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Some Welfare Asvects of International Migration

i% has long been a contention of underdeveloped countries and even of
relatively develbped ones, that thg emigvation of highly =« killed personnel
constituﬁes a serious loss which the country should try to minimize, While
the idea haS”seidoﬁ been expressed in highly theoretical terms, most people
~have acweptea it intultively and huldly questioned the underlying theory.
Recently, however, the gencrally accepteu p01nt of view has been called into
gueo_lon by Grubel and Scott ! who argue that unde“ most c1fcum> ances there
is no loss to the non-migrants as a result of emmigration, e&en of h“ohly skil-
led persoimel, from a given country. '

The present discussion attempts to analyze .in considerable detail the

2

-conditions under which loss to the remaining population” will occur, con-

.
eider

e
tde

ng the pessibil

ty of emigration either of _il ed or urekilled lshor,

It is concluded that, in generai, loss dobs oTCuT, altbouch thv,e are a few
cases where gain (or no change)'may result,

In the first case digcussed, it is assumad that'the enigration is a
once and for all affair and that the supply of resources fo the domestic eco- -
neny is perfectly inelastic, Becéuse of the léttaf assumption, this case
may be thought of as referring to the very ghort x¥un, in which resource

supplics do not adiust to the impact of the migration. It is a velatively

*Gruopl Herbert B, and Anthony D, Scott, "The International Flow of
-Human Capltal " American Economic Review, May 1866,

21t is assumed that the emigrants themselves gain from the move; the
welfare function with vhic¢h we are concernad deals solely with non-migrants
and disregards an individual as soon as he migrates, - Problems are implicit
in this definition but we will not go into detail about them,

Since the emigrants are excluded from the national welfare function, it
is particularly necessary to assume away interparsonal utility effects be-
tveen emigrants and their friends or families who do not emigrate. Although
virtvally all of coansumer theory is based on the agsumption of independent
utility functions, such an assumption may bte particularly ill-suited to the
analysis of the juestion at hand, and will be relaxed in this paper,
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éimple case; the major determinants of the. extent of gain or loss are (é) the
ratio of per cent of all capital held by emigrapts to per cent of all labor
supplied by emigrants, and (b).the amount of_theif physical capital which the
emigranté'take with them.. It is clear also that such thihgs as the existence
of_ex£erna1 effects related to the emigrants, or increasing returns to scale,
can affect the results but the only interesting question is whether such ef-
fects are quantitatively important, since their direction is theoretically
obvious,

Theranélysis becomes more complex when réadjustment of f;ctot supplies
and factor proportions to the migration is allowed for. If there are only
two factors, the results depend anthe relative sevings propensities of emi-
grants and nou-emigrants, and on whether the emigrants take their capital
with them or mot. Results are summarized in Table 2, farther on, ﬁhen there
are three or more factors (permitting thg distinction between skilled and un-
.skilled labor) the result depends jointly on the relative saQings propensi-
‘ties, the skill levels of migrants énd non-migrants, thé ease of transforming
qnskilled into skilled labor, and the existence of government subsidies to
eduéation.'

-

‘Tha Short-Run Effects of Emigration

To initiate the analysis in the simplest postible framework assume the

following: perfect markets, no external effects, constant returns to scale,

independent utility functions (in the sense that one person's indifference

level does not affect that of another person), and a two-factor world, in



ﬁhich_one factor is capital and the other is homogeneous labor, Factors are
i : ' -
contiﬁuously substitutable.and prices are flexible so that factor markets are
always cleared, The marginal utility of income. is éssumed to be equal for
all owners of factors of production.
_The effects of an emigration on the income of the non~emigrénts depends
~on the way in which the ownership 6f the capital stock is distributed arong -
tﬁe people in the country, and whether the emigrants take their physical capi-
tal with them or receive instead the remuﬁeration correspondimg'to the return
on physical capital, which they leave behind théﬁ.
Assﬁme first the simplest possible case in which none of the laBorers
who migrate own any of the capital stock. Here it is clear that as long as
the marginal physical productivity of labor is decliring, the individuals
left in the country after the migration are wofse offrthan ﬁhey were before
it. -This is illustrated diagrammaticélly in Figure I, The mafginal phy~
'sical product of labor curve is designated by MPPj,-and the initial labor
stoék, measured on the horizontal ﬁxis, is OLj. Total product is given by
the area beneath the marginal physical product of labor curve, i.e,, OACLj.
Suppose now that L2L1 workefs emigrate reducing the labor force to OLj.
The new total product of the economy is given by the area OABLZ. Whereas
the original equilibrium wage rate was OE, the new and higher wage rate is
OF. Since the migrants_own nS capital stock, their income: before migrating .
is L,DCL;j. The incomé'of thé re;t>of the population at this time is there-
fore OACDLZ. After the migration the income of the *emaining inhabitants
is OABLZ, less than their original level by the triapgle BCD.,
‘Wote that in this case, the average inbéme #?r persbn-in ;hé nation (which

corresponds to a different set of peoplé before and after the migration),

’
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increases as a result of the migrétion, even though the avéragé income of that
particular set of persons remainihg in the co;ntry is lowered.l This super~
vficial paradox can be explainéd by the fac£ that - the emigrahts (since.they
owned no capital) had a below average‘income level before their migration.

Consider now an-alternative in which the- ownership of the capital stock
is equally distfibuted among all the individuals in the‘population, each of
whom also Eelongs to the labor force which, as before, is assumad to be homo- .
geneous. Assume also that an individual Qho leaves the country:still owns
his capital and receives the appropriate‘factor payment, Again we ask our-
selves whether the income per person of the set of individuals remaining in
the country is gfeater before ér.after tﬂe emigration, Consider Figure 1

L, L

. . R 2 ., ‘
again, Define n such that BIM- equals = , i.e., suppose that one
1 . m

(=)

nth  of the population has decided to emigrate., This tells us that the in-

come of the non-migrating group before the migration occurred was equal to
x + Bol (zZ + Y+ T), where X 1is equal to the area OFEDLy; , Z is equal
n .

to the area ABF , Y is equal to the area FBDE , and T is equal to the

area BCD ., After the migration has occurred the ‘income of the remaining

population is given by X + Y + nzl (2) . It is easy to show that the in-

come before the migration is in this case less than the income after the

iWe assume implicitly throughout this paper that there is a constant
ratio between the labor force. and the total population both as between
emigrants and non~emigrants and through time, To the extent that this is
not true, conclusions which can be drawn as to the effects on the income
per worker do not imply parallel statements as to the effects on income
per person.
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migration,™’

The ccnc;usion thaf emigration can help the remaining population only if
the emigrants Q;re owners of some capital stock, but is sure to hurtlthe re-
maining populatioﬁ if the emigrants did not hold any capital stock, is at first
sight rather paradoxical. One might have expéctéd that since the emigration
of lagor increéses the capital labor ratio that the remaining inhabitants would
be bettex off in the latter case. But it is here that the distinction must be

Vcarefully nade between chahges in the income level of the group of peéple who
wéfe in tﬁe countryrbefore the emigration and s£i11 there after it, and chang;s
in the average income level of all the people in the country. before the emi-

_grétion and all the people in the country éfter it. The average income of the

people in the country at the respective before and after dates does increase

lpor this to be true we require only that
_ q ¥y

e

Y+ n-1l (Z)>n-1 (Z4+Y+T).
T —

n-1

Subtracting “n (Z) from each side we get:

Y>n-l (Y+T),

n
_which reduces to:
Y > (n-1)T .
It is obvious from Figufe 1 tﬁat this inequaliﬁy holds. | : .

2The analysis of this section has been based on the assumption that the
marginal physical product curve of labor is declining throughout its entire
range. It is clear that our conclusion that the non-emigrants are worse off
if the emigrants hold no capital stock is not qualified by thc shape of the .
marginal physiczl productivity curve, as long as theré is an equilibrium where
the curva is dewnward sloping. Since distribution theory breaks down if this
is not true we can limit ourselves to this case. When the emigrants do own
the same amount of capital per. pérson as the non-emigrants, the result just.
achiev?d can be reversed, even when an equilibrium exists.



as a‘résult of the emigration, but this is consistent.with a decrease in the
income of the set of people who remain in thé\country.

Given the two cases just discussed, it is cleér that thererexists in this
model some ratio of ownership of capital per emigrant to ownefship of‘éapital
per mon-emigrant at which the non—emigfants will be left just as well off as

they were before the migration. This situation occurs when the per cent of all

éapital held by the non-cmigrants is equal to §_§_T 1,2 . tThiS condition
implies that nou-emigrants hold a larger per capita share of the capital stock
3

than emigrants.

 proof:
Let a2 =% of a1l capital stock held by non-emigrants.

Then the incowes of non-emigrants, before migration and after migration re-
spectively, can be represented as follouws:

~before: - X+ a (Z+ Y+ T).
after: X+ Y+ aZ
For equality we require

a(Z+ Y+ T) =Y+ az,

.€

[

*2

When the MPP curve of labor is not a decreasing function of labor input
throvghout its entire range, the critical distribution of capital stock which
has the property -that emigration will not affect the incomes of non-~emigrants
will differ from the case treéteq here, -

“The proportion of non-emigrants in the “"before migration" population is

n-1 - ; A - .

-—l-. From Figure 1 it is seen that Bzl . ED If the proportion of the
n - nEC '

total capital stock held by non-emigrants is - then the per capita hoid-

' ' Y+T

ing of capital stock by non-emigrants is larger than that by emigrants, since,

X > gp or Y > n-1 . Ty

—

Y+T ~ Fo YT n
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Until now it has been assumed that if an.emigfant did-own.physical capital
or the rights to it he did not take it with him.when he emigrated; Consider
now the case where the emigrant does take_his_capitai with him.l 1In this con~ 
text the following proposition is very useful:

Given constant returns to scéle, whenever a bundle of factors

is removed from an economy and the relative amounts of the
different factors in }hat-bdndle are not the same as the rela-

tive amounts of the factors in the economy as a wﬁole before

the removal, then the average inﬁome of the ihdividhgls left

in the economy aftér‘the'migration will be lower than it was
before; if the relatiVe;proportions are the same, the average
income of the individuals left in thé economy will be.unchanged.273

Applying this pro?ositicn to the extreme cases; we conclude that if a
group of laborers who owA no capital stock leaves then there is a decrease
in the income qf Fhe remaining'population (as we have alre;dy sce above);
on the other hand,rif the entire stock of physical capital is removed, again

the average income of the remaining population is decreased. " More generally,

lghen human capital is introduced-its departure along with the basic labor
component must clearly be allowed for. In.the case of physical capital, if
the emigrant sells a stock, for example, this may lead to a decrease of the
country's capital stock in the long run, as stock flotation becomes more ex-
pensive, The result, therefore, may be the same as if he had "carried" the
stock off with him. ' .

27t is assumed throughout this paper that any non-labor factors which
leave the country as a result of the migration are owned by the migrants them- =
selves, ' :

3This proposition is a sort of analoguc of the general theorem in inter-
national trade that whenever trade in goods or movements of factors between
two previously closed economies is made possible then the income of each eco-
nomy is increased as a result of the contact with the other one, provided
that factor preportions were not tha same in the two economies before trade,
But if facter proportions were the same before the opening up of trade then
no trade or factor movement will occur and no gains will be reapod.
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whenever the labor and capital which leave the economy are not in the sama
proportion as in the pre-migration economy then there is a decrease in the

) ‘ . . .
per capita income of the remaining populatlon.1

The results of this section are summarized in Table 1.

The Case of More Than Two Factors

The existeﬁce of different types of labor, or the existence of land as
‘a factor of produétion changes the analysis to the extent thatrit may no
longer be possible to assume that the area under Lhe marginai productivity
cufve of the factor isvequal to tBe total output. The shapé of such a maxr-
ginal ph&sical productivity curve depends on thé.extent to ﬁhich other fac-
tors are substitutable for or éomp}ementary with the factor in question., If
some other type of labor is a very close substitute, then the marginal pro-
ductivity cﬁrve will be relatively flat, If thq factor has no close substi-
tutes, then its ﬁargi;al'physical productivity curve will tend to be more
steeply sloped.

The original conclusions which were drawn from Figure 1 in the case of
a homogeneous labor force which owged no capital remain true in the case of
any sub-sector of the labor force whose menbers do not own capitall Wﬁenever
a non-marginal proportion of this labor force emigrates the loss triangle
appears. Someone in the remaining population must be worse off. It is not
possible to pérform the same simple diagrammatic‘analysis of the effects on
the remaining population if the type ofylabor that emigrates does indeed own

capital; for this one would need a more complicated production function

11t is clear that our results here, as in previous sections, would be
modified if there were either increasing returns to scale or decreasing re-
turns to scale in the economy. In general, the loss resulting from the
departure of any- factor would be greater if there were increasing returns
and less if there were decreasing retdrns,
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Table 1

Summary of Resulls in the Short-Run or Static

{1 Casc with Two Factors

Capital Owned Per Person
by Emigrants
Capital Owned Per Person -Emigrants Don't Emigrants Take .
by Non-Emigrants Take Capital Capital.

N
Vd
Y
7

Loss increases
Loss increases

No change

=1 - , No change
1] 2]
) O
: :
> 1 o o
= -
[ (3]
b= c
ol od
o )]
o 1]
o 0
(&} -
N A

l. &{ = Ratio of bépital Owned Per Persoan by Emigrants to Capital Owned Per
Person by Non-Emigrants, ¢ '

Note: "Gain" and "Loss" as elsewhere in this paper, refer only to the non-
emigrants,
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approach in which all types of labor and capital were introduced and the ef-
fects of the departure of a certain number of a particular type of labor could
be calculated. In any case, however, the conceptual apparatus which one must

use is relatively clear-cut and simple.

The Long Run: " The Dynamic Stationary ‘Economy; Factor Proportions Analysis and
Educational Costs

So far, it has been assumed that the total stock of each factor is fixed
in a tiwmeless sort of way, with changes occurring only as a result of migratio§,
and with these changes not being made up for in any way afterwards, as,for
example through the creation of more of a factor ﬁhén its price rises. Consider
now a model which, although stillhé very o&ersimplified version of reality,
permits the introduction and analyéis of some of the longer run effects of
emigration. It is a stationary equilibrium .model in which, in the absence
“of emigration, it_is assumed that élthoﬁéh people are born and die and fac-
tories are built and wear out, all the agpregate variables like the labor

force and the capital stock! in the country are constant over time.

The 'lwo Factor Case

If, in the sort of long run model juét postulated,there are only two

1This assumption is consistent with a situatioﬁ in which the typical
jndividual ends his life with the same capital stock as he started it. One
can assume that there is no bequeathing, in which case individuals will
usually save during periods when their incomes are high and dissave in the
latter part of their lives. The sene sort of relationship between the life-
.time pattern of income and that of consumption would presumably hold also
where each individual received a bequest from his parents and passed the
same amount on to his children. One must make one of these two assumptions
of the system would not be a stationary one, ’
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factors, and emigrants do nof retain investments in the country after departing,

it is.éhe relative saviqgf propensities of thefemigrants and non-emigrants
which play the role taken in the short-run case by the relative amounts of
capital held; The result is analogousgbwhenever the average saving propen-
sity of the emigrants is different from that of the non-emigrants, then éhe
latécr lose as a result of the emigration. Assune that there is no bequeath-
ing so that saving 1is done oniy in order to redistribute the pattern of an
individﬁal's consumption oﬁer his life., If a group does no saving at all,
it has an over-life consumption péttern identical to its income pattern, A
group which saves has a different pattérn of income and consumption, During
the early working years, income is greater thap consumption so that net
saving is tgking place, During thé last years of life dissaving occurs,1

An ;boveraverage savings propensity means that with a given interest rater
an individual saves more than the representative individual during his life and
.by implicatjon?lin the case when no~bequeathing occurs, dissaves faster during
the 1atyer part of his life.?2 The absolute amount séved depends on the mar-
ginal efficiency of capital’the greater the rate of return on savings in
terms of incéreased consumption at a later time, the greater will usually

be the total amount of saving done 3 Thus this case differs from the short

run case in that savings (and hence capital formation) are linked to the rate

11t is assumed that net domestic savings finances investment in real
capital in the economy {and not in other countries) so that the total capital
stock at any given time is equal to the total of all net savings to date,

21¢ bequeathing is done for the economy as a whole, a high savings pro-
pensity would be reflected in a high equilibrium level of wealth given the
rate of interest,

31t is true, of course, that there is an income effect as well as a

price effect of the changes in the rate of interest; however, the case where
savings are a decreasing function of the rate of interest is not treated here,
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of iptefest so that the capital a person holds is not given exogenously Eut
rather depends on market forces, It is.stili possible, hbwever, to dis-
.tinguish high and low sﬁvers or capital hoidcrs, even when the amounts of
capital are not fixed,

Suppose that the economy is'made up of two equally large sets of indi-
viduals,.pne of which has a high‘savings tendency and the other a low one.
Tn aii othér respects they are the same, Consider Figure 2 , MPPy 1is the
marginal physical productivity of capital curve, ST 1is the supply curve of
, loanablé funds (or what might be called the "willingness to hold wealth“i
from the group with the high propensity to save and VW isthe.corresponding
_curve of the.iow saya%s. The eqﬁilibrium capifal stock is OKy and the
eqﬁilibrium rate of interest 1is OC . The total returns to capital are
given by the area designated by OCRK; , while fhe rest of the area under
the marginal physical productivity of capitallcurve corresponds to thé re-
muneratioﬁ of labor,

Now assume, to take a simple case,_thét all of the high savers emigrate,
Since the curve VW has an intercept above C , the non-emigrants did no
saving at all before the emigration. Now with one half of the iabor having
emigrated, the new marginal physical productivity of capital curve can be
designated by MPP& . The precise relatignship between this curve and'tﬁg
original marginal physical productiyity of capital curve depends on the pro-
duction function; however, given the assumption of constant retufﬁs to scale,
it is obvious that if the amount of cépital stock weré one half of OKj ,

i.e., 0K, , then the total product of the economy would be one half of its

original level. Hence, the area above the line CR and beneath the curve
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MePy' , (CAM) would be one-half gf the area CAR . In fact, the capital stock
will beyless than OKp since at the rate of interest CC the people cur-
rently living in thec country do not save atrall.b The equilibrium capital
stock is determined by tﬂe point ét which VU crosses the new marginal phy—'
sical productivity of capital curve, i,e., the point F . Hehce the.equili,
- brium capital stock is given by O¥5 . Total igcome in the cconomy is nowv
given by the avrea OAFKg -. The amouﬁt accruing to the non-emigrants in the
form of wage payments is given by AFP . The return to capital is giﬁen by
OPFK3 -, |
CompafeJ now, the level of welfare of the non-emigrants before the emi-

gfation énd after it. The payment received befgre thé migration is given by
tﬁe area CAM and the payment accruing afterwards by OAFK3 . Superficially,
it appears that the welfare level i$ greater in the latter case, but such a
comparison fails to.take account of the fact that.the non-emigrants, in order
to maintain the éapital stock OK3 ; have had to change the tiﬁc pattern of
their consumption from what it wa§,before.- Each individual now saves during
the early part of his income earning life and runs down his assets during the
later part of his life, TIun the pre-emigration economy, with a rate of inter-
est given by 0C , this sct of inaividuals'did no saviﬁg but preferred to
consume Eurrently their total income of CAM ., Part of the increased in-
come which they receive in the second case is a payment pecéssary to pef;
suade them to save dur{ng'the early part of théirllives and dissave during
the latter part, rather than consume their current income throughout their
lives. The amount of this payment can be shown diagrammatically by the area

area OVFK3 . It is the amount by which the asset-holders in the economy

)
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' féel theﬁselvcs to be worse off when.théy have to hold assets (i_e,, post~
pone consumption) for one more period, In thé.original case such postponing
ﬁeyer oécurred; hence it is necessary to sugtract out this amount (OVFK3)
from'the-total income accruing to the non-emigrants before making the de~
parison with the pre-migration income. The area which must be compared with
CAM is ‘VAF which is clearly the smaller of the two, Hénce, the ﬁon—
eﬁigragts ;;e in a worse position thaﬁ they were before thé emigrétion occuirred,
- To distinéuish between this*édjusted income level and the unadjusted one,
we hencéfotth designated the former.as Y'permanent income,"

Figure 2 simply illustrates the general proposition that whenever the
.emigrants havg an avefage savings.tendency different from that of the non-
emigrants, then the non»emigranté are worse of f than before. This ﬁroposition
is‘fuftbcr clarified in Figure 3, which differs-from Figure 2 only iﬁ that
varying savings propensities on the part of the emigrants and non-emigrants
are considered, SMZ , the total Supply curve of loanable funds is, howéver,
held fixed. Let the supply curve of loanable funds for '"low savers" be LL'
and let it cut the line CR so fhat at the interest rate OC the low savers
supply an amount of funds CB-. The supply curve of the high savers can be
derived as the horizontal distance'between 'SZ and LL' ; i,e., SHH' . Our

welfare measure for the low savers before any emigration occurs is now ACM -+

LCB and for the high savers .ACM + 8CJ . If the high savers emigrate, the
ﬁwelfare" of the low savers would become LAQ with an equilibrium capital étock
of' 0Kz . This is lower than the pre-emigration dncome by the é?ea BQM

If the low savers emigrate, the income of the high savers who would then be

™

left would becoms SAE', less than the original income by MIE , It is
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élear;that the non-emigrants lose in all possible cases except when LL' and

! -
SHu' :coincide (at least at the interest rate OC ); but this is precisely the
case in which they do have. the same savings propensities,

Thus far we have assumed that emigrants have done what is équivaient to
taking their capital with them, i;e., they have not retained investments in
- the country, but have sold them to non-emigrants, thus using up some of the
savings of the lattef group, |
| In the case where the.two-groups have the same savings propensities and
the emigrants do not take their physical capita; with fhem,'the non—emigrantg
may be benefited by the emigration., The éapital left in the country by the
emigrants increases the caéital—labor ratio and reduces its own rate of re-
turn, The 51tuaLlon is illustrate ed in Figure 4, One-half of the populaticn
has emigrated and the marginal phusical productivity'of capital curve and
lettering are those of Figure 3. The.supply curve of loanable funds of the
'non—emigrants'iﬁ given by the line 8D , which cuts the marginal physical pro-
ducfivity curve at the point M dﬁe to the assumption that the tendency to
save is the same for emigrants and non-emigrants. In other words, if none of
the emigrants' capital had remained in the cou.Lry the equilibrium rate of
interest would have been at its ofiginalrleVQl of 0OC . The income-of the
non-emigrants, the sum of the wageé wﬁich'accrued ﬁo the non-emigrants before
emigration, (CAM) and the.gain from their contribution to the capital stock
(5CM) would likewise have been ag its original level. That some of the capi-
tal belonging to the emigrants remains in the countryhcan be represented by
the fact that the total supply curve of loanable fundg' ST' , will lie to the
rigﬁt of SD . The nev equilibrium rate of intefest is'giveniﬁv- 0G and the
total wage bill accruing to the non- eﬂlorants JS now glven by fhe area GAN ..

1he net gain due to their contrlbu;lon to the capital stock is now given by

N -
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SGU . It is obvious that the latter income (SGU + GAN) is greater than the
former (SCM -+ CAM) the difference being the area UMN

Table 2 suminarizes the conclhszons in thq long-run two-factor case.

The Two-Plus Factor Case: Different Labor Skills

Consider now the possibility that emigrants and non-emigrants may differ,
not only with respect to savings propensities, but also with respect to skill
levels. - Unskilled labor can be transformed into skilled labor by educational

investment, - When the stationary dynamic model, which is the current framework
of analysis, is in dynamic equilibrivm, the only investment occurring in edu-

‘cation is that required to offsect depletions in the stock of skilled labor

through retirement and death. If the assumptions made throughout the paper

(internal factor mobility, perfect markets, etc.), are expanded to include
perfect foresight and no risk aversion, the transformation of one'type of
labor into another by means of education would occur automatically up to the
point where the bencfits and cosfs accruing in the future, discounted by the
rate of interesf, would just equai the current costs éf the educational pro-
c2ss.  Each individual weuld take care of his own education in such a way as
to maximize his discounted income stream. What then would happen in this
stationary economy if either a temporary or a continuing ocutflow of one type
of labor occurs?

It can be shown that.if emigrantrand'non-emigrant savings propensities

are the same, and if unskilled labor is transformable at a constant cost into .
{

skilled labor, any emigration of either skilled or unskilled labor will not

affect incomes per person for the non-emigrants as long as it is'foreseen so

that thp time lag involved in education does not leave factoc proportions

different from their long-ran equilibrium values, If skilled labor is
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Table 2

The Two Factor Dynamic Stationary Case
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1. R = Ratio of Savings Propensity of Emigrants to Savings Propensity of Non-
Emigrants,



emigratiug then tke eduéational sector will have to be larger to.make sure
_that evén after the emigration the ratio of sﬁilled labor. to unskilled labor
and to bhysical capital is the same as it would be in therabsénce of the
migfation. If unskilled labor emigrates, the educational sgctor'will,.ébn—
v ersely, have to be smaller.

If there are “inereasing costs"l to educating higher and higher propor-
t ions of the population (or absolute ﬁumbers) to'ékilled levels, then emi-
gration of skilled workers implieé loss to the ﬁon~emigranté even in the
long run; emigration of unskilled workers implies a gain. These results

are reversed if there are decreasing costs in education,

~

Vith free capital markets and no risk aversion, one wouvld expect each
individual to take care of his own education in such a way as to maximize
his overall discounted productivity. Because individuals are risk averse
or lack information, and capital markets are not perfect, it is usually be-
lieved that the amcunt of investment in éducation which would occur without
any government assistance would be less than the optimai amount, As a
result, the government intervenes, and gives educational éubsidies,

Such a situation ﬁuggests in some sense that the loss to the remaining

population as 2 result of emigration of skilled personnel will be greater

lln the present context, by increasing costs we mean to include not only
the possibility that total costs may risc faster than the number of pcople edu-
cated because of decreasing returns to the industry with the innate quality
of .students constant (a rather implausible event) but also that as more and
more people are educated, the additionazl students are less and less suitable
and hence do not gain as much from a given level of educational cost.



than ‘it was in the preceding analysis. Tﬁe emigration of an individual who
has borne his own educational expenses is one thing;‘whatever detrease.in
consumvtiop had to be sustained in order that he be educated was borne by
hiﬁself. However, when a subsidy policy is in effect the decrease in con-
-sumption which finances the investment in education is borne to>a large
degreé by the populatign which will remain after the emigrant leaves, This
particular part of the loss to the remaining population is equal to the

s

total government subsidy going into the education of the emigrants.,

Interdependent Utility Functions

If each individual is thought of as 2 unit vhose welfare is independent
of that of every other individual, then the ﬁon~emigrant population as #
vhole leoses a greater amcunt when the migr;nts' eduéation has been subsi-
dized than when this is not the case.r Suppose, however, that the members
of a particular fgmily tend to think of their welfare as a whole, The
parents are happier if the children are well off, 1In fhis case if a
father pays for the education of his son, the father may not feel any worse
off if the son eventually emigrates than hevwould if the son remained in
his own country. Whether the father pays for the education'of his son di-
rectly, br indirectly through a tax and benéfitsISYStem via the government,
makes no real difference.' As long as the distribution of benefits from
public education is proportional to the taxes wﬁich result from the need
to make.these exPenditﬁres, the families of the non-emigrants are in essence
paying for the education of their children and the families of the emigrants

are paying for the education of their children. Clearly, then, the families
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éf the non~émigrants are not huft by the migfation since they have not in
! , : - .
 fact helped to pay for the education of the emigrants' children, Similarly,
the families of the emigrants have not losf, since By assumption, they
would be just as happy.té have their chiidren educated and then leave the
country as to have them eaucated and stay in it. In this case there is no
Ysubsidization" loss from migration.l
. The same conclusion holds even when, as a result of the emigration,
the g&vefnment increases the number of children receiving education. The
non-émigrants continue to pay a proportion of the total educational bill
equal to the per -cent of all students being eduééted who-are from ﬁheir
families, Although the total taé bill for purposes of education is higher
for the non-emigrants than before, more of their children are being edu-
cated. Thesc two factors;just offset each other.? To the extent, of
course, that the extra children who héve to be educated as a result of
" the depavture of the emigrants are less suited than the ones educated fifst,

the economy as a whole suffers a loss. This loss possibility has already

been considered (increasing costs of education); there is no added loss as

17t must be borne in mind that there may be loss due to changed factor

proportions, different savings propensities, etc., but that we are here con- _

cerned only with whether there is a further loss due to government subsidization.
2yle assume that the government is, as before, ensuring that. optimal

number of children be educated. It is probable that the non-emigrants would

be unwilling to increase ‘their savings (either directly or through taxes paid .,

to the government) sufficiently «o maintain the same factor proportions(among

physical capital, skilled labor and unskilled labor) as before. This fact

has its own welfare implications, i.e.; those already discussed above., The

Veffective rate" of savings of the group of families whose children emigrate

will be decreased by the emigration inasmuch as this human capital is lost

to the economy, so that the families of the non-emigrants would gain or lose

on this account according to whether their savings propensities were, re-

spectively, higher or lower than thet of the families of the ewigrants.
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a result of the fact that government subsidies for education are a feature of
the situation.

It is clear that in the analysis of this problem it is not safe to use

the assumption of an independent utility function for each individual. If one

assumes that parents receive an increase in utility sufficient to compensate
them for the costs of educating their children,_then the conclusion. that
géVernment“educational subsidies to péople who emigrate result in a loss to
the remaining population is potrvalid. The problem clearly cannot be solved.
by the use of economic theory. The implicatioﬁs of the two types of utility
functions on the part of the emigrants' families are different with respect
_to the optimai govepnﬁent gducatignal strategy in a situation vwhere emigra-
tion is likely to occur. When the families of the emigrants are péyiﬁé (in
a sense voluntarily) for the education of their children with the government
acting as an intermediary (and one form of labor is transformable into
anothef at constant costs), then the implications for governmcntal policy
are fairly straightforwérd. Theré_is no loss to non-emigrants through sub-
sidies to emigrants no matter how large the educational séctor inthe country
Ais or how nany people emigrate, (assuming that the goverunment acts ﬁith fore-

sight so that it is never caught off-guard by a ‘sudden wave of emigrants).

Yndependent Utilityv Functions

The implications for government policy are considerably more complicated

when the opposite extreme assumption is made; namely, that the families of

the emigrants are just as unwilling to pay for the education of their chil-

dren as are the families of non-enigrants. Under these assumptions and given

the possibility of emigration, it may not pay the government to give as large

Y
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subsidie§ as in a situation where emigration dées not occur; or conversely,
it may pay the government to educate more péoplél

To make this analysis a little more precise, assume that the emigration
occurs in response to a wage differential between the country in question
and countries to which the emigrants go: The p;obability that any. one indi-
vidual will emigrate can be assumed to be an increasing function of thi$ dif-
ferential, éuppose the optimal ;nnual production of skilled manpower under
the assumption of no emigration is known. Now if emigration occuis and the
governmenf continues to subsidize students to the same extent as before,
the number remaining in the country»will decrease, The stock of skilled
manpowér iﬁ the country will become constaﬁt at some equilibrjum level smnal-
ler than in the closed economy; hence the wage will be highér. The training
 of another worker would clearly pay off if the goﬁernment could bersure that
“he would stay in the country, sincé thé marginal productivity of this type of
labor is now higher than it was in the closed economy and the costs of train-
ing are presumzably the same.l But if he emigrates eariy in life then the

investment in him is thought of by the government as being lost. Whether the

11t is assumed that the government is interested in maximizing the
total income of everyone in the economy. Thus, for education to pay off
.it is not necessary that it pay off for anyone but the individual on whom
the expenditure is incurred. So the sense in which an investment does not
pay off if the individual emigrates is siwmply that with his emigration the
government's interest in hin suddenly disappears, This may appesar to be
a rather strange concept but it is implicit in the assumptions which have
been mzde above. The government is. concerned only with the set of indivi-
duals in the country at a point in time, and in discounting future income
it concerns itself only with the set of individuals in the country at each
given point in the future, So the improvement in the welfare of any in-
dividual is counted only as long as he remains in the country.
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goverqment should now undertake a more or less rapid production of high-
skilléd labor than in the closed economy depenés 6n the way in whi;h the
probability that a worker will emigrate from the country depends on thé wége_'
he receives in the country,
The relevant relationships are illustrated diagramaticélly in TFigure 5.

" On thé right side the stock of skilled labor in the economy is measured on .
tﬁe horizontal axis. The line, CC' , gives the total cost per unit qf skil-
led labor educated as a function éf the stock of skilled labor. The benefits,
v measured as the difference between the wage streams for skilled and unskilled
labor over the working life of tﬁe individual, discounted to present value,
are also a function of the stock of skilled 1aBor,l and the line BB' gives
the benefit'resulting from the addiﬁion of one mo'c'skilled laborer, The
line Wglg' gives the wage rate of skilled labor as a function of its stock
and the line W W,' gives the wage of ﬁnskilled labor as a fungtion of the
stock of skilled labor. BB' is derived aé the vertical disfance between
these two lines. Tt has a negatiﬁé slope. The intersection of CC' and

BB' at point F gives the optimal stock of labor in ap.economy from wvhich
theré is no emigration.

The height of the line WgyWgy,' gives the world wage rate for skillea

l_labof. The distance between BB and Yaullsy,' (given by thé.curve DD) re-

- presents the difference bgtween the world and domestic skilled labor wage
rates as a function of the domestic stock of skilled labor,

In the left half of Figure 5 the curve JJ' relates the percent of

lAlternatively, both costs and benefits could be measured in terms of
“weeks or months, with the cost then being that weekly or monthly amount which
if it had to be paid over the individual's working life and were discounted
to present value would just equal the actual cost of the cducation.

’
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working life spent in the couﬂtry of origin, mea;ured on the horizontal axis,
to the wvage differential, measuréd on the vertical axis. The lafger the wage
.differential, the greater is the likelihood of-emigration for the representa-
tive worker and/or the greater percentage of his.working life will be_spént
oﬁtside'the country., It is assumed that when the domestic and foreign Qage
rates are egual indiyiduéls will speﬁd their\%hole‘ﬁorking life in their coun-
try of 6figin. -

The cﬁrve tt relates the percent of working life spent at home to the

‘average cost.of the stock of skilled labor in terms of educational expenditures.
If there is no migration (the per cent of working life spent at home is 100),
the average cost of maintéining a stock of skilled labor is given by O0OC ., How-
ever if the representative person educated sPendS only 50 per cent of his work-
ing life in the country, then the avefage cost of the stock of skilled labor
is twice 0OC .

It is noﬁ possible to show how the stocg of skilled labor is related to
the averagé cost:per unit educated, If the ;tock is ' OLj , then the domestic
wage differential between skilled and unskilled labor is given by LjA; , and
the differential between the domestic and world wages for skilled labor by
L1Ej , also equal (by construction) to ClHl .‘ The per cent of‘working life
spent at home is given by 0G; . The average cosé of the stock of skilled
labor given that Ehe per -cent of working life spent at home is 0C1 , 1s equal
to GjKi or equivalehtly Li1My .. A similar procedure for the stock OLo *

yiglds an average cost of LoMy . The locus ofvsuch points gives an average

cost curve in the piesence of possible emigration as defined by the curve

JJ' . This curve is given by CPMyM;Q .

Under the extreme assumption that the governmment has to pay the.full
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éost q% education, the optimal capital stock can be deduced.from the point

! : - '
at which the BB' 1line intersects the curve marginal to the average cost
curve MpMyQ . The marginai curve is given by CPRS , SO ;he equilibrium
stock would be OLg . Thé optimal capitél stock is, as one would expect,
smaller than it woﬁld be if emigration.were not a possibility. The  number
" of people being educated may be greater or lcss.than in the no emigration
éase;

In é situation where there is no enigration the optimal. amount of edu-
cation is the szme whether there is no risk aversion or imperfection of
caéital mﬁrkets (so that individuals can pay fbr‘their own education) or'
whether there are such imperfectigns and the government is required to make
" the payments, UWhere government subsidies are requi;gd but are only pavtial
payments of the total cost. of educatibn, it is still correct to represent
the benefits curve by BB , but the marginal costs and average costs to the
non-emigrants- can no 1onger.be represented as they are here..'Suppose, for
exaﬁple, that the emigrént pays 50 per cent of the costs of his education
and fhe rest is mef by goverminent subsidy. Then the heigﬁt of the average
cost curve per unit of stock of skilled labor is equal to the vertical
distance 0C (vepresenting the full educational cost of an individual who
f_does stay in the country) plus 50 per cent of the addition to the average
cost per unit stock re%aiped in the country resulting frem the fact.that

some emigrate. Hence, the average cost curve in this situation would be

the CC curve to the risxl

(50

1t as far as the point P and then would be one-
half as much above the CC curve as is our original average cost curve
M?HlQl . The relevant wmarginal cost curve would be marginal to this newly

defined average cost curve, The equilibrium amount of education would

-
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- clearly be larger in the situation where a larger proportion of the cost is

borne by the individual recejving the education.

Government Wage Policies

An alternative to a policy of subsidies to education as a meanslof-main-
taining a desired stock of skilled labor is a policy of subsidizing wages,
thch would reduce emigration of a giyen type éf skilled labor by reducing,
for that type of labox, the wage differential betwean this country and the
rest of the world. Such a policy never pays in the short rﬁn. This proposi;
tion is illustrated in Figure 6 (which corresponds to Figure 1) where the
loss to thérngn—emigrqnts from the departure of ILjl, workers is measured
by the triangle BCD . The amount which non-migrants would have to pay to
211 of these potential migranté to persuade them to remain in thelcogntry
is given by the rectangular area ACBD . Since the area of ACBD 1is great-
er than the area of the triangle BCD , the pbiicy would cost the non-
emigrants more than they would gain by having the emigrants remain,

The conclusion derived in the short-run static case doeé not always
“hold in the dynamic case where there are government subsidies to eduncation.
Figure 7, of the same general-format as Figurens, shows how the wage sub-
sidy policy could benefit the non-emigrants. Assume that the government

N
already has aﬁ optimal education sibsidy policy, as defined in Figure 5, and
as a result, the stock of skilled iabor is OL; . Without asking whether it
is an o?tiﬁal policy we arbitrarily assume the government subsidize§ vages

1

of .skilled labor by an amount DD .- This shifts the wage differential

curve DD' downwards to DSDS' . The original average cost and marginal

—

11t would be possible to discuass the choice of the optimal wage sub-
sidy but we are here concerned only with showing that some subsidies can
be beneficial. '

=
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ana CIR,S respectively. By following through
gure 5, one can see that the new average cost
cazve CiQ' 1is to the right of the original by the horizontal distance be-

tween DD' and Dgh ' ., The total subsidy which is paid to skilled laborers

is 27D, , bur enly VHIZ is a pnyment from non-emigrants to people who

would have emigratel in the absence of the policy. The net contribution of

ckilled lzber to the coenlyy vas originally TFRPC and is now BYR;TC ,
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wving thus increased by TIR;TPR . In our diagram this gain is clearly . :
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ﬁp]wcLL tons of Tninvaticwn in »_Lzonomy

Until nou w2 have been conce rned either with a static or short-run
ccenonmy in which thore f5 w0 adjustment of factor proportions except that

resulting dirzctly from nigration; or, vith a stationary dynamic economy in

walch efther infinite tine is available for the system to readiust to shocks
: Y J
vhere all exogenous chznzes are foreseen and planncd for. 7Tt is clear

“hat noither of these two systems is the relevant one for the analysis of

izoct countries and that in cxder to gnt = more appropriate answer to the

72 mUSt nave a growirg syvstem. The previous systems

1]
.CQ

grestions we arc askin-

 have been used basically bacazuse thev give a simpl~r base from which to ana-

iyn2 serme of the ¢unstions and beacause tha resvlts are essentially the same v
in the growiry econciy. Any eamigraticn will lead in the sho t run to the

static type loos discusscd carlier in this paper and will set up the reac

&

tion pattern we éiscuszad in the dVJ“ﬂlC afaulon‘"j system,
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One might expect that, in a growing economy, the departure of people
with low savings rates would benefit the non—eﬁigrants in a léng run sense,
even though there might be the usual short run loss, But consider what
hapﬁéns in this case, The rate of return to capital formation will deéfease
since, because the non-emigrants had a higher -savings ratio than the emi-
grants, the ratio of labof to capital will now be lower than it would have
been had tﬁe emigration not‘occurred ﬁnd the marginal productivity of any
given amount of capital will be lbwer. ﬁe know from our earlier analysis
of the dynamic stationary economy that the increase in wages of the non-
emigrants is insufficient to offset the decrease in non-wage incomes, This
initial decrease in .income is feit also in the growing econony and coupled
with it is a decrease in the return to savings,‘which will probably>1ower
the rate of capitalrformation of the non-emigrants below what it wouid have
had the emigration not occurred, It is true, of cburse, that the average
growth rate of the economy as a vhole will probably be higher afﬁer the emi-
gration than before it; but this is just another example of the apparent
paradox first referred to in our short-run.aualysis above (see pagé ).
I1f the emigration had not occurred, the non-emigrants would have gained
even faster than they now gain, while the emigrants, having a lower income
per capita would have kept the average income per capita down below what

it currently is, and would have had a more slowly growing income level.l

.vIIt is interesting to ask how our results would be affected if we
alloved for eémbodied techmical change. If the rate of technological pro-
gress was an increasing function of total investment in the economy as a
whole, it too would be decreased by the emigration, since total investment
wvould be decreased. If, however, the rate of technological progress de-
pended positively on such a variable as the capital-labor ratio, our results
could be reversed, ’ :

Fa




