).!This!would!translate!in!Figure!3!by!a!shift!of!the! ( )d

t
d
t SfS 1−= !curve!to!the!

lower!level:!for!a!given!technological!change!growth!rate,!μ!the!economyGwide!average!level!of!
human! capital! decreases! and! δ! increases.! In! turn,! this! reduces! the! capacity! to! adopt! in!
relatively!poor!countries!and!the!capacity!to!innovate!in!relatively!advanced!migrant!sending!
countries.! Stable! equilibria! given! by! ( )d

t
d
tt SfS 1−==π !and! ( )d

t
d
t

U
t UhU 1−==π !go! down:! the!

economy! ends! up! having! less! human! capital! and! being! more! distant! to! the! frontier.! Those!
arguments!are!based!on! the!existence!of! technological!externalities! related! to!human!capital!
accumulation!and!strengthened!by!additional!mechanisms!like!unstable!political!climate!in!the!
poor!country.!First,! if!political!disturbances!are!high!enough!to!greatly!rise!the!brain!drain,! it!
may! be! sufficiently! important! to! positively! affect! productivity! in! the! host! economy! (i.e.,!
increases),!this!will!further!increase!the!technological!gap!with!the!leader!country.!In!the!same!
way,!if!political!disturbances!are!high!enough!to!greatly!affect!unskilled!part!of!the!population,!
domestic!migrations! from!urban! to! rural! parts! of! the! country! increase! in! order! to! leave! big!
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cities! and! protect! them! self! against! potential! civil! war! occurring,! development! is! retarded!
because!dualism!between! traditional! and!modern! sectors! (Lewis,! 1954! )! is! getting! stronger,!
meaning!that!unemployment!is!rising!and!the!labor!market!no!more!exist.!Self!reinforcement!of!
the! economy! not! exists.! Economic! dualism! is! the! one! in! which! traditional! production! paid!
lower! wages! and/or! participated! in! the! market! less! than! the! modern! sector,! thus! carry!
unlimited!supply!of!labor.!This!also!means!that,!modern!methods!of!production!are!potentially!
more! productive! than! traditional! ones,! indeed! leads! faster! to! development,! but! their!
productivity!edge!is!large!enough!to!compensate!for!the!necessity!of!paying!higher!wages!only!
if! the! market! is! large! enough.! But! the! size! of! the! market! depends! on! the! extent! to! which!
modern! techniques! are! adopted,! because! workers! in! the! modern! sector! earn! higher! wages!
and/or!participate!in!the!market!economy!more!than!traditional!workers.!So!if!modernization!
can!be!gotten!started!on!a!sufficiently!large!scale,!it!will!be!selfGsustaining,!but!it!is!not!the!case,!
therefore,! the! economy! is! getting! kept! in! a! trap! in! which! the! process! never! gets! going.!
Consequently,! production! decrease,! national! income! does! the! same! thing,! thus! perGcapita!
income!too!and!poverty!keeps!increasing,!finally!the!economy!still!under!developed.!In!parallel,!
the! concentration! of! human! capital! in! the! most! advanced! economies! which! may! stimulate!
technological! progress! at! the! world! leave! through! contact! with! external! economies! can’t!
appear!in!the!little!country!because!of!linkages!absence!(Hirschman,!1958)!at!the!moment!due!
to!civil!war.!Grubel!and!Scott!(1966),!Kuhn!and!Mc!Ausland!(2009,!2010)!and!Mountford!and!
Rapoport!(2010)!stressed!that!the!main!contribution!of!the!brain!drain!to!the!world!economy!
and,!in!turn,!to!the!origin!countries,!was!to!accelerate!the!rate!of!technology!growth.!But!those!
authors!assume!stability!in!the!country,!so!that,!the!brain!drain!can!do!so.!Second,!if!the!impact!
of!unstable!political!climate!is!low,!domestic!migration!emerges!in!the!positive!way!i.e!rural!to!
urban,! thus!modern! sector! absorb!most! of! unlimited! supply! of! labor! available! of! traditional!
sector!and!the!economy!increases,!δ!first!because!a!number!of!little!activities!of!the!economy!
reinforce! the! positive! effects! on! development! through! the! ruled! of! the! labor! markets! and!
create!externalities!with!the!high!skilled!labor!and!the!brain!drain!p!is!at!least!such!that!0<p<1!.!
In!Bhagwati!and!Hamada!(1974),! international! integration!of! labor!markets!for!highly!skilled!
workers!induces!a!loss!for!poor!countries!(this!model!assumes!so!only!since!λ!approaches!1)!
because,! a! higher! integration! of! highGskill! labor! markets! makes! international! highly! skilled!
wages!more!observable!and!leads!the!educated!elite!to!bargain!for!higher!wages.!Most!of!the!
brain! drain! models! assume! that! the! wages! are! the! cause! of! international! migration! of! the!
skilled! labor,! this!model!accept!this!argument!since!0<p<1,!but!when!λ! increase!a! lot,!p!does!
the!same!thing!and!introduces!an!additional!argument!to!emigrate.!The!brain!drain!literature!
stipulates! that! lowGskill! workers! adjust! their! wage! requirements! on! skilled! wages,! so! that!
relative! wages! on! the! one! hand! and! the! skilled! labor! differential! between! two! successive!
periods,! can! explain! growth,! development! as! well! as! poverty! decrease.! Hence,! the! higher!
integration!of!highly!skilled!labor!markets!generates!some!spillover!effects!on!low!wages.!On!
the!whole,!highly!skilled!emigration!can!increase!unemployment!for!all!types!of!workers!.!That!
last!argument!is!also!the!one!given!by!our!model.!Third,!the!brain!drain!can!induce!important!
occupational! shortages! which! can! be! strongly! detrimental! to! origin! countries! if! these! are!
concentrated! in! particularly! strategic! sectors! and! professions! (such! as! teachers,! engineers,!
physicians,! nurses).! If! the! tasks! performed! by! these! professionals! strongly! affect! the!
productivity!of!other!workers!or!the!accumulation!of!human!capital!in!the!economy,!as!could!
be!argued!for!example!from!an!OGring!perspective!(Kremer,!1993),! then!their!departure!may!
have! a! disproportionately! high! negative! effect! on! those! left! behind.! Fourth,! development!
stagnation!due! to!growth!absence!caused!by!unstable! climate!and! the!brain!drain!as!well! as!
rural! migrations,! making! poverty! emerge! as! already! noticed,! can! also! lead! to! famine! and!
diseases.! To! show! that,! let! poverty! reduction! function! be! defined! such! as! the! skilled! labor!
differential!rate!given!in!equation!(25)!i.e!
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Indeed,!if!p→0!while!current!human!capital!stock!is!higher!than!past!human!capital!stock,!then!
poverty!reduction!occurrence!is!high!in!the!long!run!and!the!growth!rate!is! d

tSg µ= ,!otherwise!
if!p→1,!then!there!is!no!reduction!of!poverty!and!growth!is!low,!only!equal!to! µ=g !and!skilled!
workers! needed! to! absorb! innovations! in! the! production! sector! are! absent,! finally! if! 0<p<1,!
poverty!reduction!is!quite!positive!and!growth!is!at!its!average!level,! tg µπ= !
)
Proposition)3:!Economic!development!depends!on!human!capital!available!in!the!country,!the!
economic!growth!rate!and!poverty!reduction!such!that:!if!technological!change!growth!rate!is!
lower! than! the! remaining! proportion! of! highly! skilled! labor! i.e!µ < tπ !because! p→1,! then! the!
brain!drain!decreases!economic!growth!and!increases!poverty!since!δ<μ!which!leads!to!famine!
and!disease! increase.! If!µ > tπ !because!p→0,! then!the!brain!drain!doesn’t!decreases!economic!
growth! and! poverty! where! 0<δ<μ.! If! µ ≈ tπ !because! 0<p<1,! the! brain! drain! doesn’t! affect!
economic!growth!and!poverty!reduction!too!much!where!μ≥δ.!
!
According! to! proposition! 3,! development! depends! on! human! capital! accumulation! which!
creates!externalities!with! low!skilled! labor! in!production.! Indeed,!since!human!capital!drives!
innovations!and!research!development!which!are!engines!of!growth,!development!is!enhanced.!
Therefore,!since!the!unskilled! labors!are!kept!constant! in!the!space,! ! there! is!no!dualism!and!
economic!growth!as!well!as!poverty!reduction!are!not!altered.!
!
To! investigate! the!brain!drain! impact!on!human!capital!accumulation! in! this!model,!we!have!
used!the!fact!that!a!country’s!preGmigration!stock!of!human!capital!can!be!endogenous!to!the!
prospect! of! migration,! an! idea! relatively! old! given! by! Bhagwati! and! Hamada! (1974)! or!
McCulloch!and!Yellen!(1977)!who!recognized!that!migration!prospects! increase!the!expected!
wage! for! highly! skilled!workers! and! thus! stimulate! human! capital! investments.!However,! in!
these!papers!migration!was!a!selfGselection!process!where!all!wouldGbe!migrants!at! the! time!
the!education!decision.!We!extended!that!idea!since,!political!climate!in!the!country!is!not!good!
and!make!agents!emigrate!in!several!ways!at!any!time!period.!The!recent!theoretical!literature!
which!has! explored! the!possibility! for!highGskill!migration! to! create!more!human! capital! exG
ante!than!is!lost!exGpost!are!the!works!of!Mountford!(1995,!1997),!which!develop!probabilistic!
migration!models!with! either! homogenous! (Stark! et! al.,! 1998,! Vidal,! 1998)! or! heterogenous!
(Mountford,!1997,!Stark!et!al.,!1997,!Beine!et!al.,!2001)!agents!where!migration!prospects!raise!
the! expected! return! to! human! capital! and! can! therefore! induce! more! people! to! invest! in!
education! at! home.! A! closelyGrelated,! yet! differently! motivated! theoretical! argument! is! that!
migration!enhances!the!option!value!of!education!in!a!context!of!volatile!domestic!returns!to!
human! capital.! The! argument,! put! forward! by! Katz! and! Rapoport! (2005)! and! based! on! the!
proposition! that! since! migration! allows! for! escaping! bad! domestic! returns! realizations,! the!
option!value!of!education!is!increased!when!the!volatility!of!the!underlying!asset!rises.!All!else!
equal,!this!will!drive!more!people!to!invest!in!education!(there!is!a!brain!gain)!and!the!expected!
net!effect!on!human!capital!formation!is!positive.!Since!high!income!volatility!is!another!feature!
of!developing!countries,!the!argument!applies!first!and!foremost!to!these!countries.!However,!
the!same!argument!can!be!extended!to!rich!countries,!be!it!through!introducing!heterogeneous!
human!capital! (general!and!specific,!as! in!Poutvaara!(2008)),!or!asymmetric!sectoral! shocks.!
On!the!whole,!if!exGante!more!people!opt!for!education!while!exGpost!some!of!them!will!leave,!
under!certain!conditions!it!is!possible!for!the!incentive!or!.brain!effect.!According!to!the!more!
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recent!brain!drain!models,!education!at!home!is!enough!for!migration!towards!richer!countries!
to! be! effective! (McKenzie! Rapoport! (2007)! and! Docquier! Marfouk! (2006)! data! set! on!
emigration!rates!by!education!levels).!
!
Proposition) 4:! When! political! climate! parameter,! λ! is! stable,! the! economy! converges! to! a!
development! sustainability! path! on! which! dualism! and! brain! drain! cease! through! time,!
described!by!an!inverted!UGshape!curve.!
!
If!we!join!all!the!situations!presented!on!the!tables!1!through!4,!development!is!highlights!by!
an!inverted!UGshape!curve!which!means!that!it!is!sustainable.!(see!figure!5)!
!

CONCLUSION)
This!model!has!reviewed!both!the!brain!drain!literature!and!the!earliest!work!in!development!
economics!in!order!to!study!the!impact!of!political!uncertainty!on!the!growth!process!in!poor!
countries.!We!found!that!development!establishment!is!hard!because!it!is!also!highly!linked!to!
political!uncertainty!event!or!security!problems.!Finally,!the!model!results!follows!Hirschman!
concept! of! development! like! a! “virtuous! circle! driven! by! external! economies! where!
modernization! breeds! modernization.! Some! countries,! according! to! this! view,! remain!
underdeveloped! because! they! have! failed! to! get! this! virtuous! circle! going,! and! thus! remain!
stuck! in!a! low! level! trap”.!Such!a!view! implies!a!powerful! case! for!government!activism!as!a!
way! of! breaking! out! of! this! trap.! Finally,! the! government! is! the!main! actor! of! development!
occurrence.!The!world! intervention! in! favor!of!poorest!countries!development! leave!political!
stability! outside! of! the! debates! conducted,! the! key! of! development! is! inside! not! aid! or!
adjustment!policies,!but!more!in!the!head!of!the!country!direction.!Consequently,!the!analysis!
has!highlighted!in!how!far!political!non!stability!may!retard!the!development!process.!In!how!
far! political! climate! uncertainty! in! poor! countries! can! be! compared! to! the! European! war!
experience!through!which!the!cease!of!retard!in!development!became!effective!with!the!end!of!
the!wars!and!had!helped!Western!countries!being!strongly!developed!nowadays.!!
! )
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APPENDIX)

Proof)of)proposition)1)
The!steady!state!in!human!capital!accumulation!is!defined!by! dd
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Indeed,!we!have:! ββ
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Setting! dd
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d
t SSS == −1 =x,!we!can!write!
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1
11B ,!! ββ += 1/C !

ACB 42 +=Δ >0!! there!is!only!one!positive!solution!which!can!be!written!such!that!
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Because!! !

!
"

#
$
%

&
+≈!

"

#
$
%

&
+ 20

2/1

2

4
2
1141

B
AC

B
AC !

Indeed!
*S

B
C

x == !i.e!

!!
"

#
$$
%

&

+

++
+

+
=

β
λβ

δ

ββ

1
111

1/*S '

Thus,!the!growth!rate!is!given!by!the!following!expression!i.e!
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