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) v v=lais and average snd marginal produocts on the Y-axis.

Total skilled lzbouravailable is (3. The ocurve Eh = (fs )
h

is the marginsl produet of skilled labour employed at honme

and the curve Q/L is average domsestic outpul pesrxshczeeraixio
rotpedy per domestiecally employed (ekilled and unskilled) worker.
Thie curve (which seems t¢ be the mawe ae “V" in M & Y'a
Figure 1) reaches ite waximum at & (corresponding to E in M
& Y* Figure 1) where marginal and average domestic

preduct ere equal. V. income per domestically employed
worker, differs from Q/L by the amount of remittances
received per domestically employed worler (R/L). The

curve R/L haa besn drawn under ithe assumption that the
marginal remittance (Mp) ie constant. Then the ocurve V can
be drawn by sdding R/L and @/L. It resches its maximum
where it intersecte the cuxrve M -M_ (drawn by subtraoting
the constant marginal remitiznce ourve Mr from the En ourve)
at point F. Thus ths optimum amount of demewtio employment
of skilled labour is 04 and enigration is egual to AS.

The marginal product of skilled labour at this point is AC,
marginal remittance is FC (not CB as M & Y suggest),

average domestic product is AB, average remittance ie AQ =
BFy and average inoome per domestically employed worker isg

mexiwized at level AF.

If there were nc remittances; then the optimal employ-
ment of skilled labour would be 0D3; domestio product and
inocome per domestically employed worker would be equal to
DE and marginal and average producis would be equated.

(This conditionm ie obvious from equation 7). Thue the
existence of remittances inoreases the optimal level of emig-

ratioae.
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H & ¥ slale to drey thres cowpsrebive - abatio

;o apy frowm the enelysis, mone of which is neceasarily
trua.

First,; they olaim "thet the optimal level of
migration is an inoreassing funciion of the level of marginal
remittances.¥ (p. 333). V¥hile %bie result is the most
plasusible empiriocally, i¢ need not bo true. This case ocan

be analysed by coneidsring & change in o euch that 85y > 0O

~= the marginsl remittanoe rate is incressed. Assuring that
gondition (7) heo boen selved for the optimel 8. = Sps 1t
can be implioctily differsntistedto obtain the result

%

&g, + &
& By (8. + U) (9)
ay/as?

The gecond oxder condition for a maximum requires that
dzv/dsz 0. Henos an L 1 N . 5
B ﬁ_?a“‘g?&hw} & * &g T O
Sinoce g“_qb Oy ash < G if gh-i-ue This is the result
Fauiisd - dos
pesited by M & Y -~ inoreaszed merginal remittance leada to
more migration. Howevar, it is clear thst if 8, is
aufficiently negative =« that 18 that the average remittance
falle even though nmerginal riges -- higher marginal remittances
will be associated with o smeller optimum level of migration.
This is quite oclear from our Figure l. Bighey marginal

remittances et the previous opiimum (F), levers the M, = M

curve at that point. If ¥V renmalng constent or shifts up,
the maximun peint en F muct move do the left. However, if
¥ shifte down (because the B/L shifts down) the maximum
peint can move to the right. This will ocour only if the
H ourve "twigits" so thet parginal vemittances fellm et

lower levels while they rize at higher levele of migration.



B & T's gecond proposdiion ie “if the murginal remit-
sanoe culva is horisenial, the opiimal level of mkilled
employment will be independent of the size of the total labour
force, ag czn bo seen from eguation (7) ox Plgure 1™. (p.333).
This result cannch be scen frow either their equation (7)
érbur aquatian_ia}_?'nor fras their figure 1 as asaerted.

In fact the siatemend ig wronge

There nreo soevernl ways in which the labour force oan

be changed. _ \

l. Assune the toinl labour force igw changed by altering
the value of U. Ieplicitly differontieting the oondition
for eaxivum V (7}, sivplifying cud seouning that the
geopnd ordor condition for maxisum V holde (dav/d3h2-<0),
we find a3

11 B . " » >
= 20 ss Y o4 fﬁﬁﬂ(sh 5 U} = £, (10)

~

>

where 8. % is the laovel of ekilled employment at which V

ie maxinmized. Henos, the aslope of the marginal remittance
curve doss not affest the direstion of chongs of the optimal
skilled labhour force employed at hows when the unakilled
labour foroce changosn. However, the optimum home employed
skilled labour foroe dees depend on the numbar of unskilled
persons empleoyed, indoependent of that slopey scontra the state-

mant cited abova.

It is worth providing some interpratation of (10).
Since in genezal £ <V, (tkat is, the parginal product of.
unskilled labour will bs lszs than the avorage produot of
skilled and ungkilled labour plus average remittances), and

£. » 0, (that ic, skilled and unskilled labour are gomple-

h S #
mentary inpuits) it follows %hat «§§& » Ue tnus, tue effect

of an inoresss in the totml unekilled labour force will be to

raduas the optimal amcunt of enigretion.



e

Referving to our diasgravr; an inersesa wn U will goid

Ey and Mh— ¥ up, and will reduce ¥ on the assumption that
unsikilied lascurers have a lowar marginal product thao the
averags product of all labour. Rengé, the intersection
¢ thess curves, which rapresents tne opbimum, will enift
to the right, meaning that more skilled labour wiil Le
neld at howa.

2o Apat happens when only the swount of sxillied labour

increases T Implicitly diffarentiatiayg 1), we [ind
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That ia, an ineresss io the akilied labour force will

regulit in x gmailsy awount of akilled lavour being swplojed

¥

at howe. This is abvious Iyom ths disgram. The increane

in the mkilled lunoour force will leave the M - Mr LA

Ax h
anaffectod (assuming a constand marginsl remittunce rate),
wah B/ ane nerce Vowidll shift ap {for esch amount of swillac

Lo oony SEANLOYac hocawsa b oA l‘hb-#j’:,hlﬂi nomber of emigosnbs. s

el ¥

o

whs antercgention ¢f the tee will ghift to the laft.

Se dhat willi happen when the Ilabous Jorae expands

precortional axpansion of both wkilled and unakilled iasour.

Thmt & end U pise an progortion can he described hy

5 om oa.l, r12)

waera "at i some constant. Substituting this expression

P

into the system, we agalc jmplicisly differentiate {

Pind that

Y oend

ais (Tg ¢ ~ ag‘m) (L ) eV o+ g {1%)

2 constant pargianal remittance irais {g.
comparison with {10) shows that while it remaing likwly tha!

howe esmployment of skoiled lapour will rias. 1t 1s somewbat



legs likaly than «ien unskilled labour alone increases
nacavee of the term agye ds in that case, the rise in
unsailled lavour will raise the marginal product of skil.iad
lavour, tending to lead to greatesr employment of skilled
lanour at home. Hosever, this effeot is countervalancsd
te vome extent by a rise in the H/L curve, as oceurrasd in

aase 2 when only skilled labour rose.

o+

T{ i2 mcre ipnteresting to ask whubther, when skilled and

snekilied iavour forees expand proportionally; home skilied

spplavment ®il) rise were than ia gropoviion to the grawth

"

it the labour faroee. Tha coundition for a riss in the
proportion of sxilled te unskilied labouar employed at howme

b found oy dmplicitly sifferentiating (7), still assuming

(127, Aftexr gimplifying, thae condition can be aritten awm
in , 5 - ~ C oasg L., ¥ +V 2 apg, ~f L, L+ f PN
dloy, W AU By = 3%0 < TR Sy T W WA
whar g = Qo There is no aimple interpretation of the

sonotition put it ds readily seen that it will dspend ueavily

ot the relative maanitudes of £, [ and ¢

3y 3, ShU’ The stronger

the dagree of diminisbing returmns to skiiled laodour, (fd
A

b n
<. 0 and large in absclute value) and the leskd compkuen-
tary are skilled and unskilled labour iu production (fm,,>ﬁ)

sut mmall )  the greater will be the opkimal proportiom™of

skilled labour emigrating.

Cf one thing we can be certain, huwever: the amo.unt of

srilled employment at bome will in gensral not be independent
, tle.Blsz - . .

of EkTkPEEx of the labour force when the marginal remittance

surve is held constant.

The third proposition that M & Y claim to derive from

the model is that "the optimal level cof uigration will be less



if the objective is to maximize income per total population
(including emigrants}." (focinote 2 p. 333).  This proposi-
tion $00 18 wrong. The opposite can he shown 40 be truw.

wo can formalize this version of the model with the following

squations:
u) (1)
(15)

q = f(

5}
[»

=3
B
<
—
3}
~—

Bow 3-8 {3)
7 o= Qe . (16}

N o= 54U (17}

¥ ¢ / ¥ "5%2 * [P 3 [

o= Z/K = FOreT (16}
wiera P de tonal earnings of emigrants und N is fhe toial
sivizen population residiag boih at nome and abroad, ® is

than the average income of all citizens and the chjective
of the system is %0 waximize W. Note that rewmittances in
thisg model sre mevaly transioere betwean individuale whoe are
gcually weighted in The implicit welfare funciion. The

cnndltion fur & maximus of H iss

b,

L
g

. is starred to distingulsh the optimal warginal produd

3

of skilled labour when W is muximized comparsd with when V

in maximieed, The condision is obvious «-= migration takezs
place until marginal earnings of sxilled labour ig eguated
hetween noms and I{orveign smployment . #111 maximizatlon

of W result in wore or less migration than msximization of
v 7 o can find the anawer by compuring the optima

represented oy equations (8) and (19) Rewriting
I: WNF ’ g’

4 -
£y - Ve g w O (8)
ot
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and subtracting (19 frouw (8) we fiad

-~ -

(¢ - = ] N = - !
\ f AN ) vV + L.,E tE v (M
b h

g~ W) (20)

where Mt lg the marginal earninge abrosd of an emigrant.

The second term on the right hand side of (20)
retained

(Mt = Mr) is the merginsl,esranings of emigrants.  Thus tas
gign of £, - f: depends on whether or not the retained
earninga " abroad of emigrees is zrestsr or less than the
average income of all peresons remwining at home. Recalling
that il emigrees are sx<illed workers while the income at
home im averaged over the massg of unskilled workers; it
swems plauveible to imposo the condition ¥ - (Mt - Mr)<( 0.
This is indesd & rather wesk behavioural constraint,
akilled workers will only migrate if their standard of
living {retwined income) abroad is &t least as high as
tha averags incoms oF 8ll residents of the home ocuntry.

IT this condition is imposed, then it folioaa that [
[N

X

implies that oplimad wigration will be zreater if

m
the wulfare (income) of emigrants is talen into account.

Phis reault sheds some 1ignt on the question of whuther
davaloping countries nsed to rezirict free emigration. The
snever Jepends on whether or nud welfare ci citizsns living
abdroed snters the couriry's welfers function. If it dees,
and migration of skillsd labour i{ukew place so long as
sarnings ars higher abroed, sgquation (1y) demonstraies
that free mizsration will wmaximize such & welfare function.

Or the other hand, accerding to condition [20) free mizration
will result din avorwge income of residenta of the country
oeing lewer than 1t would be if migration weve restricted.
Thua 1f enly ineowme of rezidants is

important to the

government, gome restrictlion of migration will be dasirsbls.



PThig is, of course; & very simple model. A couwplete evalua
tion of the deairabllity of migration reairiction would haye
to include conzideratione of the effecis of emigration on
gapital acouwrnlation snd sgpropriate allocation of invest—
ment between physicsl and humaen capital, as well as on
intangible but iwportant conamiderations 3uch ar reapect for

liverty of the individual.

Pinally, we would liko to poilut cut that Michalopoulos
gonclusion on the optimel sizme of population when the
rarginal product of labour abroad exceedr the wmaximum
average product of labour at home is incorrect. Jur
Figure 2 reproduces his Figure 2, in which AP ias the aversgs
product of labour (or average per capita income if we
assume that the labour/population ratio is fixed) in
country B, MP is the marginal product of labour in
country B, and YY ig the marginal preduct of labour in
country 4 and labour is assumed to bs bhomogensous. Accordi
to Michalopoulos; "if there were no restrictions to
migration, thsre would he an incsntive for B's workaers
to emigrate until only OJ remained in BY (p. 136). Thie
is clesrly incorrect, for while the ‘marginal product' of
labour in B aguale the marginal product in 4, it is
imnpossible (without subsidies from abroad, which are
oxcludsd from the anaiysis) that labourers in B will bs
psid this marginel produst. Iindeed, 1if the whole domastic
product of B is paid to labour; the average =arnings of
labours #ill comes to only JM, whicb ie less than what they
could earn abroad. In the circumstances shown, the

optimal population in B will Vo nil - the case of Antarctice

Porhaps it ie worthwhile commenting a little more full,
upon the use of the dizgrawm, sinve similar confusions can

ariae in the analywnis of other protlems. There are two



bsale argumente which might be used to justify ths upebnrd
)

sloping marginal snd average produot segmontis. Mrst, s
variable proportiome argument that the amount of land,

(]

capital, teshnoloisy, ete. iz held fixad and that A7

o

very
small amounte of Llevour ars applied to this fixoed quentii,

3

complementary rescurces, tbe marginal { and averags )

of
products of labour will rigs over some range. On the
agssunption of a congiant returns 0 scale proanction
function, the warginal products of the fixed fsctors will

o negative in this range. Ingofar as it ie possible

for the sconomy to apply its labour t0 oaly some of thess
resonrces (whioh seams empirically reasonable since most
gountrias of the world, including sven the poorest, uontzi-
soms unused land,; wineral deposits, etc.), tue relevant
average product of Labour will be given by NR (corresponiinz
Y

to the highest average preduct of labour; up to labour

3. b

input 0D, bayond which ihe curvas 2re as sbown by Michalepouio.

Labouw Force (or Population)



Second, whet if the upweird rising segmentas of the
m;rginal and averags product ourrss ara gxnlained by
"gncreasing relurns to bthe size of the sconowmy"? There
sfre several stories which eould be told 3o agcount for this,
Eéwevery they all have 1n common the notien tbhat output per
ﬁyndle of resourves will rise as the sconomy expands. If
tae aconomy ocnelats of atomistioc deocinion - meking units,
np-orie will find it werthwhile to take this relstionship inte
apcount in meking hia dacigions. The relationship will be
o ternal to firms (and laubourers), bud internal to ithe
égonomy, (The common znalogy would be the Marshallien
spalysls of economien external o the fiem, but intsrnsl

tb the irdustry).

In this casea, Lhe KP curve will indicete the jooremsst
output which will be wsnsocioted vith incressing the babour
cwered by ove unli {(where the labour foroe iz excgenously
<§aterminﬁd;d when the wrmounte of 91l cther factors adjust
W the now srownt of 1wyt according te the “economic lawn!

U

Hhe acotdey undes w3 Ao tivine Itg relationship to

o e / . . R .
obaapvesd loous of ouwvout/luoowy peintrs will depand
L A Yhe oTve is

vpon the nature of thonag “la

Jf practiosi peleveacs 1 we asenuns o ooentral deglsion -

daker whe oo confiol oo Lo supply {through birtu

peznlon and anigration

@ontrwi ard hes

gontrol, etoe ),

r;i

rgarch Fallows in "he Social Solsnce

NOPE

¥

Hvision of the Instituie for Devalopment Studies, University

éollegs, Nairobi. Harrie is on leavs from HLIT for the

%cademic year 1968/69 and wishea t¢ thanlk the Rockefeller
yundation for finaucial suppoert. lelpful commenta wWere
rceived from Joseph M. Stiglitsz. lomponsihility for

maining errors lies with the authors.
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