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I. INTRODUGTION

A‘major concern in developing any agricultural sector model is the
projection of the farm household population which provides labor for agricui .
tural production and makes the first claim on agricultural products for house-
hold consumption. In order to project the farm household population, it is
necessary to understand and model the off-farm migration process. The purpose
of this paper is to explore various methods for improving the modelling of off-
férm migration in the population component of the Korean Agricultural Sector
Model (KASM).

This working paper first discusses the concepﬁualization of migration
as social phenomenon and statistical datum and compares migration with the
other important population processes of mortality and natality. Next, the
authors review the treatment of migration in dual-economy growth models and
in large-scale economic simulation models which explicitly consider the agricul~
tural sector and its link to the national economy. This is followed by a review
of research which has focused on the econometric analysis of variables which
“explain" patterns of geographical mobility. Then, some of the special
characteristics of the off-farm migration process are discussed. Several
studies which have developed regression equations to predict the number of
farm‘éperators or agricultural workers over time are also noted. Finally, a
methodology is outlined for improving the modelling of off-farm migration in
the Korean Agricultural Sector Model. A list of data sources available for

the analysis is appended to the paper.



II. MIGRATION AS SOCIAL PHENOMENON AND STATISTICAL DATUM

Migration -- Event or Act?
| Although migration holds formal status as one of the three components
of population growth and change which demographers recognize to fall within
the ambit of their concern, in most standard texts it is considered after,
and more cursorily than,either fertility or mortality. Moreover, it is
recognized at least implicitly that standard demographic tools are least fruite
ful when applied to the analysis of migration. Donald J. Bogue writes that;if
"Migration is the major unknown component of population estimates
and forecasts..., . the demographer who specializes in migration
analysis must have interdisciplinary interests, for he finds many
of his explanatory hypotheses in the fields of economics, sociology,
geography, and technology." '
Mortality, natality, and migration differ from one another as phenomenon,
and these differences result in a need for differing methods of analysis and
parameterization. These differences lie along four dimensions:/
a) the degree of biological or environmental determinism
' b) the degree of irreversibility
c) the degree of independence between events
d) the number of loci in which the event takes place
Mortality stands at one end of the spectrum in eaeh of the above four
dimensions. Death is determined largely by the biological, socio~economic
and cultural énvironment, it rarely voluntary, and is only marginally subject

to postponement through intentional behavior., It is completely irreversible

and for the social scientist the only loci of interest are the geographical,

1l / "Internal Migration", Chapter 21 in The Study of Population (Chicago:
Univ. of Chicago Press, 1959) edited by P.M. Hauser and 0.D. Duncan.




biological, and social situses occupied at the time of death. Under most
circumstances deaths are independent probabilities, although death rates among
. different sub-populations are frequently correlated by virtue of their basis
in a common en iromment. Constrained to a well defined range by biological
factors, largely free of volitional elements and determined largely by long-
run trend lines in a variety of environmental factors, mortality rates have
proven amendable to internal parameterization (eg. the Coale and Demeney
Regional Model Life Tables) and have been related with considerable success
to simple models involving gross social welfare indexes.fi/

Fertility involves a greater degree of individual volition, although it
is strongly influenced by biological factors, norms regarding marriage and
family formation, and the level of knowledge concerning fertility control.
Reversibility of a cort is possible through induced abortion, infanticide,
and a change in decision with regard to the number of desired additional
births. While there is probably a measure of cross sectional and serial
correlation among birth rates, the relationships are sufficiently indirect so
that for most purposes- independence can be assumed. Somewhat more loci are
relevant than in the case of mortality, since those concerning both the mother
and rfather are of interest.

Migration stands at the far end of the spectrum in each ‘dimension.

2/ G.B. Rodgers, for instance, found that the following regression of life
expectancy at age zero in 56 countries yielded and R< value of .773:

IE(0) = 87.2 - 3389 (1/Y) + 76880 (1/1%) - 36.47 (G)
(4.93) (1.74) (3.76)

where Y = GDP per capita in dollars
G = Gini coefficient of income inequality
(bracketed figures are t-values)

See "An International Cross-Section Analysis of Mortality", typescript II0,
May 1974. .
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The voluntary aspects are strong, frequently dominant, although still contrained
by bioloyical, and cultural factors. Geographical migration within a country
is also usually reversible in the short-run, and often even in the long-run.
It also seems likely that there is considerable direct cross-sectional and
serial corelation between mlgration events: the migration of young or elderly
dependents is typically dictated by the movements of the heads of the house-
holds to which they belong; the timing of migration, moreover, is quite
responsive ‘to” shorf-term fluctu;tiods in"the economy with the result that
migration ratesiémong a cohort in one period may be influenced by that cohort's
migratory behavior in the preceding periodré/ /Fina;Lg migration also involves
a muttiplicity of loci, including geographical and social situses both before
and after the move. It is for these reasons that nigration is presented here
as an "act", rather than an "event." The nominal distinction would be trivial
except for the fact that much migration malysis and forecasting treat migration
;

as if it were in a common "phenomenological class with mortality and fertility.

The definition of what constitutes an event is central to the analysis
of migration. "Theoretically", Bogue notes, "the term migration is reserved
‘for those changes of residence that.involve a complete change and readjustment
of the community'affiliations of the individual.ﬁlt/ Migration data is typically
collected and analysed in teyms of areal units the boundaries of which may
biseég unitary communities in some cases, resulting in an over-estimation of
true migration; or, as is more frequently the case, encompass several distinct

comunities and thus under-estimate migration. Moreover, non-migrants in

3/ Hope T. Eldridge,"A Cohort Approach to the Analysis of Migration Differentials",
Demography 1, (1964).

4/ Donald J. Bogue, op.cit. p. 489,



rapidly changing communities with high population turn-over rates may face
as many adjustment problems as migrants, ﬁhile highly mobile professional
groups with far-ranging social networks may move without "migrating! in
Bogue's sense. From a sociological perspective, four distinctive but interrelated
dimensions of migration can be identified:

a) movement from one career-path to another

b) movement from one set of social networks to another (with

the networks sub-divided, after Parsons, into those associated
with economic, social, and nolitical activities)

c) movement from one generalized normative system to another

d) movement from one physical/ecological environment to another,
Only the last is inevitably associated with spatial movements. The others are
neither necessary corollaries of movement, nor require movement totake place.

From the viewpoint of analyzing or modelling migration, this
implies a question: which dimension should be modelled? A focus on one
necessitates at least implicit assumptions about the others. Having modelled
rural-urban migration do we assume that all migrants leave the agricultural
sector and enter the non-agricultural sectors? Do we assume they adopt urban
consumption patterns, retain rural ones, of affect some compromise between the
two?. What is assumed about migrants' attitudes towards family size, towards
educational attainment targets for their children? A similar set of questions
arises if migration is approached from the direction of occupational mobility,
where, among other issues, we.are forced with making assumptions about the

spatial Jjuxtaposition of different economic activities. . I?egardless of the

dimension of migration in which we are primarily interested, a model of
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migration must take account, endogenously or exogenously, of variableé operat-
ing in the other dimensions.

This paper will'not argue the case for a complete migration model,
much less attempt to specify one, but will rather focus on several alternative
approaches and the potential contributions, limitations, and operational
difficulties of each.’ .

Gross Migration and Net Migration

Gross migration as used here means the number of persons living in

one region at the beginning of a time interval who are lving in another region
at the end of the time interval, This is a "statistical" measure, rather than
a phenomenological measure -- in the sense that it reflects how migration is
typically counted, as opposed to a measure of the "true" rumber of migratory
acts. 5o defined, gross migration from region "i" to region "j" during time
interval t(notated as Mij(t)) excludes those who move from "i" to "j" during
the interval but do not survive until the end of the interval. It also excludes
those migrants born after the beginning of the interval (although these numbers
can be estimated separately or included as an additional component if data is
available), and those moving from "i" to "j" during the period who were living
elsewhere than "i" at the beginning of the interval or elsewhere than in "ju

at the end of the interval.

The terms gross in-migration or gross out-migration refer, respectively,

to the sum of gross migration to a region from all origins (M.j(t) ==2£:Mij(t),
for all i) and the sum of gross migration from a region to all destinations

(My.(t) r—‘:E_._Mij(t), for all j)., Total period movement includes gross migrants
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" plus all those who made a permanent or semi-permanent move from "iV to

"J" during the interval, . Tegardless of whether they survived, were living
outside "i" 4. even born  at the beginning of the period, or living outside
"j¥ at the end of the periodf$ " Corresponding aggregate movement into or

from a particulai region are termed total period in-movement and total period

out-movement.
The sum of Mij(t) and Mji(t), referred to as - gross migration by some

demographers, is here termed gross turnover.

Net migration is the difference between cross movements in a given

stream (NMij(t) =M 3(¢) - Mji(t)) while net in-migration and net out-migration

refer to the difference between gross in-migration and gross out-migration to a
particular region.

Since the length of the time period over which migrat%pn is computed
affects what is defined as an act of migration, gross migration calculated on
the basis of a single interval T units in length will different from that
calculated on the basis of n intervais each T/n units in length covering the
same period. The two figures are fundamentally incomparable. Although.the calcula-
tion of net migration also depends on the choice of interval length, approximate
comparison is possible if assumptions can be made about the distribution of
gross'movements over the time period' and concerning the mortality rates affect-
ing each stream.

Whether to focus on the analysis of gross or net migration (or the

corresponding rate measures) depends on the theoretical groundings of the analysis,

¥ Mn accurate vital events registration system would register what has here
been termed total period movement, '
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and only secondafily on specific character of the questions being asked.
If the underlying theory about mobility is essentially behavioral, in which
gross or net migration is seen as an outcome of individual (or household)
decisions, then the gross migration rate calculated on an appropriate popula~
tion at risk is the variable on which migration analysis logically focuses,
with the estimation of net migration taken residually as the difference between
cross movements, |

If, however, the thecretical base is a more classical economic
model  in which net migration is an adjustment to inter-regional or inter~
sectoral labor market disequilibrium,the relevant focus of analysis is net

migration or net migration rates. Both approaches are explored in detail below.



III. TREATMENT OF MIGRATION IN ECONOMIC GRCWTH MODELS
Historical studies of economic growth and'debélopment commonly note the
relationship between inter-regional migration and shifts in industrial structure,

or between Migration and the changing distribution of final demand; yet Simon

Kuznets has noted that

the magnitude of the migration (from the A-sector to the non-A-sector)
and of the factor contribution involved may not have been given the
attention it deserves. ... this transfer of workers from the A-sector
to the non~A-sector means a sizeable capital contribution because each
migrant is of working age and represents some investment in past rearing

and training to maturity.

... granting that the !contribution’ in question depends upon the

employment capacity of the non-A-sector, we could still agree that the
internal migration of labor from agrlculture represents a large con-
tribution to the country's economic growth. .5

Dual Economy Models

Within the family of macro models of economic development only the 80-
called "dual economy" models which focus . on the interaciion between
a traditional~cum-agriculture sector and modern—ggéqnanufacturing sector
have incorporated migration or inter-occupational/inter—sectoral labor
mobility as an explicit variablé:in the development precess. In dualistic
models the focus is on net labor transfers between the traditional or sub—-
sistence agricultural sector: and the modern or manufacturing sector, as well
as on the resultant changec in total and sectoral labor productivity, inter-
sectoral terms of trade, and patterns of final demand. In all of the dualistic
models migration is treated essentially within a claasical model of factor

mobility and these models abstract from migration procésses much in the dame

.5/ MEconomic Growth and the Contribution of Agriculture: Note on Measure-

ment," in C. Eicher and L. Witt (eds.) grlculture and Economic Develoggent
(New York: McGraw-Hill 1964, ) P 117,
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way'theif treatment of population growth abstracts from the processes of

natality and mortality.
The treatment of migration in the two best-known dualistic development'
models, those by Ranis and Fei, and Jorgenson, is typical of the treatment of

migration in subsequent derivative models as well.

Ranis~Fei Model

The initial Ranis-Fei model assumed a closed economy in which a) whené*/
development starts the marginal product of a considerable fraction of the
agricultural labcr force is zero and the complement of arable land and agricultural
capital is fiied; b) per capita consumption of food in the agricultural sector
is initially determined by average output of the agricultural sector population
even under conditions of technical labor redundancy, with these institutionally
determined wage levels, initially above marginal product, persisting unchanged
.even after a portion of the potential labor force has been removed to the manufactur-
ing sector; c) workers removed to the manufacturing sector buy out of wages the

food they previously consumed on the farm; d) - the market for manufactured

goods is limited to manufacturing workers and the owners of capital, with no
manufactured goods consumed by the agricultural population.

In the Ranis-Fei model economic development proceeds in three stages.
In the first stage, during which there is absolute technical redundancy ;f
agricultural labor, labor is available to the manufacturing sector at a con-
stant wage which is equivalent to the institutional agricultural wage plﬁs
perhaps a premium to overcome economic and non=eccnomic constraints on labor

mobility; total agriculturalloutput remains unchanged and the share of the

8/ G. Ranis and J.C. H. Fei "A Theory of Economic Development,"
The American Fconomic Review. Vol 51 (Sept. 1961).
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output previously consumed by transferred workers now goes to the urban food
market..

When all technically redundant labor has been removed, the agricultural
sector encounters what Ranis and Fei designate as the "shortage point" or the
"Lewis turning point".‘ In the phase of development which follows, furiher trans-
fer of labor to the manufacturing sector reduces total agricultural output. Since
workers in the agricultural sactor continue to receive the institutional wage --
which remains above (now.;ising) marginal productivity -- the "average agricultural
surplus ' (AAS) aveilable to manufacturing workers is reduced unless there is
autonomous technological progress in agriculture. Falling AAS supfesses
real urban wages, and increases the supply price labor to the manufacturing
sector as calculatgd in terms of manufactured goods. If capital accumulation in
the manufacturing sector and/or technological progress in agriculture is sufficient
to overcome this constraint on the expansion of manufacturing employment, marginﬁl |
productivity in agriculture eventually converges on the institutional agricultural
wage and the relative size of the, agricultural labor force cont;nues to decline.
This point, called the "commercialization point® by Ranis and Fel» marks the be-
ginning of the last development phase (identified with "take-off;) wherein ‘'we
enter a world in which the agricultural sector is no longer dominated by non-market
institutional forces but assumes the characteristics of a commercialized capitalist
system", "/

While much of the discussion surrounding the Ranis-Fei model has concerned

the assumption of zero marginal productivity in agriculture during the first

phase of developmentig/, this.is of less relevance to the question of off-far.

%/ Ranis and Fei (1961) op. cit. p. 543,

8/ Choe Sang-Chuel has suggested that if zero marginal productivity in agricul-
ture ever existed in Korea, the "shortage point" had been passed by 1966 at
the latest. See "Dual Economic approach to Regional Inequality and Migration
Process (the Case of Korea).' Paper presented April 30, 1974, at a Seminar
jointly sponsored by USIS and the Seoul National University.
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migration than the mechanisms governing inter-sectoral labor transfers during
ﬁhe second phase of development. In the Ranis-Fei model off-farm migration
is determined by three factors: the length of time required to reach the
"commercialization point"; the distribution of the populati on between the two
sectors at this point; and the rate of labor absorption by the manufacturing
sector.

In their 1961 formulation, Ranis and Fei show that under their assump-
tions the percentage of the population in agriculture at.the commercialization
point, presuming no poﬁulation growth, depends only on the coefficient of non-
redundancy (i.e. thn fraction of the agricultural population that is not
technically redundant) at the outset of the development process.

When the population in both sectors is growing at a uniform, exogenously
determined rate, the proportion of the population in agriculture at the "commercial-
ization point" depends both on the non-redundancy coefficient and on the growth .
rate. Any positive rate of growth will in fact increase the proportion of the
population that must be transferred out of the agricultural sector before commercial-
ization (or "take-off") can be achieved. A further implication of the Ranis~
Fei model is that the number of years required to reach the commercialization
point can be determined given the initial fraction of the population outside
agriculture, the initial non-redundancy coefficient, the rate of population _
growth and the rate of capital formation in the manufacturing sector (assuming
no change in' the capital-labor ratio).

In a subsequent paper Ranis and Fei themselves have presented a structural :
model of dualistic deVelopmeﬁt which retains the assumptions of a closed economy,

exogeneously determined population growth, an institutional agricultural wage

"Agrarianism, Dualism and Economic Development," in I, Adelman and
E. Thorbecke (eds.) The Theory and Design of Fconomic Development (Baltimore: The

Johns Hookins Preass. 1946) nn. 2..0.
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and the fixity of land but includes a Cobb-Douglas production function in each
sector which distinguishes between.the causes of technological progress in
agriculture and manufacturing. Essentially, they argue that technological progress
in manufacturing is determined exogenouély by the stock of innovations that can

be borrowed from already developed countries, while progress in agriculture is
introduced by forward-looking agricultural entrepreneurs who are motivated by

the desire "to acquire oqgipship of the incdustrial sector capital stock or in-
dustrial consumer goods.;‘ The pace of progress is a linear function of the terms
of trade between the two sectors.

In the later formulation, however, neither the time required to reach the
"commercialization point" nor the proportior of the population in agriculture at
this point are amenable to a simple solution since marginal productivity in
agriculture is a function of the intensity of agricultural innovations which are
in turn determined by the terms of trade between the sectors.

Both the formal implications of this model and the interpretation of the
Japanese development experience on which it is based lead Ranis and Fei to argue
that the connectedness of the agricultural and industrial scctors has been much
neglected in the literature on dyalistic development:

"If the owner of the surplus can invest directly in an extension of the
industrial sector close to the soil and in familiar surroundings, he is
much more likely to choose the productivity cut of which further savings
can be channelized ... intersectoral connectedness is much influenced by
the growth of decentralized rural industry, often linked with large scale
urban production stages via a putting-out system.ﬂ‘ll>

"Much of the criticism of the Ranis-Fei model has focused on the real-

lem of the assumptions, especially that of a closed economy (Oshima), the

persistence of a constant institutional wage in agriculture through the first

10/ G. Ranis and J.C.H. Fei, (1966), op. cit. p. 39.

11/ Ibid., p. 39.
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and second development stages (Oshima, Hagen), and the assumption that
population growth is determined exogenously (Jorgenson). Only Harry Oshima
has commented on the treatment of migration in the model. Oshima feels that
the absolutely redundant population in agriculture "will move t¢ the cities
and in the short-run will be openly unemployed, as is the case in most parts
of Asia today. In due time these unemployed workers will be absorbed into
small industries and shops or will return to their 'V:'Lllages.”':!;gy ﬁow seriously
the model is compramised by ignoring this preemptive movement to the cities
- depends on the effects it has on agricultural productivity, on the "institutional
wage" and on the so-called "average agricultural surplus" which must be supplied
to the non-agricultural population through the urban food market; this is a ques-
tion which lies beyond the scope of this working paper.
Jorgenson Model . ' _ 13/
The Jorgenson model is characterized as a neo-classical model, in
contrast to the classical models of Lewis or Ranis and Fei,/on the grounds
that all factors of production are ‘everywiere considered scarce and marginal
productivity is nowhere nil or negative. Jorgenson assumes a guasi—institutional
wage in agriculture which is variable and proportional to wages in the modern
sector which are determined by marginal productivity. Population growth is
determined endogenously as the differcnce between a birth rate which is constant and
culturally determined and a death rate which varies directly with per capita income

betﬁeen maximum and minimum values. Land is fixed,and technological change (Hicksian-

12/ "The Ranis-Fei Model of Economic Development: A Comment," in Eicher
and Witt (1964) op. cit., p. 197.

13/ The discussion of the Jorgenson model herein refers to the model as:.it
appearsin Dale W. Jorgenson, "The Role of Agriculture in Economic Development :
Classical versus Neo-Classifical Models of Growths," Chapter 11 in Clifton R.
Wharton, Jr. (ed.) Subsistence Agriculture and Economic Development (Chicago:
Aldine, 1969). This differs from the model as original.y presented by Jorgenson
in 1962 chiefly in the treatment of population growth. In the earlier version

mortality rates were assumed to be constant while birth rates varied directly
with income.
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| neutral as in Ranis-Féi's later model) proceeds at constant rates of intensity
in both sectors. In the Jorgenson model sustained growth requirés that
agricultural production be maintained at or above the critical level which
ninimizes the force of mortality and by implication allows population growth
to reach its maximum value. This level of production is reached only if the
advanced sector is economically viable and able to'escape the "low equilibrium
trap" case.

Having surpassed the critical level of productivity, the distribution
of the labor force between the agricultural and non-agricultural éectors is equal
- to the ratio between "the critical level of per capita output in agricul-
tural products and the current level of per capita output in agriculture.

In che Jorgenson model, also, the parameters of the model completely
determine the relative size of the agricultural population at each point in the
development cycle, and hence set'the profile of net migration out of agriculture
over time.

Bruce F. Johnston has remarked that

",.. for countries at an early stage of development there are cogent

reasons for assuming that the causal factors work in such a way that the

rate of change in the agricultural population (or labor force) is the
dependent variable. That is, owing to institutional arrangements such
as the family farm or a 'communal' system of land tenure, which gives

agriculture its special character as the 'self-employment sector,! the
size of the agricultural labor force is determined essentially as a

residual."l,:/

While one might agree in general with this characterization,the residual character
of the agricultural labor force is far from total and a variety of social and
institutional- factors constrain the rate of movement of labor in either

direction between the agricultural and non-agricultural sector.

‘ 14/ B.F. Johnston, "Sectcral Interdependnnce, Structural Transformation,
and Agricultural Growth," in C.R. Wharton (ed.) (1969) op. cit.
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At some point in our subsequent work on off-farm migration the
authors of this working paper hope to trace the time-paths of agricultural
out-migration which are implied by the nanis-Fei and Jorgenson models using a
range of parameter values. Comparison of these net migration profiles with
those that have actually occured in Japan and other countries may provide one
measure of the realism of such macro dual economy models. In particular it
should be possible to note at what point in the development process the net
migration profiles implied by the dual economy models begin to depart significantly
from profiles that seem reasonable on the basis of historical experience and
sociological considerations. It will, at the same time, be possible to observe
the range of parameter values that corresponds to feasible rates of net with-
drawal from agriculture.
Sandee Model |

One of the simplest models simulating the processes of dualistic dé%éiSﬁ;
ment is a programming model for a dual economy presented by &an Sandee. As
a "programming model" it is constrained by terminal year target values but
nonetheless offers some insights on the quasi-endogenous tre;tment of migration.

The Sandee model consists of a traditional peasant agricultur:l sector,
and a modern sector which has "factories, planﬁations, wage labor, citles, tap
water, sewers, manufactured goods, cinemas, taxes, banks, and police." 5/
Moreover, "to enjoy all these advantages people migrate toward the cities. The
birth rate in the urban areas remains somewhat lower than in the rural sector.
Products of the modern sector are shipped by rail or by sea to destinations with-~

in the country and to the developed areas of the world." 14 /

15/ Jan Sandec, "A Programming Model for a Dual Economy," in E. Thor-
becke (ed.) The Role of Agriculture in lconomic Development (New York: Univer-

sities-NBER, 1969) p. 220.
J.é_/ loc, cit.
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1“ C;'»The model inclﬁdes 9 exogenous policy variables and 16 endogenous variables,
14 of which are constrained by provisionalAfinql . year targets for a five year
planning period. Net migration is assumed to average a half million persons a
year over the period. The elements that make this model of interest are those
that tie realized net annnal migration into the model proper.

. Net rural-urban migration is treated as a linear function of the difference
between urban and rural standards of living. Working through a number of inter-
mediate relationships, the urban standard of living depends on urban productive
investment, urban slack'capacity, urban consumption of food;and thé terms of
trade between the sectors. The rural standard of liying depends orn the rural
consumption of food aﬁd manufactures, which in turn is afunction of the térms
of trade, and the amount of food sold to the urban sector in competition with
foreign food imports. _ _

The reduced matrix of the programming model indicates that migration is
reasonably insensitive to changes in the policy variables. In ;he caae‘of";i
the variables to which migration is sénéitive;”a doubling of exports
leads to a 38% increase in net annual migration from the rural sector over
the expected amount. A doubling of foreign capital imports, the only
other variable to which net migration was sensitive, results in only
a 10% increase in net annual rural-urban migration.

Even whth these two variables the sensitivity of migration appears to arise

chieflf because as an accounting convention food imports are computed as simply
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the sum of expért earnings plus foreign capital impbrts minus non-focd imports.
Food imports, which go to the urban areas, reduce domestic food transfers,
rural consumption of manufactures, and hence the rural standard of living.
Optimalization of rural income in the model resulted in only a 16%
improvement over the target income level,lZ/ and under none of policy options
tested by Sandee was net rural-urban migration in the final year reduced by as
much as 8%, With respect to migration Sandee concludes "this aspect of

duality is probably of far less importance than food prices, food subsidies, and

food rationing.“lﬁ/

17/ Ibid., pp. 228f , Tables 3,4,5.

18/ Ibid., p. 227..
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Simulation Models

Byerlee-Halter Model

The Byerlee-Halter modelfgy devel oped to simuliie the indirect employment
and income distribution effects of alternative agricultural development strategies
makes a conscious attempt to improve upon the simplistic tireatment of urban and
rual wage determination. and rural-urban migration of most dnalistic models.

Structurally, net migration from the agricultural sector is influenced
by total population growth (exogenous), and the discrepancy between expected
urban wages and expected rural income from both agricultural and non-agricultural
activities.

Byerlee employs an extension of the Todaro-Harris model of migration
in which urban modern sector wages are institutionally fixed and expected urban
vages depend on wages and the preobability of gaining employment in the modern
jector.

Formally, the migration function in Byerlee-Halter is

M(t) = M(t-dt) | 2.+ b* D [ :]
TA)— |

there
"i1M(t) = the proportion of the agricultural population that migrates in a
given year.
D( ) = an exponentially lagged response function to changes in the ratio

of agricultural income to expected non-agricultural income,

d . wa . ¢ wa .
B, ) R (W)

%u/ Derek Byerlee and A.N. Halter "A Macro-Economic Model for Agricultural Sector
: Analysis" American Journal of Agricultural Fconomics, yol, 56, No. 3

(Aug. 1974).
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W_ = average real inccme in agriculture.

b = elasticity of migration with respect to lagged changes in the
‘ differential between agricultural and non-agricaltural incomes.

E(W,) = expected non-agricultural income.

Expected non-agricultural wages, a central component of the model, are

calculated as

E(W,) =

10 _
18(t)-W (t) + H E‘g(t)-'ﬁg(t) + ZL‘i‘(t)'wi(t)
i=5 -
Ly

Where
1°,1{, Lg

Wy,

small sector self-employment, "i" th large-sector employ-
ment, and government employment, respectively.

exogenously determined wage rates in the "i!" th large-
scale sector and government sector, respectively.

average income in the small scale sector, calculated as
total returns to labor divided by the small-sector labor
force which is calculated residually.

total urban labor force:

10
= 18 4+ ¥ w
Ly = L +Lg+§;_5l.l
"a weighting coefficient to reflect the higher probability
that migrants will obtain a job in the large-scale and
government sectors because of their above average education'.
H) 1.

In the Byerlee -Halter model labor input in each modern industrial sector

is determined from an 1-0 matrix under the assumption that employment expands

at the same rate as total 6u£put, Qith exogenous adjustments for changes in

productivity levels.

Wages in each sector are determined exogenously, as are wages in the public

sectoc. Public sector employment is determined by the total govérnment personnel
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budget divided by public sector wages. Small urban sector emplovment and wages devend on
an approach similar to that used in the BACHUE-Z model discussed below: small-
sector self-employment includes the entire non-agricultural labor force not occupled
in the modern sector, and wages in this sector are calculated as total small

sector value-added accruing to labor divided by this resicual labor force.

BACHUE -~ 2 Model
The BACHUE-2 model of population and employment specified for the

Philippines did not include a final form of a migration function as of the
~ writing of Working Paper 5 , although a considerable amount of empirical re-

search on migration in the Philippines had already been conducted in conjunction
with the model.

The demographic accounting system of BACHUE-2 dissects the population into
152 groups along /4 dimensions: age (sixteen categories), sex (male, female),
location (rural,urban) and education (three categories). In the accounting system
only net migration is considered but the authors indicate‘ that net migration
will be calculated as a residual from estimates of rural-urban and urban-rural
streams. The behavior of migrants is not distinguished from that of non-migrants
in the sub-models of educational passage, fertility, or mortality.

The empirical basis of the proposed BACHUE-2 treatment of migration jig two
studies based on data from the 1968 National Demographic Survey , The first is
a micro analysis of the migration of persons married as of 1968 in which vhe

dependent variable is a dichotomous dummy, migrated or not migrated, and the

20/ R. Wery, G.B. Rodgers, M.D. Hopkins BACHUE-2: Version - I, A Population
and Bnployment Model for the Philippines, Population and Bnployment Working

Paper No. 5, 1LO, Geneva (July 1974).
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. independent. variables are age variables and dvmmy variables covering educational
attainment levels, work status, wage status, occupational status, and maritalf
status at the beginning of the migraticn interval, as well as father's wage
and occupational status at age 40,and current farm or non-farm residence.

21/
Migration is defined and measured on the change of residence basis?/

A second, macro model regresses aggregate gross inter-regional migration
rates (Mij/Pi) on a variety of “push" and "pull" factors at both origin and
destination. These include distance between origin and destination, average
income in each region, a coefficient of variance in househcld inéomes, per-
cehtage of "modern" employment, school enrollment rates, and dummy variables on
access to good water and the availability of electricity. The model is run
separately for males and females by rural-urban and urban-rural streams. %9/

With regard to the form of the proposed migration sub-model, the authors
report that aggregate migration rates for each sex in each stream will be deter-
mined from a model incorporating the estimated responsiveness to the origin-
destination income ratio, origin income inequality, and percentage of modern
emgloyment at origin--variables which except for destination income,rappeared
gignificant in the macro analysis o.f rural-urban migration. Distance, althrough
significant in the empirical results, is excluded as irrelevant to the BACHUE-2
model. The micro—analytic results with respect to education, age, sex, and marital
status are retained and "treated as classifiers, generating age-sex-education-

marital status specific multipliers on overall migration given by the macro

21/ Ibid. pp. 105-6.
22/ 1Ibid. pp. 109-11,
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function." The authors do not mention how the groups excluded from the macro-

analysis, the young and unmarried, will be handled.

Urbar;:Dynamics

The treatment of in- and out-migration from a single city in Jay Forester's
urban dynamics model is of interest even though it refers to a developed economy
and takes an essentially engineering approac%%y,Forester's model is unique in
that it recognizes three social Qlasses and models the migration decision on
social mobility aspirations rather than economic aspirations.

The rate of gros; iu~ or out-migration is treated separately for eac.. .
social class, and the treatment afforded Forester's "underemployed class" is
representative of that afforded the otlers.

Normmal in-migration among the "underemployed" is set at 5% a year of the
total of the underemployed population and the "laboring" population. This
normal flow rate is modified by an attractiveness multiplier reflecting stock
levels in several other variables: (a) scarcity in the underemployed housing
stock, (b) the ratio of jobs available to the underemployed to the undercmployed
population, {C) the per capitalevel of public expenditures, {d) the perceived
probability of upward mobility from underemployed to iaboring class status.

Two delays are built into the attractiveness Multiplier -~ perceived mobility
is a delay function of pasf realized mobility to allow for "training time and
time necessary for social influences to become effective,"ZE/ and the multiplier
itself is a distributed lag function over the actual values of the various com~

ponent. factors,

257 Tvid. p. 1i2. . .
24/ Jay Forester, Urban Dynamics (Cambridge: MIT Press, 1969).

25/ 1Ibid., p. 150.
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Out-migration among the "underemployed population" is based on a normal
rate of 2% a year ofrthe underemployed population, modified by the under-
employed departure multiplier which is the reciprocal of the attractiveness
multiplier.

The realism énd usefulness of the Forester approach is seriously compromised
by the abstraction from economic variables and the ubiquitous reliance on
tgbular functions which may prove difficult to parameterize on real data.
Forester's explicit inclusion of social processes marks a step forward in the
simulation of sociul systems, however, and the model provides useful.éuidelines
for incorporating such considerations into models of rural-urban migrétion

in developing countries.

Purdue Demographic Model

The proposed PDM modefxi/ takes the most disaggregated approach to internal
migration of any of the simulation models discussed in this section. Internal
migration in the PDM model depends on the calculation of ninety net migration
rates, a rate for each of three pairs of the model's three locations (ie.
"urban", "agriculture", "rural non-agriculture") for thirty pOéulation sub-
groups. These population sub—grbups are defined by three age groupings, bothv
sexes, and five levels of educational attainment. The model would appear to
assume that the sub-group migration rates are independent probabilities and
predicts these rates on the basis of differences in the value of socio-economic
indices between origin and destination. The indices provided within the model

are:

26/ To be fair, the only available information concerning the PDM model
was a gumnary outline entitled "Extracts from Population As a Variable in the
Economic Development Process with Special. Bmphasis on Relationships with the
Agricultural Sector!" .
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a. the availability of medical services (physicians per capita)

b. the accessibility of educational opportunities to both children

and adults (age-specific enrollment rates)

c. the prevailing level of education and education-related skills

(average levels of educational attainment)

d. the prevailing levels of material welfare (per capita income)

e. the anticipated levels of future material welfare (rate of

growth of per capita income)

f. the expected value of labor services (prevailin§ wage rates

multiplied by the probability of being employed

g. the population "pressure" faced by the potential migrant if he

remains in his present environment versus that he will face if he
moves (a sub-group's relative share in the total population at each
location)

The theoretical and operational difficulties of using net migration rates
are noted at verious points in this paper. The "expected value of labor services"
veriable also suggests ar affinity to the Todaro model, although as in the case
of the Byerlee-Halter model the explicit recognition ef the process of migrant

economic integration that is incorporated within the Todaro model is absent.

While almost all: of the factors reflected in the PDM model have been
included in one or another econometric models of migration, variables such
as average educational attainment levels, school enrollment, and amenity
indicators such as the number of physicians per capita have not yielded
unequivocal results--for reasons which are elaborated below. The list of included
factors also ignoreé several which have provento be very significant, such as

migrant stock and distance.

Korean Agricultural Sector Model

ALl demographic parameters in the first version of KASM were handled
exogenously. Two separate studies provide the empirical basis for the treat-
ment of population in the model: J.A. Beegle and B.D. Kim's projection of

population growth and rural-urban migration and Dale Hathaway's gatimatee of
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labor force participation rates and total regional labor force.

In calculating the expected rate of rural out-migration (their estimates
were not in fact used in the final version, however), Beegle and Kim assume
that the average annual nﬁmber of net rural-urban migrants e<perienced between
1961 and 1966 in the three cropping regioas recognized in the model would continue
through 1969, declining by 40% a year in each of the next three successive years,
and thereafter remain stable up until 1985. ZEvidently the sole rational for
making these assumptions was the authors! belief "it was clear tnat, the same
level of migration would soon denude rural areas if extended far into the
projection period."fzy
Although the Beegle-Kim estimates of net rural-urban migration were not
employed as such;they did influence the Hathawéy projections of total available
labor force. Hathaway first projected age-sex specific labor force participation
rates for the farm and non-farm houseliold populationg based or. an extrapolation
of recent trends. Using these rates anq the Beegle-Kim estimaées or rural and
urbin population by region Hathaway next projectad total 1apbor force in each
region (assuming a 5% rate of unemployment). Next, with sligﬁsédjustments to
the EPB projected rates of employment expansion in non-agricultural sectors, |
total non-agricultural employment in éach region was projected, and the residual
labor force: in each region assigned to that region's agricultural sector.
| The final projections of rural-urban migration for the KASM model were
‘computed by Carroll "based on the assumption that people would leave agriculture

to fill jobs created by a 7 per cent annual rate of expansion of employment

,2~/ Both studies are reported in J.A. Beegle, T.W. Carroll, et al., KASS
qpecial Report 6: Population, Migration, and Agricultural Labor Sgpply,
Agricultural Economics Research Institute, MOAF, and Dept. of Agrlcultural
Economics, MSU, East Lansing (n.d.)

28/ 1Ibid., p. 30.
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between 1970 and 1985, with a 5% unemployment rate." The rate of net out-
migration from the agricaltural population was adjusted from approximately 1%
(..80,000 net migrants) per year in 1970 to approximately 13% (900,000 net
migrants) per year in 1985 in order to make the projection of the agricultural
labor force from the KASM population component track to Hathaway's projection
of the agricultural labor force determined by the residual method. The age-
eex distribution of net rural-urban migrants was determined by maintaining con-
stant ratios between the net rural out-migration rate in each two-year age-sex
cohort and adjusting the total migration rate to generate the required number
of migrants. Unlike Beegle and Kim, Carrcll felt that there was ingufficient
evidence to justify the assumption of significant differences in the out-migration
rate between cropping regions, and used weighted regional age-sex migration rates
from the period 1961~1966 to specify the inter—cohort net migration ratios.gZ/
In addition to the undesireability of treating all demographic variables
exogenously in a model of the breadth and complexity of KASM, several specific
comments can be made abput the present treatment of rural-urban migration and
employment.

Beyond the questionable assumptions on which the Beegle-Kim estimates
of rural-urban migration are made, the 1966 Special Demographic Survey on which
these estimates are based had a very small sampling ratio (1l:450 for the urban
population and 1:750 for the rural population) and reflected observations on
approximately 850 households making intra-or inter-provincial moves. These
were distributed among 226 possible migration streams between the rural and
urban sectors. Qompared to a census survival ratio estimate for the same périod
the 1966 SDS underzstimates total rural-urban movement by '40%, yiclds a somewhat
distorted age-sex distribution for net rural-urban migration, and displays very
large errors in the estimates of rural out-migration at the level of individual

provinces. This is the apparent source of the very large differences in net

2y 1bid., p. 48,
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ouﬁ-migration rates found fof the three ecological regions. 'waever, even within
the 1966 SDS figures there is greater variance in the pet out-migration rates
between the provinces within each cropping region than between cropping regions
as wholes.

The Beegle-Kim estimates also fail to incorporate any interaction between
migration and the expansion of urban/non-agricultural employment. In the
final analysis this is a more serious short-coming than the decision to'bégin
from absolute levels of net migfation rather than from migration rates.

The weaknesses of the Beegle~Kim treatment of migration are’carried over
into the projections of non~farm and farm employment and labor force made by
. Hathaway. Since Hathaway accepts the Beegle-Kim projections of the
"urban" and "rural" populations;his calculation of total regional labor force
implicitly reflects assumptions concerning the division between agricultural
and non-agricultural employment-~the division between "“urban" and "rural' in
the KAS{lnodel being consciously defined in a manner that approximates the
division between the non-farm and farm populations., As a consequence the projections
©of non-agricultural employment made by Hathaway can only be reconciled
with the Beegle-Kim population projections if it is deemed reasonable that a
growing proportion of the non-agricultural labor force is located within the
"rural" sector. Otherwise, Hathaway's emplcyment projections must be reduced,
non-agricultural labor force participation rates increased, or more urban in-

migraﬁion allowed for (see following table).
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~ Table 1. Inconsistencies between the Beegle-Kim Projections of the Urban
and Rural Populations and the Hathaway Projections of Non-Agricul-
tural Bnployment.

Year
1975 1980 1985
(4) Urban population as progected 19,379 21,922 2L, 576
by Beegle and Kim (1000):
(B) Size of urban labor force implied 6,356 7,190 8,060
by Beegle-Kim estimates and the
non-farm labor force participation
rates assumed by Hathaway* (1000):
(C) Minimum estimate of non-agricultural 6,391 8,605 11,636
employment as projected by Hathaway
(1000):
(D) Percent of the non-agricultural 5.5% 20.6% 3L.2%

work force implied to be employed
in the rural sectori:

¥ baped on the age-specific labor force participation rates used by
Hathaway, and the 1970 urban age/sex distribution. These estimates
imply that 32.8% of the urban population is in the labor force, and
and urban dependency ratio of 2.05.

#*  assuming, along with Hathaway, a 5% unemployment rate in the urban
sector.

The final estimates were tracked to the Hathaway projections for the

sake of consistency and hence embody these same distributions. While it may

be reasonable to assume that the relative resnonsiveness of

different population sub-groups to economic and social incentives to migration
remains fairly constant over a projection period of the length used in the

KASS model, this assumption is appropriately applied to Bross selectivity
ratios. Migration selectivity is a behavioral concept, reflecting relative
differences in the propensity.to migrate. To this extent the concept is basically
probabilistic, entailing the frequency of an act (migration, however defined)

and a populaticn-at-risk. The notion of net migration rates or selectivity is
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somewhat of an anomaly precisely because there is no unambiquously
appropriate population-at-risk. Whichever of the several possible denominators
in chosen to calculate the net migration rate, there arises the question of
the meaning of the rate from a behavioral perspective. If selectivity is
approached from the side of gross migratian then net migration rates and

their relationship are artifacts of the size and selectivity of two cross;
currents of movement. Over any long term,constant gross and constant net

selectivity patterns are antithetical.
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Analytical Weaknesses in the Treatment of Migration

The macro dual economy models and simulation models discussed above
suffer from a number of analytical weaknesses and implicit assumptions which

I v
are largely untenable in the light of present knowledge about migration processes.

Although all models necessarily include simplifications, it is important that the
nature of these simplifications, the difficulties they raise for parameterization,

and the extent to which they bias the conclusions or results be fully

recognized.

In reviewing the models above, the authors have identified analytical
weaknesses related to the following four aspects of the treatment of rural-

urban migration:
a., the abstraction from physical space

b. the neglect of inter-sectoral activities and traditional-type non-
agricultural sub-sectors, or their arbitrary assignment to either the
traditional/agricultural sector or the modern/manufacturing sector.

4

¢. the typical identification of labor force with total population even
when endogenous treatment of population growth implies endogenously
determined population structure

d. the unsatisfactory treatment of rural wages and/or income, and the
failure in general to recognize differences in the social and economic

meaning of work and labor force participation in the urban and rural
sectors.

Abstraction from Physical Space
| A1l of the above dual economy models ignore the influence of spatial
juxtaposition on cconomic activities. Although a number of general frameworks

for conjoining intersectoral and inter-regional activity flows have been developed;'}-g/1

3¢/ Much of this work depends on the contribution of Walter Isard and his students;
sce, for instance, The Methods of Regional Planning (Cambridge: MLT Press, 1960),
especially chapters 4, 8, 10, 12, Isard's work is directed chiefly toward the
construction of linear models of regional development, but much of it is
applicable to a simulations approach as well.
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when models have sought to focus on inter-regional relationships they have
usually been made operationally feasible only at the cost of much realism in the
handling of intersectoral relationships.
| "In a model of the scope and focus of KASM~-and given the relative com-
pactness of Korea itself--there is probably little to be gained by incorporating
a complete inter-regional system into the body of the model, Nonetheless,
it seems both desireable and realistic to introduce exogenous constant or variable_
parameters reflecting spatial relationships or altérnative regional development
-strategies which might be considered subsequent versions of KASM when
regionalization is re-introduced. Although it seems superfluous to
say so, the mere introduction of two "locations" as in the Purdue Demographic
Model or the BACHUE models does nothing to introduce such spatial relationships.
Why is space important? First, because distance and related potential
variables have proved to be an important determinant of gross inter-regional
migration flows .even after non-spatial corollaries of distance have been
accounted for . As elaborated on below, migration is at one time an inter-
locational and inter-gectoral cr inter-—occupational movement and'the factors

influencing one type of movement inevitably influence the aother as well.

Second, the juxtaposition of the agricultural and non-agricultural sectors
affc:ts the degree to which farm operators or farm households can derive income
from non-farm cmployment. Already a c:asiderable proportion of farm household

. . e 1 . .
income derives from non-agricultural acthltlcs,z-/ and if the experience

2&/ The writers of the KASS Special Report No. 8 apparently feel that side eme
ployment is "an attempt on the part of the many small farmers to augment
their income in about the only way they have, because they cannot very readily
expend the arca in their farms." (Y.S. Kim, K. H. Kim, K. T. Vright Crop
Production Data and Relationships,NAERI-MSU (1972) p. 34). Table 8 (p.35) of
‘that report, however,suggests a U-shaped rolationship of total non-agricultural
income to farm size (and agricultural income). Without entering upon an
extended discussion, this seems to contradict the cenclusion that non-
agricultural work is a last report for those with insufficient land to provide
an adoquate livelihood through fulltime farming.
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of the United States and other developed nations is considered, the solution
to rural welfare problems is more likely to be achieved through increasing
non-farm emrployment opportunities for the farm population than through policies
directed exclusively at increasing farm labor productivity and expanding the

32/

The relationships implied here are not encompassed solely by policy

cpportunities for viable full-time farming.

parameters establishing the amount of new modern sector employment to be
established in the rural sector. The extent of intra-rural income multiplier
effects depends in large part on the degree to which urban services or production
activities can be difused-out or filtered down to the rural sector.

Spatial juxtapostion also affects the rural-urban division of income from
inter-sectoral activities. To cite only the most obvious example, farm house-
holds that are closer to their urban markets have a greater opportunity to trans—
port their produce to market directly, or through local cooperative organizations,
‘This perﬁits farm households to secure a share of the value~adé§d that would

otherwise go to urban~based commercial transporters, wholesalers, and retailers.

The availability of ‘rural non-agricultural employment, or increased potential

-

32/ With respect to Korea, R.H. Johnson has noted that: "The differentials
in average income among provinces are of people in low income occupations.
Income policy is likely to be are of people in low income occupations.
Income policy is likely to be effective in proportion to the degree to
which it is directed to the cause of low income, rather than its location.
The analytical base for an income pclicy should be developed in terms of
the structural factors associated with low income, rather than in terms of
regional average-incomes." See: "Comments on Regional Aspects of the
Third Five-Year Plan," in Basic Documents and Selected Papers of Korea's
Third Five-Year Economic Plan (1972-1976), edited by S.H. Jo and S.Y. Park
(Seoul: Sogang University Press, 1972). Similar conclusions.have been
roached by researcher concerned with regional and rural-urban income
differences in developed nations.
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for farm-city commuting is also likely to have a stabilizing effect on the
supply price of hired agriculturai labor during the two seasonal peaksfbotally
a pefiod of four months which account. for about 55% of the total yearly labo?
input into Korean agriéulture;EL/ Many of those raised in a farm environment
but chiefly employed in non-agricultural occupations may be available for farm
work during these periods. Likewise their dependents, whoshad they migrated to
the city, would be essentially lost to the rural labor market.

The third influsnce of space is what might be called its “market effect."
Agricultural activities as a whole are intensive users of land, and ever since

the publication of von 1ncnen's Der Isolierte Staat (1826) it has been recognized

that fammgate~to-market distance has an important influence on both the choice
of crops and the degree of intensity of cultivation. These considerations méy
be of little significance in a subsistence peasant economy, but they will become
more impertant as the degree of commercialization increases.

Distance also provides agricultural producers a degree of monopoly pro-
tection against producers located further from the same market—an advantage
reflected in locational premiums on land rent. With a more dispersed pattern
of urban development effective protection with respett to one urban market or
ancther is likely to involve a greater proportion of farm operators  since
marginal transportation costs decline with distance . A measure of market-~share
security, coupled with better market information growing out of more direct

interaction 'between the agricultural producer and the urban market,is likely to

encourage more rational planning in farm management.

3¥ Kim, Kim,and Wright, op. cit., p. 30 f.



| | 35
Fasier access and more frequent iteraction with the urban sector will also

serve to lower the effective price of urban goods and services to rural consumers-
. thereby stimulating consumption and the desire for césh income. It has been
argued that a preference for madern services or manufactured goods spurs rural~
urban migration (although the "bright lights" theory of migration is now largély
discredited); it is equally possible, however, that the greater access to such
goods and services, even if they are not available inithe immediate community .
may reduce the perceived real income differentials existing between vhe rural

and urban sectors.

To recapitulate, it seems important that a simulation model of the develope
ment of a dualistic agricultural sector incorporate some recognition of the
effects of the spatial juxtaposition of modern/urban - traditional/rural
activi.ties on the potential for non-agricultural employment by farm household
members, on the rate and patterncf agricultural development and commercialization,
and--within the framework of a population sub-model-~on rural~ﬁ;ban miération.
?The Allocation of Economic Activities

The second weakness of an aggregate two sector model is that all
activities are forced into either the modern:urban manufacturing or traditional
rural agricultural sector. Many of the two-digit industrial classification
categories for which data is available in developing countries include both
modérh technology-using and traditional or craft technology-using firms; and it
is a cHaracté;istic of dualistic development that closely substitutable modern
and traditional activities exist side by side for a prolonged period. Since tha
technological frontlers and production functions differ between the two cypea
of firms in each sector, growth within each sector consists not merely of capital

and labor augmentation‘to a homogenous production function, butincludes changes
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in the proportions of sechor output produced under very different production
functione. 3/

Two of the simulation models discussed above havelincorporated useful come
promise solutions to this problem. The Byerlee-Halter model developed for sub-
iSahara Africa, and Nigeria in particular, allocates activities to the ‘modern
or traditional economic modes on the basis of dominant firm size. Moreover,
firm size itself is the basis on which manufacturing activities and commercial
and service activities are divided into the small manufacturing sector, large
manufacturing sector, small trade/services sector and large serviceé sector.Jj/

" The BACHUE-2 model of population aad employment developed for the Philippinee
incorporates a comparable division of sectors. In BACHUE-2 the division is into
modern and absorptive categories on the basis of mixed criteria including wage
levels, Iirm size and extent of self-employment. In addition, each sector is

assigned to the urban or rural location or, in'the case of three sectors, to an

f 4 ’
intermediary "split" category. 2/ The division of non-agricultural activities
differs from that of Byerlee-Halter primarily in the separation of capital goods

from other manufacturing, the lumping of utilities and transportation activities,

and the treatment of government as an independent sector. Both Byerlee~Halter

34/ R. R. Nelson, T. P. Schultz, and R. L. Slighton Structural Change in
Developing Fconomy: Columbia's Problems and Prospects (Princeton: Princeton
U. P., 1971) esp. pp. 103-27.

35/ The Byerlec-Halter sectors are (1) export and large scale agriculture, (2)
residual agriculture, (3) small scale manufacturing, (4) small trade and
services, (5) mining (large scale), (6) construction (large scale), (7) trans-
portation (small scale), (8) utilities (large scale), (9) large scale manu-~
facturing, (10) large scale services. '

(Derek Byerlee, Indirect, IEmployment and Income Disiribution Effects of
Agricultural Development Strategies: A Simulation Approach Applied to Nigeria,
African Rural Bmploymen’ Paper No. 9, Dept. of Agricultural Economics,
Michigan State University, 1973.

3¢ The BACHUE-2 sectors, by type (M=modern, A=absorptive) and location (U=urban,
R=rural, S=!~plit"), are (1) domestic food crops (1,R),(2) ex?ort crops (M,R),
con't)
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and BACHUE-2 assﬁmejthat modern empioymentiwagg»relationships hoid in the large-
scale or modern sectors, whilz the small-scale sectors are assuméd to absorb the
remainder of the availableklaborr force. Hence neither model forces migratioh“
to track directly onto modern sector employment expansion.
Labor Force Participatioﬂ |

Implicit in the macrb dual economy models is the assumption that the
labor forcs is equivalent to, or stands in some constant relationship t9~
population, so that the rate of growth in the former is equivalent to that in
the latter.3?/ Different growth rates, however, and different regimes of mortality
and natality'leading to the same growth rate, have an important influence on the |
overall dependency ratio,zg/ and will clearly influénce the labor forcé partici-

pation of women as primary or secondary workers.zg/

(con't)

' (3) livestock and fishing (A,R), (4) forestry (M,R), (5) mining(M,U), (6)
modern consumer goods (M,U), (73 traditional consumer goods (4,S), (8) other
mapufactures (M,U), (9) construction (M,S), (10) transportation and utilities
(M,s), (11) modern services and wholesale (M,U), (12) traditional services
and retail (A,S), (13) government (M,U), RK.Wery, G.B. Rodgers, M.D. Hopkins
-BACHUE-2: Version I, A Population and Fmployment Model for the Philippines”,
World Employment Programming Research, Population and Bmployment, Working
Paper No. 5, 110, Geneva.

37/ Vernon W. Ruttan "Comment: Two Jector Models and Development Policy" in
Subsistence Agriculture and Economic Development (Chicago: Aldine, 1969),
edited by Clifton R. Wharton, Jr., p. 355.

3§/ ’Joaeph T. Spengler, "Demographic Factors and Farly Modern Econcmic Develiopment!
in Daedalus (Spring, 1968).

39/ John Craig is critical.of the assumption in KASS that fertility declines will
affect the labor force only through the size of the birth cohort, while in fact,
it should also be expected to also affect the participation rates of fecund
waomen already in working ages because they may be marrying later, and face
fewer child-care demands on their time. Je also notes that the rate of pop-
ulation growth may affect savings and capital accumulation--although the
presence and direction of such an effect have yet to be empirically validated.
John E. Craig, Jr. "Evaluation of the Demographic Component, Korean Agricultural
Sector Study" Socio-Economic Analysis staff, International Statistics Program,

U.S. Bureau of the Census. Typescript, March 15, 1974, p. 17.
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The appropriate}nodé}linggxf labor force participation is particularly
importaﬁt to the question of migration when the labor supply in certain sectoﬁsL"
is calculated residually and the wages in these sectors determined by average |
rather than marginal value-added. At present KASM emplox§ Hatheway's
exogenous projections of age and sex specific labor force participatinn rateg
in the,rural and urban sectors based on trends in the EPB ainnual survey of economic
activity rates in farm and non-farn. nouseholds. In contrast, BACHUE-2 encorporates
an elaborate model for generating labor force participation rates endogenous ly—-
based on a linear regression estimation model including variables éuggested by
a household decision model. of labor. force participation.iiy The authors con-~
cludeﬁ,however, that models based on time-allocation theory developed in the
context of labor force behavior in the advanced economies do not appear to be
relevant to the situaticn in developing countries.

Labor force participation is at best a fuzzy concept, anq'the appropriate
interpretation of the dsta collected to measure it is not unambiguous. Both
questions are compounded in a developing country were the division between
productive work and non-productive work within the household or in family firms
is vague.

At present Korean labor force participation statistics are based on
crite;ia of labor force participation and employment developed to measure the
exten£ of unemployment during +he U.S, Depression of the 1930's., As Rae-Young
Park noﬁes, "looking for work" as cne criteria for enclusion among the measured

unemployed breaks down when public labor exchanges and private employment services

3

40/ Wery, et al, op. cit. p. 5668
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are poorly developed and when a * irge proportion of employment is secured-through
personal contécts rather fhan direct application to the individual firm.gé/
Reported labor force participation in Korea is also strongly influencedég/

by current economic conditions of both a seasonal and cyclical nature. Lee Kyu--
sik has found statistically significant confirmation of the "discouraged worker"
hypothesis for male and female, farm and non-farmer workers in all age groups.
‘The gsensitivity of labor force participation rates to changes in employment
levels is greatest among cohorts in which secondary workers are concentratéd,

and among females in general. He also finds that participaticn rates among the
farm population are mofe gensitive than those of ‘the non~farm population, suégestihg
the presence of consideréble hidden rural unemploymeﬁt-—Mincer'having noted that
"the importance of hidden unemployment in a population group is a direct function
of the degree of labor force responsiveness to short-run variations in employ-

LY

The much greater sensitivity of labor force participatioﬁ’rates to cyclical

ment conditions."

changes in employment in Korea than in the U.S. forces one to question the

realism of using historical participation rates to determine labor supply, since
to an important extent these rates have emerged as a bohavioral artifact of de-
mand-side constraints; This has been particularly the case among those cohorts

in which the greatest increase in labor. force participation is anticipated.

41/ vpopulation Pressure on Labor Force in Korea", Paper presented at ILCORK
Conference on Population Growth and Its Societal Impacta, Pusan, Korea,

Feb, 21~2L, 1974.

QEJ/ ‘"Lgbor Force Behavior in Korea" Paper presented at the ILCORK Conference
on Population firowth and Its Societal Impacts, Pusan, Korea, Feb. 21~24,1974.

&2/ J. Mincer "Labor Force Participation and Unémployment: A Review of Recent
Evidence", in Progperity and Unemployment (Noew York: Wiley & Sons,1966).p.101.

Wi/ lee Kyu-sik, op. cit. p. 8.
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The BACHUE~2 group seem to suggest by implication that a social definition
of labor force participaﬁion would be desireable if there were some agreement
on the guidelines that should determine such a definition!éb/ In the absence
of such a definition BACHUE-2 employs a multivariant algoritm for estimating
labor force participation, with the caveat, noted above,that many of the behavioral

relations which appear to be important determinants of labor force participation

in developéd countries are less readily annlied to the Philinpines er other

developing ;ountries;

If it is necessary to choose between simplified approaches for use in the
KASM, an ad hoc approach which focuses on problematic population sub-groups
would seem to be the most reasonable alternative if some equivalent of Kuznet's
"socially approved lakor forcencan not be operationalized.

e suggest that in the Korean case the major difficulties in estimating
labor foice participation concern that of young adult males in both the urban
and rural sectors, urban femeles under age 25 and over age AS,aAd the rural
female population in general.

In recent years the decline in urban marital fertility has been such that
further declines of a magnitude sufficient to significantly increase the labor
force participation of married women in their twenties and thirties should not
be expected. On the contrary, there is evidence that marital fertility has

, : : : , 46
increased in these ages as desired births are concentrated in a shorter period."/

45/ R. Wery, et al. p. 56. : ‘2)

46 / Cho Lee-jay '"Korean Population: Trends and Prospects", a paper prepared
for the ILCORK Conference on Population and Its Societal Impacts, Pusan, Korea,

Feb. 21~24, 1974
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AhWith fewer births in later married &ears some change in the labor force par-
l£icipation rates among older women seems likely, but the major changes
ﬂin nrban female labor force participation will undoubtedly occur in the groups
15-25 years of age as the age at  marriage rises and labor force participation
by unmarried women becomes increasingly acceptable., While further declines in
rural marital fertility are expected,&ery serious conceptual difficulties surround
the definition of female labor force participation in agriculturgl h'ere
'réality may be best served by aconcept of maximum feasible participation as
governed by social and cultural values, fertility patterns, dependéncy rates,
and the distribution of family structure types.
| Among males between the ages of 30 and 50 (or.54) less than total labor
force participation is probably chiefly a function of the incidence of dis-
abilities. It may be' useful to asume that the socially approved participation
rate is the same in both the rural and urban sectors, while the lower actual rates
in the former are a function of higher rates of incapacitation and limited
opportunities for hon—agricultural residual employment.

Treatment of participation rates among males under age 30, especially in
the urban sector, is a much more serious problemg Reported open unemployment
among these groups is fairly low, but a large proportion of those neither
employed nor in school have reported themselves as "doing nothing" in several

surveys. _ No materials are available to suggest how many of those 15-19 so

L7/ One indication of this problem is the great disparity in the rates farm
female labor force participation as measured in the 1970 Census of Population,

and the 1970 Census of Agriculture, respectively.

Cf. Gregory G. Y. Pai Rural to Urban Migration and Bquatter Settlements
with Special Reference to Seoul, Korea (Manuscript, Aug. 1973).
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reporting are studying for the high-school or college entrance exams, waiting for
an appropriate job (ie. they have an implicit reservatién price on employment};
or awaiting military induction. Others may be passively occupied part of the time
in quasi-~housekeeping activities or in watching a family shop, so that their :
entrance into the formal labor inarket is not entirely dostless. A review of
the social survey literature and discussions with Korean professors working on
labor force problems may provide insights into this problem which would allow
more sensitive modelling.

The labor force participation of young male farm~household pbpulation,
turns on some of the same questions, but much less severely. It is probably
appropriate to consider all those neither employed nor in school as poteﬁtially

L9/

Among older males in the urban sector, labor force participation rates

in the agricultural labor force.

in the modern wage employment sector are constrained by institutional retirement
norms, while withdrawal from the absorptive sector is both diféicult to measure
and strongly influenced by the state of demand for absorptive sector services.
Cultural norms affecting retirement are not fixed or unitary, agd depend on both
the family situation and the activity in which the worker has been engaged. The
apparent rising trend in the participation of older male cohorts in agriculture
is undoubtédly in part a function of increasing non-farm employment opportunities
which‘reduce the commitment of primary workers to agriculture. For the purposes

of KASM however, an extrapolation of historical trends would probably be sufficiente—

even a ten percentage-point shift in the labor force participation rates of males

49/ Tae validity of this assumption will depend in part on the spatial juxta-
position of farm and non-farm employment--the more accessible non~-farm em~
ployment is, the more the behavior of young male farm household members will
resemble that of young male urbanites.
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over age 60 would have rélati;ely little effect ontotal labor supply.
The Treatment of Rural Wages and Income
The treatment of rural wages and income in most dualistic development
models is inadequate from the standpoint of providing inputs tothe endogenous determine
ation of rural-urban or off-farm migration. Within the tradition of the Ranis-Fei
and Jorgenson type macro models, KASM presently outputs only measures of total
and per capita fam income, with and without non-agricultural employment. It
appears to be within the capabilities of the model as it now stands to generate
average hourly wages for hired farm labor, and Abkin's NECON model anticipates
the generation of non-agricultural wages in the rural and urban sectors, either
exogenously or quasi-endogenously. 2 .For the purpdses of modelling migration
endogenously, knowledge of wage levels by sex and educational attainment is of
crucial importance, and in addition it would be desireable to have a further
breakdown by broad age groupings--although for the reasons given below this is
of less importance than the breakdown by sex and education. Since migration in
Korea and elsewhere is often a household decision, it would also be desireable
in the long-run to have some measure of the household inccme distribution,
although we are still undecided  as to how best incorporate this variable into
a migration model, Both Byerlee and BACHUE-2 discuss sub-models for generating
a household income distribution.
BACHUE~2 bffers a ugseful model for the differential treatment of wages
in the modern and absorptive sectors. In cach modern sector except government

wages are determined directly from the (Cobb-Douglas) production function.
t

50/ NECON will a’.30 apparently be the source of the variable OTHINC (non-agricul~
tural income of farm households). In KASM this appears in the calculation
of farm incomes, but is referred to nowherc else in the KASM report or the
User's Manual. Michaecl H. Abkin "On A National Macro Model Linking Korcan Agricul-
ture and Non-Agriculture" KASS Working Paper 74-3. Typescript (Aug, 22, 1974 ).
flso, Thomas J. Manetsch, Tom W. Carroll "User's Manual for the Korean Agricultural
Simulation Model--Version I," KASS Special Report No. 9 (Seoul: NAERI-MSU, June,

1973).
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Equating wages with the marginal productivity of labor, the partial derivative
of the production function with respect to labor yields w(i) = (1-a(i)).Y(i)/L(i)

where o .
w(i) = wages in sector i.

1-a(i) = elasticity of output with respect to labor (estimated from the
I-0 matrix).
¥Y(1) = sector output, generated from final demand and the I-O matrix.
L(1i) = sector employment, also generated through a production function and

the I-0 matrix.
Absorptive wages, on the other hand, are determined by dividing total sector
value-added by the sector labor input.

At present BACHUE-2 considers all labor to be homogenous in quality, but
Working Paper 5 describes an approach which allows for two skill categories,
persons with a sccondary education or above being classified as skilled labor
and others as unskilled laborjﬂL/ Because we believe a realistic simulation
model of migration in Korea must recognize differences in the behavior of
population gub-groups with different levels of educational attainment, we feel
it is useful to present in detail the algorithm for generating skilled and
unskilled wages that is proposed by the BACHUE researchers.

First, it is assumed that skilled labor comprises a single labor market
with skilled labor employed only in the modern sector and at a single wage level.
The skilled labor wage is initially determined from empirical data on wages by
occupation and educational attainment by occupation. On the basis of this
estimated skilled labor wage, the elasticities of output with regpect to skilled‘
labor are estimated assuming a Cobb—bouglas production functuion in each sector.

Formally: B(1) =w(s) . L(s,i)/Y(1)

51/ R. Wery, "et. al. (1974), op. cit., pp. L6ff.
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where 'B(i) = the estimated elasticity of output with respect to
skilled labor.

w(s) = initial estimate of the skilled labor wage.

L(s,i) = initial complement of skilled labor in sector "i'",

Y(i) initial output of sector "i',

In subsequent periods the skilled labor wage, w¥#(s), is obtained in
equilibrium with L(s), the azgregate demand for skillcd labor. This is
achieved by beginning with an ex ante estimate of labor demand based on the previ-

ous period wage; that is

T(s) =T(s,1) + von + Ls,i) + +.v + Ls,n)

r a ”~
with L(s,i) =0b(i) . Y(i)/w(s)
where n = the number of industrial scctors in the model.
w(s) = the skilled labor wage rate in the preceding period.
¥(i) = the total estimated output of sector "i" in the per od.
6{i) = the estimated elasticity of output in sector "i" with respect

to skilled labor, as previously calculated.
From this initial estimate of the aggregate demand for skilled labor, the actual
wage to skilled labor during the period, wit(s), is adjusted according to the

-

formula

: 0
wi(o) =w(a) .| 1+n S
I L(s) B

where SL(s) = the ex ante supply of skilled labor as determined by a variety
of factors.

h = a scalar damp factor "sct at a number which experience shows will
achicve convergence".

and other variables are as previously defined.

The naturc of the algorithm for determining skilled labor demand and skilled
labor wage makes it posgible to reiterate to an equilibrium, full-employment wage
in a single period, or to recognize that wage adjustment is often sticky, so

that in the short-run there can be skilled worker uncmployment or excess
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demand and long-run adjustﬁent is through the supply function of skilled
lhbor.

The wage for unskilled workers in the modern sector is calculated
analogously to the case in which homogeous labor quality is assumed. However,
the production function from which the wage function is derived contains two
clagses of labor inputs. That is

' a(i) b(i) l-a(i)-b(i)

Y(1) = A(1) . K(i) . L{s,i) o L(uw,i)

where A(i) = a constant

K(i) - the physical capital complement of sector "iv, '

L(s,i) = the utilization of skilled labor in sector "i',
L(u,1) = the utilization of unsxilled labor in sector "i,
a(1),b(i) = production elasticities with respect to physical capital

and skilled labor. These can be assumed to remain at
their estimated initial values, or be varied over time.

It follows that the unskilled labor wage in sector "i", w(u,i), is simply

”

wi) = 206 b6y L vy
2 L(u,i)

Although future versions of the BACHUE series of modelé may incorporate
two skill clagsifications, there is no discussion in Worldng Paper 5 (or
by Byerleec and Halter (1974)) of the treatment of female wages. Females do
not, however, receive the game wage as males with similar levels of educational
attainment, and the expansion of female employment in the manufacturing
sector during the early stages of development, suggests that s0me means must
be adopted to distinguish male and female modecn wage rates even if it is only

the assumption of a fixed or sliding ratio between the two,
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The question of whether or not the modelling of migration requires
disaggregation of wages by age as well as by sex and educational attainment
level depends on the slope of age-wage profiles in the "real world" to which
the model seeks to correspond. It also depends on the behavioral assumptions
with respect to the decision to migrate which are incorporated in the model,

If the decision to migrate is assumed to be "purposive-rational,"
rather than "short-run hedonistic," then a model in which the economic
component. of the decision to migrate centers on a comparison of lifetime
income expectations makes more sense than a model in which only éurrent
wages are considered. In fact, current or age-specific wages may be mislead-
ing if, as Gary Becker has argued, on-the-job-training (0JT) is a form of
investment paid for, .at least in part, by the worker himself through wages
" which short-fall marginal productivity during the fraining period. Clearly
the movement of labor from a sector of higher wages to one n which current
wages ar lower is not irrational if the difference in the present value of
the training received in the latter exceeds that receivable ig the former
by more than the difference in wages.ig/

Since on-the-job~training tends to be concentrated ir. the early working
years; the years during which migration is also concentrated, the choice between
one decision model and another is not trivial. In both developed and develop~
ing countries the possibility for investment in oneself through on~-the-jpb-
training is an important factor in the choice o1 occupation or in the decision
to commit lator to a particular industrial sector, Although technology in
the modern sector of a developing country is Likely to be less sophisticated

than in the developed country, the very fact that production procecgses tend

52/ Gary Becker, Human Capital: A Theorotical and Bnpirical Analysis
dth Particular Reference to Iducation (Now York: NBER, 1964). Chap. 2.
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to be less automated and are often a hybrid combination of capital-intensive
stages using imported equipment and labor-intensive stages using craft-like
techniques means that efficient production requires a great deal of essentially
unstandardizable knowledge even if it is not primarily kmowledge of a strictly
technical sort. Moreover, in the less develcped natior the small but emergent
nodern sector enjoys at least a short-run monopoly position as a producer of
modern on-the-job-training--while persons trained in the sector hold a similar
position in the short-run as the suppliers of modern, human-capital intensive
labor services. Within the frame worlk of human investment theory, quasi-rents
accruing to holders of scarce skills would raise the rate of return on moderﬁ
OJT and lead to a bidding up of the price of modern OJT. This would result in
greater disparity between wages and margianal . productivity and increase the
slope or ;onvexity of the age-wage profile in a given occupation compared to
that = in the more developed countries. At the same time, howéver, higher
rates of discount appiied to future earnings, and a more rapid rate of training
obsolescence might tend to reduce the slope of the wage-age profile with respect
to that in a..more developed country.

The shape of the age-wage profile in the various sectors of the Korean
economy and the extent of human capital investment through on-the-job-training are ques=-
'piona, lying beyond the ambit of migration analysis, but one implication of
these . ispuos' is that age-specific wages may not properly capture the economic
component of the decision to migrate. From a behavioral perspective however,
we don't believe it is necessarily worthwhile to attempt to estimate the dis-

counted current value of expected 1life time income atreams."‘:é3 Even in a

53/ = See pages Tu-75 for an extension cf this argument.
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‘mature economy with a fairly eomplete data base the modelling of future wage
expectations and the choice of discount rates impose- a number of important dop—
ceptual problemsril/ Ih a ‘country undergoing rapid economic and social change

these problems are clearly aggravated:

54/ Cf. Chennareddy Venkareddy, "Present Values of Expected Future Income
Streams and their Relevance to Mobility of Farm Workers to the Non-Sector
in the United States, 1917-62", unpublished PhD dissertation, Michigan State
University, Department of Agricultural Nconomics (1965). Esp. pp..28-49.
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IV, EGONOMETRIC MODELS OF GEOGRAPHIGAL MOBILITY

The General Structure of Fconometric Models

In’most models of dualistic development migration is treated as a.-
mechanism which works to equalize the marginal productivity of labor in ail
regions. Labor demand is assumed to be largely unaffected by factors other
than labor price. The market effects and agglomeration effects
accompanying labor redistribution are typically ignored. In contrast, research
focusing on migration itself has very often been spurred by curiousity about
why labor supply adjustment to inter-regional or inter~-occupational productivity
differen-ials is so sluggish, the reasons underlying the persistence of those
differentials, and the failure of iﬁcomes to rise in areas with high rates of
population loss. Most econometric analysis of migration is cross~sectional,
rather than longitudinal, in part due to the absence of adequate time-series
data, especially in developing ~ountries. Although the appliation of cross—
sectional results to multi-period simulation models raises important theoretical
problems, this compromise is made in both the BACHUE—Z and PDM models.

Econometric models of migration can be broadly divided into stock
ad justment models founded on. theories of the labor market, and behavioral models
founded cn theories of rational decision-making by individuals. Virtually

all ‘econometric models of each type, however, are of the general form

= Q Zﬁf(Ei,Ej), 8(31)3j): h(G1 3)_/

_ where M= the dependent,; variable, a measure of net or gross migration.,
~ £(E;,Ej) = a function including economic variables at origin
"i" and destination "ju, :
g(Si,SJ) = a function including socizl and demographic variables
at origin "i" and destination "j",
h(Gij) = a functionof spatial variables reflecting the geographical
Juxaposition of origin "i" and destination "jv,
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It is convenient to organize this discussion on the basis of the
treatment and composition of each of these components. Although there ere
many common elements between aiternative models, comparisons of the “goodnesa
of fit" are virtually meaningless because of wide differences in the nature
and treatment of the independent variables and in’the form of the dependent
variable. Only rarely does a study show the results of different formu-—
lations using the same data base, and valid comparison of the rzsults of
various studies is Jimited at best to a comparison of which variables were
found to be significant and the signs.of the associated coefficients.

The Dependent Variable

Net Migration
From a labor supply adjustment perspective, net migration into or out

of an area is the most logical focus of analysis. While
total net migration (or the net migration rate) is in general very highly
correlated with the amount (or rate) of employment expansicn®, the use of
such simple models for 'forecasting purposes is limited by the assumption that
local employment expansion is unaffected by the size and structure of the local
labor force. More elaborate net migration models try to avoid simultaneity
problems either by excliuding employment growth as a independeﬁt variable or
using net migration within particular streams rather than for areas as a wﬁole
(see Fabricant model. discussed below).

In general, models focusing on gross migration show better performance
than those focusing on net migration, suggesting that the assumptions under-

lying the behavioral approach are a better approximation to reality than

¥ Hoger Norton regressed net in-migration on the change in mauufacturing
employment in all Korean cities over 50,000 for the period 1960-66 with the
following results: B

NE = -12.1 + 5.05 Kf, R? = 0,770 ,

See "Formal Approaches to Regional Planwing in Korea," published in I. Adelman,
ed., Practical Approaches to Development Planning - Korea's Second Five Year
Plan (Baltiore, John fopkins Press, 19687,
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those on which the Jabor supply adjustment approach is founded. Although

his intention is only in paft the comparison of net and gross migration

formulatiéns, Greenwood's results with U.S. inter-state migration data show

a net migration foimulation explaining half or less of the variance explained

by a comparable gross migration model.;ﬁy A large scale simulation model such

as KASM is,of course,more interested in the net effect of population mobility

than the gross flows psr ge; unfortunately however, no study of which‘Wg are

aware has sought to test the accuracy of grosz migration models in explaining
. 4

net migration.

In juxaposition to the classical‘theory of labor mobility in which
migration works in a straight-forward manner to equalize regional unemploy-
ment and wage rates, the growing literature on regicvnal development and the
problems of backward regionsﬁé/ lends weight to the disequilibrium model of
labor mobility derived ircin Keynesian arguments. According to this view

... net change iﬂ]ndgration in an area (has) multiplier effects

on total income in the area analogous to those due to net changes

in investment. &t the same time, it seems that capital (is) likey

to move in the same direction as labor. This zould be due to

changes in market size, a greater availability of skilled labor,

or simply to  the more expansionary ié}mate evcked by a prosperous

area as opposed to a depressed one.=

In the same vein, Perloff has suggested that the classical model of

labor mobility is seriously flawed by a failure to recognize essential differences

in the character of in- and out-migration. In-migration, Perloff argues, draws

55 Niles M. Hansen has been among the most prolific researchers in this area.
See his Rural roverty and the Urban Crisis: A Strategy for Regional Development
(Bloomington: Indiana University Press, 1970).

56/ Hichael J. Greenwood, "Lagged Response in the Decision to Migrate: A
eply, " Journal of Regional Science Vol. 12, No. 2 (Aug. 1972).

5 Harold Lind, "International Migration in Britain," Chapter 4 in Sociologicel
Studies 2: Migration (Cambridge, Camisidge UP, 1969) edited by J.A. Jackson,

(p. 76).
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on a wide territory and might be expected to continue until wage levels are
equalized, but out-migration depends most fundamentally on the propensity of
the population at origin to migrate and secondarily on local labor market
conditions. As migration draws off the most mobile and most productive, the
remaining population is increas&ngly disfavored in terms of human resources,
enjoys lower total disposable incomc, and is in general increasingly wunattrac-
tive to expanding firms as either ~ final market or a source of labor..2¥
Perloff's argument receives support from a large number of sociological
studies which indicate that,in general,the greater the absolute net migration
in one direction relative to the total turnover (or, in formal terms, the -
higher the migration "efficiency") the greater the disparity in the patterns
of age, sex,and edvcational selectivity between the two cross-flows. Further-
more, Vanderkampe'! work on return migration suggests that the higher the
efficiency ratio, the larger the proportion of returning natives in the in-
migration stream to the population losing area-—- hence less actual “new blood."éz-
Some net migration models attempt to avoid simple population adjust-
ments by using as a dependent variable something other than absolute net
migration or total net in- or out-migration rates. In constructing one of
the more interesting migration models, Ruth Fabricant begins with a gross
migration formulation based on a migration decisicn model and transforms it
into a net migration model in which the dependent variable is the difference

between cross~flows, each weighted by the ratio of the destination population

28 H. Perloff, E. Dunn, E. Lampard, Regions, Resources and Fconomic Growhh
Philadelphia: Resources for the Future, 1960).

JZV'J. Vanderkamps, "Migration Flows, their Determinonts and the Effoct of
Return Migration," Journal of Political Economy, Vol. 79:5 (Oct.~Nov., 1971).



http:equaliz.ed

54

to the sum of origin and destination populations.¥ Fabricant introduces
the adjusted variable to avoid the estimation difficulties inherent in using
‘& limited variable in which most of the observations lie close to the boundary,
and does not expiain the logic underlying these weights. However s they
imply the expectation that under complete equilibrium random movement from
each area to the other would be directly proportional to the size of the
origin populations -- that is, there is constant net migration from the larger
to smaller area unless constrained by economic and social differentials.

Othe? arguments are also possible, however. For example,'it could be
argued that under equilibrium conditions the expected cross-flows, Mjj and Mji ,
will be directly proportional to the origin populations and inversely propor-
tional to the nuﬁber of local opportunities, which under equilibrium conditions
might be assumed to be proportional to population.

An adjusted measure of net migration employed by Shio/and Kono in
their analysis of inter-prefectual migration in Japan in 1956 and l9élé£yiswbuilt
on the concept of 'relative stream velocity," which Bogue, Shryock and
Hoermann found to make a marked improvement in the results of the simple
analyti.al models applied in their examination of subregional migration in

the U.S. 61/ The "relative stream velocity" is defined, using our notation,

* . In the standard notion of this paper, Fabricant's dependent variable is
therefore: J—

B ) Ay

ég/ Shigemi Kono, Mitsury Shio, Inter-Prefectural Migration in Japan, 1956
and 1961: Migration Stream Analysis (New York; Asia Publishing House, 1965),

éi/ D.J. Bogue, H.S. Shryock, S.A. Hoerwmann. "Subregionel Migration in the
United States," 1935-1942," Volume I, Streams of Migration between Subregions
(Oxford, Ohio: Miami University, 1953).




as ) M .
uy=_4 -+ B x 100 =100 ., A

where Py = population of origin plus that of all potential
destirations, i.e. the total population of the
migration system.

The net migration measure used by the Shio and Kono is simply

wj = Vij - Vji = 100 Pt (MiJ-MJi).

piopj

With this form of adjusted dependent variable expected equilibrium net
migration is zero, but  expected net migration under any regime of inter-
regional differentials is directly ' related to the size of the total migration
system. There has been insufficient analysis of time-series migration data

. to psrmit a judgement on whether adjustments for total population size are
needed and whether this particular ferm is appropriate.

Kono and Shio also tried an alternative form of dependent variable,
vij » Djj -- that is,'net relative stream velocity'multiplied by the distance
between the two areas. This produced much less satisfactory results, however.

Ad justed measures of migration have frequently been used in geographic
and demographic studies of migration, many of which have becn directed at
ldentifying simple persistent regularitiesin population movements.

Among geographers, migration has most generally been treated within
the framework of gravity and potential concepts of human interaction, Using

models drawn from Newtonian physics, the central concept is that
expected migration (or other form of interaction) bstween two populations

under ceteris paribus conditions is directly related to some multiplicative

function of their populations (or some measure of activity levels) and
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inversely related to some function :centering on the distance or "spatial
‘friction" between them.¥ Were such regularities identifiable, then
migration data could be adjusted for these predictable relationships to more
clearly focus on the influence of other social and economic factors.

Yet while the direct relationship between migration volume and destination
populations and the inverse relationship between migration volume and migra-
tion distance are persistent and apparently universal, the underlying causes
of these relationships remain obscure.

Perhaps at the extreme of efforts to standardize for systematic
differences in origin and- destination population size and spatial juxta-
position 1is the method proposed by Ralph Thomlinson for controlliing for
seven spatial variables, including size and shape of origin and destination
areas, population distributions in the origin and destination, and distance
moved.égy Whatever the form of adjustment or standardization however, it
must be recognized that controlling for one or another variable, whether
it be demographic, spatial or socio-economic, implies that the independent

effect of that variable is unequivocally understood. When the a priori logic

# The most fundamental concept in the gravity and potential approach is
that of the "energy" of interaction between two centers, "i" and "j"
In its initial form, this was defined as

1] Dy
but if the modifications introduced by subsequent researchers are taken into
consideration, the generalized form of the "energy" concept becomes

- (SERE - (S,

L 4 _
| D 5
where ¢i, Mj = a variety of weighting factors for the populations at
"i" and "j", respectively
a, b, ¢ = pystem constants, or alternatively, functions of other

variables.
See: Gerald P. Carrouthers "A Historical Review of the Gravity and Potential
Concepts of Human interaction", Journal of the American Institute cf Planners
22 (Spring, 1956).
QEJ/ Ralph Thomlinson "A Model for Migratlon Analysis" Journal of the American

Statistical Association, Vol. 56:295 (1961).
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underlying one form of adjustment is not inherently clearer or more convincing
than that of an alternative form, a measure of uncertainty enters

the interpretations of the estimated parameters. In multiple regression
analysis it seems preferable as a general rule to use only simple rate measures
and treat other population and spatial factors as independent variables in

the model.

Gross Migration

Several forms of dependent variables are conmonly used in. gross
migration models founded on behavioral assumptions. The choice of whether
lifetime, migration, (born in "i" and living in "3"), period migration
(living in "J" at present and resident in "iv t years previously), or total
moves (registered moves from "i" to "J" during period t) is used is often
determined by the nature of the available data, rather than from theoretical
’considerations. When available, total registered moves between areag is
probably the most desirable measure of migration given the reasoning underly-
ing the bshavioral approach. More typically, one must be content with 1ife-
time or period gross migration data based on change of residence criteria.

The absolute level of gross migration has been used as the sole dependent
variable by Beals, Levy and Moses (1967),63J/ and as an alternative dependent
variable by Sahota (1968fé&/ and Ichimura (1965).é2/ More commonly, the

gross migration rate (Mij/Pi) is used, as by Levy and Wadycki (1972).éé/

63/ R.E. Beals, M.B. Levy and L.N. Moses "’~tionality and Migration in Ghana,"
The Review of liconomics and Statistics, Vol. XLIX (Nov. 1967), p. LBO-486.

64/ G.S. Sahota "An Lconomic Analysis of Internal Migration in Brazil,"

Journal of Political liconomy, VOL. 76 (March/April 1968), pp. 218-2L5.

éﬁ/ 5. Ichimura "An Econometric Analysis of Domestic Migration and Regional
Economy," Repional Science Association, Papers and Proceedings Vol. XVI (1965).
66/ M.B. Ievy and W.J. Wadycki "A Comparison of Young and Middle-aged Migration
in Venezuela," The Aunual of Regional Science Vol. VI:2 (December 1972) pp.73-85.
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The rate can be calculéted for total gross migration, or calculated with
bolh migration and base population referent to a specific population sub-
group. Most of the studies using this form of the dependent variable argue
that it measures the probability of migration. This is not precisely accurate
since in general the base population is the initial total or sub-group popu-
lation at origin. When the mcasure of population movement is interval migration
(Mij as defined earlier in this paper),hOWever,_the average population-at-risk
is not the initial origin population, but ﬁhe average numbef living in "iv
during the period who (a) were living in "i" at the beginning of the period
and (b) survivaduntil the end of the period. Assuming an even rate of out-

flow of gross migrants, an appropriate estimate of the population at riskb

Py% is J J
Py = Pi(2) - My o+ L % M, .
. 2 J
J#L JA
where P;(2) = the origin population at the end of the migration interval

Mji,Mi- = the population living in Jy1 at the end of the migration
J interval that wag living in i,j at the beginning of the
migration interval.
fnother  common dependent variable is the share of a particular stream
in total out-migration from each area--in the notation used in this paper,
Mij/Mi.. Sjaastad has argucdﬁﬁy that this form of dependent variable eliminates
many of the factors which would cause differences in aggregate mobility and

better reflects the influence of economic and social differentials between

areas and the true travel and information costs associated with distance.

57/ L.A. Sjaastad, "The Costs and Returns of Human Migration," Journal of
Political Fconomy, Vol. LXX:5 (Oct. 1962) part II.
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Following Sjaastad, the allocationbvariable has been used by Greenwood
(l969),f2y and Levy and Wadycki (l97h)ﬁﬁi/

By was of illustration of the potential biases in this approach,
consider that the probability of moving from "i" to "j" is the produét of

the probability of moving from "i" and the conditional probability of moving

- to "j" given one is moving from "i." In formal terms:
PMig) = P( )ePQi 5|0 ) .
If p(My; ) = f(Xi, X7), where X; represents origin characteristics and Xi

represents the average characteristics of places other than the origin, while
P(M.j M )= g(Yj, YE) where Yj represents characteristics of place "i" and
Y3 characteristics of potential destinations other than "j", then analysis of
P(M; ) or P(M'j'Mi.) alone is meaningful only if there is independence or
only slight correlation between the Xs and Y;. If several variables are
common to both probability functions, estimation of oniy cne of these functions
gives a biased estimate of the effect of the common variables on "migration.¥
Sociological evidence suggests that there may be considerable simultaneity
between the above two probability functions due to the effect of the distri-
bution of past out migrants from an area on the rate and distribution of
current migration. Numerous studies have described the institutional factors
underlying the phenomenon of “chain migration" wherein migrants are drawn from
one arca to another by means of the social networks encempassing linking the

. LY
population at destination with that at orlg1n.~~/ Bogue has argued that

§§£7 M.B. Levy and W.J. Wadycki "What is the Opportunity Cost ol Moving?"
Reconsiderations of the Lffect of Distance on Migration,". Fconomi.c Development
and Cultural Change, Vol. 22:2 (Jan. 1974), pp. 198-21J.
69/ M.J. Greenwood, "An Analysis of the Determinants of Geographic Labor
Mobility in the United States," The Review of Iiconomics and Statistics

Vol. 51 (May 1969), pLp. 189-19.
70/ J. MacDonald and L. MacDonald "Chain Migration, Ethric Neighborhood
Formation and Sccial Networks" Social Research 29(4) (Winter 1962). g
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"There is a aéries of stége; in the development of any migration stream.
From initial invasion it develops into a phase of settlement which at its
peak becomes routine, institutionalized."izy Bogue further “Eontends
that as a corollary the selectivity of a migrétion stream declines as the
stream becomes established. Harley Browning's long term study Qf migrants
into Monterey, Mexico appears to substantiate this thesisﬂzl/ Past patterns
of migration may affect _the choice of deétination, as strongly suggested
in the work of Greenwood (1970)12/ and Levy and Wadycki (1973);12/ " they may
also influence total out-migration . by entering as weights in the assessment
of aggregate opportunities lying outside the origin, or as constraints on
the perceived "action space" which defines the set of relevant alternative
locations.

Until migrant behavior is better understood analysis should prcbably first
address the gross migration rate, Mij(a)/Pﬁ(a), where Mij(a) is the number .
of migrants in population sub-group a, and Pﬁ(a) is the average population-
at-risk at "i" in sub-group a. In extended studies, however, it would also be fruit-
ful towonsider both Mi,(a)/P%(a), the * out-migration rate without respect

to destination, and Mij(a)/Mi'(a), the destination distribution of total gross

out.-migration.

f%;/ As quoted by C.J. Jansen (ed.) Readings in the Sociology of Migration
Oxford: Pergamon Press, 1970), p. 16.

12/ H.L. Browaing, "Migration Selectivity and the Growth of Large Cities-in
Developing Societles," Chapter VIII in National Academy of Science, Rapid
Population Growth: Consequences and Policy Implications Vol. IT (Baltimore:
Johng Hopkins Press, 1971). '

73/ M.d. Greenwood, "Lagged Response in the Decision to Migrate," Journal of
Regional Science, Vol, 10:3 (Dec. 1970).

71/ M.B. Ievy and W.J. Wadycki, "The Influence of Family and Frierds on
Geographic Labor Mobility: An International Comparison," The Review of

Yconomics and Statistics, Vol. LV:2 (May 1973).
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A separate question concerns the desireability of aralysing the
total gross migration rate, stratifying the migration data by population sub-
groups and applying the same model to each, or stratifying and treating different

sub-populations with: different models. These issues will be discussed

later in this paper.

The Treatment of Irdependent Variables

As already noted, the independent variables of econometric models
can typically be divided into an Yeconomic! component the construction of
which is tied to formal economic theory, and what Fabricant calls a "barrier
function" incluaing social and spatial factors assumed to inhibit or facilitate
mobility. The &ariables in the "barrier function" are by and large
less carefully thought out than those in the economic component.

Most recent econometric models of migration have been cast in log-
linear form under the assumption that the factors underlying migration work
multiplicatively. The log-lincar form also permits the regression coefficients
to be directly interpreted as clasticities. Alternatively, the model can be cast
as a . simple linear function. Where the two forms have been ccmpared |

the logarithmic form generally provides a somewhat better
overall fit, but the differcnces are not marked., Occasionally, more complex
or mixed forms have been used. Sahota (1968), for example, uses a logarithmic
transformation of a model in which distance and regional dummy variables are

entered as expwmentials, According to Sahota,

F L et et Do)
M.
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~

where f(E) = function of wage and employment variables in
: multiplicative form.
g(8) = function of social variables in multiplicative form.

By = distance between "i" and "j".
0 = a dummy variable for the region in which the destination
state is located.
Another exceptional form is used by Rempel, who includes linear forms of
distance and relative amenity variables in a model in which all other variables

are treated as logarithmic transformations.

The fconomic Sub-Function

In most of the models considered in this chapter the researchers are
most conzerned with the response of migration to economic variables, and the
structure of the economic sub-function embodies explicit or implicit hypotheses
about the decision to migrate or the adjustmqnt mechanism of the labor market.
Following the lead of Lowry(1966), Greenwood (1970). and Levy and Wadycki (1972,
1973) both enter origin and destination wage:and employment Mmeasures ag discrete
variables, so the economic component is of the form

a a

‘ a_ a
fE) = W, W2.u.u
1 j 1 J

vwhere wi,wj = wage levels at the origin and destination, respectively.
Ui,Uj = unemployment levels at the origin and destination,
respectively.

Alternatively, the homogeneity assumption that aj = - ay , and ag = -8,
may be eriployed. When the homogeneity assumpticn is not employed the
coefficients on destination variables ' are typically significant and with the expected
sign, while the coeffizients on the origin variablss are often statistically insige-
nificant and with the wrong éign. Imploym.nt and wage variables at both

origin and destination are also fairly sensitive to the model specification,

particularly to the inclusion of a migrant stock variable, discussed below.

Henry Bempel, Labor Migration into Urban Centers and Urban Unemployment

in Kenya (unpublished PhD dissertation, Do T :
- 1970) Chap. IV. » Lopt. of kconomics, Univ, of Wisconsin,
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When the dependent variable is migrant allocation, the appropriate
interpretation of the independent influence of origin variables is not clear
since it is presumably the relationship among alternative destinations which
is a determining factor in the choice.

Frequently the absolute value of the coefficient on destination wage or
' employment differs significantly from the coefficient on origin wage or
employment, and 4t 1s not clear what the expected relationship between these -
values should be even within a model using gross migration rate as the
dependent variable. In fact, consideration' of discounts for rigk and
incomplete information suggest that the elasticities may not be symetrical--
there may, for instance, be a relatively weak negative response to destination
unemployment rates which are lower than origin rates, but a strong negative
response to rates which are ahove destination rates.

Differential patterns of migration selectivity between streams may
also affect estimates of overall responsiveness to economic variables.

Sahota (19685¥i/ using Mij/Mi, as the dependent variable, finds that absolute
elasticities of migration with respzct to origin and destination wage levele
are very gimilar for male migrants age 30-59, but that male migrants age 15-29
are much more responsive to destination wages than to origin wages. Levy and
Wadycki (1972)%1/ using the sane dependent variable, found comparable
results and,in addition, indications that female migration at, whatever age
is not significantly correlated in the expested direction with cither origin

or destination economic variables. - Systemoatic differences in the respouse to

economic variables by migrant sub-groups may partially explain the often ambiquous

19 Ssahota (1968) op. cit.
Levy and Wadycki (1972) op. cit.
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results of unstratified models, since cross-currents (eg. rural-urban and
urban~rural) can differ significantly in their age and sex distributions.

The Fabricant model doesn't incorporate wage and unemployment
variables directly, but ﬁodels the migration decision as a behavioral
response to the difference between expected labor supply -labor demand gaps
in the origin and destination. Under Fabricant's assumptions wage adjustment
to excess supply or demand is assumed to be sticky,with labor force adjustment
taking place in the short-run through changes in the unemployment rate. 4n
unusual behavioral assumption of the model is that labor adjustment to inter-
regional differentials in wage and employment rates is sluggish because each
potential migrant.while encouraged ‘to migrate to areas where
the excess of labor demand over €X ante supply is large, is discouraged by
the expectation that many competitive migrants will be drawn to areas where
wage rutes are high and unemployment rates low.

Id

In its tested form Fabricant's basic model is

* 3* 3% 3* -
dj(6) - 55(t) d;(t) - s, (t) i
M y(6) = N ; L) + o
Sj(t-—l) sj(t-—l)
where Mij(t) = interstate migration of males in labor force

* 3 over age 15,

dj(t),di(t) = expected labor demand in period t in "j" and
"i" respectively. In testing the model it is

asgpumed this equals ex post employment.

* *
Sj(t),si(t) = expect.d supply of labor in "j" and ™.* in
period t.
5j(t~1),5; (t-1) = realized supply of male labor in previous period
A = parameter; responsgiveness to differential labor
demand-supply gaps.
G(g) = Iparrier function' including social and other

factors assumed to spar or inhibit, migration.

In addition, Fabricant assumes that expected supply, i.e. the
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level of competition each migrant expects to face, is a linear function of
the relationship of local wage'énd employment levels to thoss in all cther

locations during the previous period:
s;;(t) -k +a Wi(e-1)  _q |+ a Ui (t~1) -1

o, (+. : —(t~ -
5 (6-1) W=(t-1) T CY I

where Wj(t-1),W(t-1) = the average wage in "i" and irn all places
otner than "i" at t-1.

Ui (t-1), Uy (t-1) = the unemployment rate in "i" and the average
unemnployment rate in all places cther than
it at t-l. ,
constant reflecting long term adjustment of

expected to actual supply.
aj,a, = ¢oefficients of adjustment with the expected
values a1>0, 2,<0.

=
1

Br substituting the expected supply function into the basic model and applying
the weights described earlier, Fabricant derives an adjusted net migration
model®* which in overall structure is not dissimilar to a number of other models

except for the fact that the estimated coefficients are products of the underlying

# In its complete form, the Fabricant model is

PiMij  PyMy =)\‘———Nj(t) ) N-l(t')—l +a>\rv“v;(t_1) ) wj(t_l')“l
Py + Py Py + Py §4(t-1) si(t-l‘)l 1 W(t-1) ws(t-lj

+ a

Uy (6-1) _ U3(b=2) 1 b b b,Qu Dy
e M can e

1

—a~—,

|

+ b, | PRij(e-1) = PRy (=10 g g
3 Pi + Pj
where notation is as given irn text™and
NJ(t), N:(t) = reelized male employment in period t in "j" and "iV.
Rid(t-l),RJitt—l) fraction. of tutal lifetime out-migrants from "i", "j",
: living in "j", "i%, at t-1. ‘
o
]
C

i

distance between capital cities of "i" and "J".
length of contiquous borders tetween states "i" and
Wi, A proxy for short-range migration.

a welght = (Pj—Pi)/(Pi+Pj)

constant..

e Cua
n ot

i
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‘ pafameters.Also,the model inéludes not only orjgin'and desvination wage and
employment variables, but a measure of alternative opportunities as well.

A explicit model relating rural-urban migrant béhavior to urban wages
and unemployment in developing cowivies has been developed by Michael TodaroZEJI
In trying té explain the persisiently high levels of urban employment in sub-
Sahara Africa, Todaro suggeets that in the largely undifferentiated and highly
fluid market for unskilled African labor e probabiiity that an individual
will find a job in the '"modern sector! (where super-warginal minimum wages are
enforced) is chiefly a function of the length of time he spends in'the
urban sector. Under these labor marxet conditions,#*
which have been discussed in detail by Josef Guglqr,zg/ the present value to

a potential migrant of the expestied urban-rural income differential is
n

wo) = tgo [P (6) - X.(6) 7.5 at - 0(0)

where  P(t) = the probability of being employed in the "modern®
g sector as of period t.

Yu(t) = the modern sector or institutional urban wage in
' period t.
Yr(t) = the rural scctor earnings tnat could Le realized in
period t.
n = the numver of periods in the migrant's planning horizon.
r = the sgubjective discount rate.

In the Todaro model the probability of being ewsployed in the modern sector by

period t is

t, ).
PV =TT ¢ Y I @ -T0))
x=2 a=l

where T((s) = the probability of being selected from the stock of
urban cnemployed in the period s.

8/ M.P. Todaro, "A Madel of Labor Mpgration and Urkan Unemployment in
Less Doveloped Countires," Amovican Feonomic Neview, Vol. =9 (March, 1969),

KQJ/ See, for exwnplo, "On tho Theory of durnl#Wrbnﬁ Mi I
' " Lo gration: The Cane of
Sub-Satiiran AMriea," in J.A. Jnckson (ed.) (1969) op. eit,
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Practically, Todaro defined '(s) as the ratio of new job openings (i.e.

moiern sector employment expansion) to the number of aspirants, i.e. to the
nunber of urban unemployed or marginally employed in period s. One important
short coming of the Todaro model is that in urban Africa labor turnover is very
high due to a considerable proportion of the Africa labor force being target
workers or "coﬁditional" urban workers whose essential social and consumptive
orientation is towards ths rural secbor.ég/ Turnover rates may be a function
of the likelihood of regaining modern employment after a period of absence
from the urban sector (as Gugler suggests), but it nonetheless increases the
probability of gaining employment in anylperiod, thereby ralsing "equilibrium
unemployment" under the Todaro model. The Todaro model also does not explicitly
consider the income that can be earned in the urban non-modern sector which
reduces the oppo;tunity costs of walting for a modern sector Job.gl/ Still,
the model does make a considerable contribution to the theory of che economic
aspects of the decision to migrate by explicitly noﬁing the interrrelationship
between wage and unemployment variables, and the role of the urban "truaditional"
sector or non-modern seztor as a '"holding tank! for aspirants to modern sector
Jobs.

Rempel has attempted to test the migrant response to Todaro's expected
income variable using swrvey data gathered among urban in-migrants in Kenya.

The economic component of the Rempel model can be written:ﬁgy

80/ Gugler (1969) cu. cit.

81/ The basic Todar» model has been expanded to include both petty
employment and transfers {irom the urban employed to the urban under-employed. See
J.F.5. Levi, "Migration from the land and urban unemployment in Slerra Leone."
Oxford Bulletin of FEconomics and Statistics V. 35(4) {Nov. 1973).

82/ Rempel (1970), op. cit., Chap. IV.
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F(E) = ap- (Vilt) - Vj(t)) + a,- Vy(t)

with - b Y (t-k)
Vi(t) -

i
1

= current value of forgone rural earnings
k=1 1+r for the next four quarters. foregone by
those migrating in period t.-
¥4(t-k)

Hi
!

= current value of anticipated urban earnings
k=1 (L+r)K during four quarters after migration by
those migrating in period t.

Vy(t)

I

the average income in origin "i" during period t-k

where Y, (t-k)
among men who migrated to "j" in periods t through t-k.

YJ(t-k) = the average income in urban destination "j" in time
period t among men who migrated to "j" in time period
t-k.
t = the time period of migration (in quarters)
r = an appropriate discount rete - Rempel uses the rate on

consumption loans.

of the cconomic function, but since he has no data on these costs,
he simply introduces distance as a cost—-proxy in the manner of other models.

‘

<In addition, Rempel considers moving costs to be properly a - component

Rempel justifies this approach to the calculation of expected rural and urban
carnings on the grounds that Ypotential migrants perceive their expected income
in ™" in terms of their own past income experience in "i'" and “he past ircome
experience in "i" of other rccent migrants from "i%, In fact, the form used
implies that migrants during period "t expected their potential their potentlal
rural income in the (t+k)th quarter period after migration to be equivalent t-
the average rural income in "i" in the (t-k)th period by those who moved after
the (t-k)th period. The expected future rural income streams are
thus @ mirror image of experienced past rural income streams. For expected fu-
ture urban'income streams it is assumed that the income in the lst, 2nd,

3rd vand hth quarters after migration will be equivalent to the average income
luring the quarter in which migrapion takes place of ien who have been in

she destination 1,2,3 and /4 quarters respectively. No satisfying explana-
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tion of these unusual behavioral assumptions is presented, and the analysis

is seriously compromised by the fact that the

data on rural and urban wages is collected from a sample of migrants who are
presently in the urban sector. This introduces the possibility that thedata collected
from longer term migrants reflects the experience of those for whom the
differential between urban and foregone rural wages has been sufficient to
induce them to stay in the urban sector, whether because they have done parti-
cularly well in the city, or had particularly limited rural prospects. Because
(or perhaps inspite) of these biases, Rempel does not find the expected income
differential to be statistically significant in his empirical results. Kim
Seyeul uses a model with virtually an identical economic component as Rempel!s
to study migration between the rural and urban sectors of North Cholla province

W 8
in Korea, and his findings are similarly inconclusive:‘z/

As an alternative to the above models which focus on migrant response
to current employment and wage prospects, the human capital investment approach
to migration postulates that potential migrants will move if the present value
of expected future income streams in some other region exceeds the present value
of expected future income streams in the present region of residence by more than
the costs of migration. Human capital investment theory was first extended to
the problem of labor migration by Larry Sjaastad,gﬁ/ who noted that the labor

ad justment model of migration was in sharp conflict with actual migration

.Qg/ The Fconomic and Sccial Determinants of Rural-Urban Migration in
Korea: A Case Study of North Cholla Province (unpubl. PhD.dissertation, Univ.
of Hawaii, Dept. Agricultural Economics, 1973).

Bl Sjaastad (1962), op. cit.
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rates and the persistence of inter-regional wage differentia]é. Sjaastad
recognized the heterogeneity of labor markets between areas, hypothesised
that "migration is a search for opportunities in higher paying occupations',
and sought to "treat migration as an investment increasing the productivity
of human resources--on investment which has costs and which also renders
returns.”gi/ While the goal of Sjaastad's work was to "determine the return
to investment in migration rather than to relate rates of migration to income
differentials," his more important céntribution was the cogent explanation
in terms of human capital investment theory of such observed patfefns as
the strong age and education selectivity of migration. . Some extensions and
+ modifications of Sjaastad's theory were subsequently contributed by Gary Bec'ter,
parﬁicularly with regard to the timing of‘migration within the life cycle.éﬁ/ |
In attempting to estimate the rate of return. to migration, Sjaastad
emphasizes, the costs of migration are not limited to the costs of moving, but
also include the investment costs of undertaking a new occupation or careet.
Slaastad’s 'main conclusion, in lact, is that "migration cannot be viewed in
isolation; complementary investments in the human agent are probably as important
or more important than the migration process itself.“gz/
Recently Samuel Bowles has tested certain of the implications of the
human capital investment ﬂheory of migration -—in E2iticular the declining

responsiveness with age to given differences in the present value of origin

85/ The 1iterature on the human capital approach to migration has
been revicwed by Mary Jean Bowman and Rober%;G-'Mych,”Schooling, IExperience
and Migration ; liunan Capital Changes"J ASA 62 No, 319 (9.1967) p. 875-879.

8/ Gary S. Becker Human Gapital, A Theoretical and Imprical Analysis
vith Special Reference to Iducation (New York: NBER, 1964) esp. p. L8f.

87/ Sjaastad (1962) op. cit., 92r,
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and destination inéome streama, and the increased responsiveness with higher
levels ¢ " education--and appears to find confirming evidence for these hypotheses.'f'g-fi

All of the models noted above abstract from or make simplifying
agsumptions about the process of structural transformation and the changing
attitude toward- different economic and social roles which underly rural-
urban migration in both developed and developing countries. Although economists
perceive migration as a movement from areas or sectors with lower levels of
productivity to areas or sectors with higher levels of procuctivity, migrants
typically euvision migration as a process, not necessarily a once-and-for-all
change of residence ., leading to more promising career pathe and lifestyles.
Although these long-run considerations are explicitly taken into account in

the human investment approach, in reducing the potential migrants decision

_8¢/ The original Bowles model was
NMsn(a)

P (a)

S

= by + b1¥(a) + byA-¥(a) + byse¥(a) +,b,P

where NM_.(a) = net south-north migration in population subgroup "a' (96
subgroups, representing all combinations of 8 age categories,
6 schooling categories, and 2 races).

southern base population in each of 96 subgroups.

log of expected lifetime income differential in $1000
(based on discount rate of 6% per annum and a 1% gain
per year in productivity).

age which defines the subgroup.

number of years of schooling which defines the subgroup,
a meagsure of the extent of poverty: fraction of male
workers in subgroup in south earning under $1000 in 1959,

1

P
y?§§)

i

I

I

T v >
it

cf, Gamuel Bowles "Migration as Investment: Mnpirical Tests of the Human
Investment Approach to Geographical Mobility." Review of lFeonomic and
Statistics, Vol. LII (4) (Nov. 1970).

William Appar, however, has been critical of the use of the net migration
rate and of the division of the income differential by 1000, which alters
all the coefficients in an interactive model of this sort. e offery an
alternative rormulation using Fabricant-type woights, and employing the
square roots of the income differential, rather than logs, to capture
non-Jincarities,
ef. Wm, Appar, “Miwration?nlnvestmnntz some IFurther Considerations” }ﬁncupnions
Paper No. 64, Harvard University Program in Urban and Hegional liconomica

(May, 1970).
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mcdel to one in which the dominant elements are perceived future income
streams ‘ind a personal discount rate, the assumption is at least implicitly
méde that the migrant is a rationalist-idealist decision maker in an environ-
ment of perfect knowlédge.

Even in countries not under-going rapid change, however, carrer choices are
characterized by a great deal of'unccrtainty concerning both individual
capacities and future patterns of economic development. (Frank Knight early
moinygd out the difference between such uncertainty and "risk" in wnich the
probabilities of alternative outcomes are known and the probable utility of
alternative choices galculable). It is also unlikely that information
feedback in the labor market, is sufficiently rapid that general equilibrium
can be reached in the absence of perfect knowledge. Individual adjustnent is
limited since individual carcer paths may entail substantial embodied human
cépital investment 55 . job or occupational changes after the carly working
years may involve the forfeiture of considerable investment in training, etc.

Depending on poals and ciréumstances, game theorists suggest tant there
are numerous alternative strategies for handling absolute uncertainty, and
Ruth Mack has characterized the central problem of planning in an uncertain
environment as "how to minimize the costs of uncertainty in terms of the net
expected utility of purpoéive, deliberate conduct."iﬁy From thig porp.t;ective,it can
be suggested that potential migrants(as well as non-migrant carcer choosers)
initiate their choice not on whe basis of expected returns in specific alternative
carcerg, but with ﬁhe intent of maximizing the likelihood of rela‘ively high

pormanent staius, cconomic and otherwise, within the peer group ~with which they

89 See Otis Dudley Duncan "Methodological Issues in the Analysis of
Social Mobility," in Snelser ang Lipsct (eds.) Social Structure Mobility and
Fconomic Dovelopment (Chicngo: Aldine.Publishing Co., 1966).
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identify --recognizing that neither the perceived peer group not the values
held towarcds statuses need remain constant over a lifetime.

In contemporary Korea, there appears to be broad concensus within all
strata of society that the future will not belong to peasant agriculturalists,
and a career in small scale agriculture is viewed by many rural youth as
a fall-back lifestyle if other aspirations cannot be realized or are Jjudged
unrealistic. In Korea, as in the U.S. and other countries, the shift of the
labor force from the agricultural to non-agricultural sector is realized less
tﬁrough the departure of established workers from agriculture than from a
decline in the proportion of cach cohort of new entrants into the labor force
choosing agricultural careers.

Human capital investment theory provides , cogent explanation for such

a pattern. All occupations require a greater or lesser amount of
human capital investment either thorugh formal education or on-the-job-train-
ing. The longer period over which the returns to such investments can be
realized and the opportunity costs of delaying in mnaking such investments
provide incentives for (worker-paid) human capital investments to be
concentrated in the carly working yecars., Fewer hunan capital investments are
made in the later working years, and these tend to be increasingly specific
to ar ipdividual firm or industry, so that a larger share of the costs of

. . , 90 /
such investments are borne by the firm rather than the worker himself.

Since younger workers face a longer period over which their E;aining can become

obsolete they have a particular incentive to invest in skills which

90/ Gary S. Becker, (1964) op. cit., Chapter 2.
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are very generally applicable-to those sectors of the economy which are perceived
to be most advanced and dynamic. And because they have not yet made a large
investment in & particular career path, the capitel losses through inter-
firm or inter-occupational mobility are typically less for younger workers.
Iichard Nelson has argued that modern production techniques in dualistic
economics are concentrated in large scale firms,gi/ and it is here also that .
the concentration of opportunities for advanced and dynamic human caﬁital
investmert should be expected. Such opportunities should also be available,
albeit to a lesser degree, in small firms which are linked to large firms through
sub-contracting arrangements, ctc., - Morcover, even the so~called "bazaar
sectorof the dualistic urban economy may offer experience in dealing with
customers, book-keeping, etc., which has some degree of transferability to
the modern sector. |
For young males entering the labor force, especially those with at least
& sccondary education, immediately obtainable wages may be lésé important,
than the opportunity to make investments in skills likely to be of long~term
relevineeo Lo the modern sector. Since such inVCﬁtments are likely to be paid
by the workers themselves through wages which are less than their potential
marginal productivity, age-specific wage rates may greatly under-state the
real difference in the value of economic opportunities in different regions
and scctors.
Inclusion within the economic function of variables which approximate

the avallability of percelved availability of desired human capital investment

%1/ R.R. Nelson, T,0, Gehultz, R.L. Slighton Structural Change in a
Developing Feonomy: Columbia's Problems snd Progpects (Princeton: Princoton
U.P., 1971) pp. 103-127.
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oppdrtunities is thus an alternative to the use of the present-value of future
income streams as a means of incorporating the logic of human capital invest-
ment theory into the econometric analysis of migration. Within this frame-
work, ¥€ would tentatively suggest the inclusion of the following variables:
(a) the ratio of wages received by mature workers in the modern sector to
the earnings of mature workers in the agricultural sector; (b) the rate of
growth of the gap between the earnings of mature workers in the two
sectors in the recent past; (c) the expansion of employment in ‘modern
technique-using firms ' relative to the number of potential candidétcs for
these positions already in the sector or region; (d) short-term expected
wages in the urban sector for the particular migrant sub-group; and ( ¢ the
likelihood of receiving relevant training in the nen-modern urban sector.

In applying such a model, stratification by educational attainment, a5 well
as by age and sex seems desirable, with appropriate modifications made in

the independent variables.

Operationalizing the above cconomic function poses numerous problems,of
course. The urban "modern" sector must be identified, and the approaches taken in
the BACHUE-2 and Byecrlec~Haltor models have already been discussed. Tentatively,
mature workers might be defined as those age 35-45.  To the expansion of
employment in the urban modern sector it may be desircable to add an estimate
of the number of superannuated workers leaving the sector, and as a
simplification assume that once in the modern sectd workers leave orly
through death or petirement. Serial data on the number and age of_workers by
industry and fim size may suggest the extent to which recruitment of new

workers to the modern sector is largely from the cohorts of new entrants to
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~ the labor -férce (as in Japan)--this information in turn may be used to define
the relevant body of potential candidates to these positions. Because of the
difficuliy of establishing actual rates of involuntary unemployment, especially
among adolescents and young adults, expected short—term income is probably'
best calculated on the basis of age-specific activity rates-—employment
divided by the cohort populations--in the modern and non-modern urban sectors,
excluding the military and school population from the denominator. If age-specific
earnings in farming cannot be readily determined, it may be necessary to use some
proxy measure—-perhaps a weighted average of hired labor wages in agriculture and
non-agricultural, non-modern wages in the rural secctor.
A similar decision model <can also be applied to older male migrants.
If it is possible to separate off-far. from other rural out-migrants (and
it is not possible with Korean census data), the expectation is that among
off-farm migrants the relative importance or the variables reflezting ﬂuman
capital investment opportunities will deciine with the age ¢l the migrant
while the importance of short-term expected income differentials will increase.
It orr-farm migration can not be separated out, the results will. be influenced
by the proportion of older migrants who are in facs moving within the modern
sector, or within the nor-modern, non-agricultural secto.. . In fact, if the
sectqr.of origin can not be determined, it is probvably vnwise to run the
analysis on aggregated - observations including both rural-urban and urban-
rural movenent because of the prob.ble differences between the two cross-currents
in the pre-migration co.plements of human capital investment even within the

same age-sex—education sub-groups.
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Several of the econometric models discussed above either neglect to
consider female migration, or find that female migration is less responsive
to (aggregate) economic variables than male migration. fhis finding is not surpris-
ing. . In Korea, for example, virtually all women have been married by
age 30, and the migration of married women is typically as family members
accompanying a migrating husband. Three econcmic factors are probably
relevant to the migration of married women, which is egssentially a question
of whether they migrate with their husbands or stay where they are either
permanently (if male migration is seasonal) or temporarily (ie. the wife
delays migrating to join her husband). These are: (a) the busband's level
of income; (b) the value to the household of housekeeping services provided
by the wife; (c) thc potential income that can be carned by women as secondary
workers minus that foregone at the place cf origin. If identifiable widows
or divorced or separated women ave an importent component of rural-urban
female migration, it might be advisable to treat this group separately.

Young wunarried wemen of working ages might be expected to be more
responsive to economic variables Lhan married women. Buf, since, at least in
Korea, unmarried women sece themselves as target or temporary workers, they
are expected to be less responsive than males to variables representing
capital investment. opportunities, and more response to short-term expected

wages.

The Non=-ezonomic Sub-functions

The non~economic variables in migration models fall into what Fabricant
calls a"barrier function, and what we have already referred to as social and

spatial sub-functions. The key non-cconomic variables are distance, population
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size (destination and originj, age structure, levels 6f educatl onal attainment
or rates of school enrollment, and what has been called the "migrant stock"
variable.

Distance is almost always found to have a significant retarding effect
on inter-regional migrai.on volume. Sjaastad, Greenwood, Sahota, and
Beals, leVy, and Moses have all noted that distance has a much greater
inhibiting effect on migration than can reasonably be explained by the costs of'v‘
moving alone, however. Consequently, a central issue in migration studies
has been the question of what the relationship between migration and distance
actually means,

S.A. Stouffer early contended that distance was less a proxy for cost
than a measure of the alternative opportunities intepyening betweer the origin and
destination. 22/ Later he added the conccpﬂ of competition from other migrants
for destination opportunities. Testing “intervening opportunities" hypothesis
difficult by the problem of appropriately defining "intervening opportunities,"
and while the initial model provided a good fit to U.S. migration in 1935-1940,
subsequenl, applications have in general been less rewarding.

Alternatively, it has been argued that distance is a prory for the costs
of information about alternative economic opportunities. Altlough it can

be assumed that the density and reliability of information received through the

97 The editor's introduction to Jensen (1970), reviews studies
using the Stouffer model and the volume includes one such study, E.C. Igbell's
"Internal Migration!Bweden and Intervening Opportunities! Stouffer hypothesies
that the probability of moving a given distance ig directly related to the '
ratio of opportunities at that distance to the total of all intervening opportunities.
Under the assumption of a uniform density of opportunities, this reduces to
the statement that the ratio between the volume of migration from a comnon
origin to two different destinations is the inverse of the ratio of thelr
reapective distances from the origin. (ef. G.A.D. Carrouthers (1956) op. cit.).
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public media will decline with distance, and that the cost of obtaining
information'through direct observation will rise, the general asvumption is
that friends and relatives already living in other regions
will be the most important source of informationp23/

Consequently, it is argued that the "migrant stuck'--persons burn in
the origin and living in the destination at the beginring of the migration
interval--should be expected to be a significant determinant of current migration.

Although the distance variable in migration models may be correlated with
more complex factors, the discussion of alternative interpretations e often
unsatisfactory. - The argument that distance
is more than a proxy for travel costs is based at least implicitly on the
agsumption that migration entails a once-and~for-all move from origin "iw
to destination "j", and that total migration costs are encompasged. by that
aggociated with a single move. This agsumption is clearly act ¢ppropriate

P

where seasonal mipgration is an important component, of the migration statistice.
And cven when the move is intendedly permanent,we would argue that migrants
anticipate making periodic return trips to maintain  gocial cortacts and o
carry oul family or community responsibilitics. Farcvicularly in developing
countrias where mipgration is often a lengthy~'prOQLJd of skhifting Lomm¢u~
ments ~from one community snd life-style to auother, it is not uncemmon
for rural-urban migrants to make several retusn tidng & jear.

Transportation costs may increase only lincar ]y VL*h distance (as in
the case of railroad fares in South Korea), but the opporbinjty coubu assoclated

|

with making return Lrips from o more distanes location axn*likely to incrcaae
4

9y v Nolson, "Mig-atlon, HReal anomn ,ang dnfermations,” dournat ol
Ragional Seience, Vol. 1 (Spring, ,9>9) ppe h3=Th. !
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at more than a linecr rate because of the probledé'of scheduling longer
periods away -from the place of employment.

‘Thus although distance m>y indeed be & oy for factors cother than the gost’

i

of moving, the recurring travel costs imposed by eeparation are hhamselﬁes
not insignificant.

The sccond issue with respect to the role nf;iistance concerns the
Juxtaposition of a give. destination relative fo that of all other destinations.
In one sense this is what Stouffer's intervening opportunity medel sseks to
capture, at isagt in pavt. By considering only these alternatives which lie
between a particuler destlaation and the origin howe&er, the Stouffer model
implies either of two behavioral premises--that Jigrnﬁzs depart without a
fixed destination wng are "captured" by available opportunities on the way, or
alternately, that nigrants search i alternative apportunitics beginning
with those 1. places nearest the origin and <'.ep searcning whgn they find a
satisfactory opportunity. {Iha | lattor suggests Simmon's model of the
tulisfying declsion maker.) In a general sense, heowever, it can be suggested
thal if a awedel fails to Lake into acceoan. the total spatial array of altecnative
opportunitics, wmuch of the apparent effech of distaro- may simply be an artifact of
the particular yprtial creangemoat of the pl&cga in bne nigrition system teing
cluditd. To put th. preblem another way, alth)ugh‘tho apa . tal arranganont of
n places 12 uniquely defined by nin-1),/2 czeevvations on “an diroances botween
each possible pair of placen, ﬁhu effects of distanco on migration between
thege places cotimeted from & modgl wheh ncuudey only oripin and destination
characteristico and the daverveiflay dirtance may not hold for an alternative

arrangenent of these places, all olse being equal,
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There is some fragmentary evidence which appears to support this contention
this contention. For instance, Don Price in reviewing efforts to

relate distance to migration noticed that the slope of the decline of
migration volume with distance differed with the direction from the origin
in which the movement took place.gﬁ/ Furthermore, Greenwood's
estimated elasticities of inter-state migration with distance for each
state show an interesting pattern: states within the same region of the
country show rather similar elasticities, and the absolute valuer of the
(negative) elasticity. generally increases with the distince of the state from
the major urban corridors (Greenwood, 1970)

Iwo recent cconometric models bave attempted tc inciude the effects of
alternative opportunities on migration and choize of destination. levy and
Wadycki (1974) attempt to approximate the effect of intervening opportunities
in the analysis of out-migrant allocation patterns from states in Venezuela
by including,along with origin and destination variables, the highcst'ﬂveragc
wage rate, largest population size and lowest unemployment rates available in
states lying closer to the origin than the given ~destination. All three proxy
variables proved significant at the 0.01 level and sharply reduced the negative
coefficient on the distance variable. flonso (1971) has included
indices of both alternative opportunities and competitive origing in a model

95
of inter-metropolitan migration flows in the United Stntcs.*‘/

- e

Y/ 1.0 Price "Distance and Direction ag Vectors of Internal Migration,
1935-40", fogial Forces, 27:1 (Oct. 1948), cited by Carrouthors (1956) op. cit,

95/ V. Alonso "The System of Intermetropolitan Population Flows,"
Institute of Urban and Hegional Development, Working Papor No. 155, (Aug. 1971)
University of California, Derkeley. '
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The Alonso model is unusual and is best given in full:
al a a a 8,5 8.6 ar, 8.8 a9
MiJ = AOaPi ngi .PJ ogj ay,j ohj .Dij.oi cc‘j ou
a a a a a
. _ 3 T4 7
i a a a
1 8% 8g

where Mjy = gross migration flow from metropolis‘i"to metropolis
*3" (1955-60)
Py Pj = 1955 ' populations of "i" and "j', respectively.
8isEj = population growth rates during preceding five years in

i and Yj", respectively
Yis¥ per capita incomes at beginning of period, in "i' and "j".
hi’hj annual "degree days" at ™" and "j" (days below 72°F,
weighted by the short-fall in degrees).
Dij = great circle distance from "i" to "j" in kilometers.
O index of opportunities.
index of competition.

I

I

i

i

C}

In the Alonso model the total opportunities available to the population

at "i" ig indexed as O; and sums the attractiveness of all destinations given
the samo variables and clasticities which influence migration from "i" to "j".

In a simiiar manner, the index C: measures the total competition from all
’ f

Ij
origins for opportunities at "j", Since destination and origin variables
enter these indexes with the pame clasticities as arce estimated for Lhe model
as a whole, the podel has to be cstimated refveratively.  Alongso
finds origin income and degree days to be dnsipnificant and cxcludes them

from the model. AlL coefficients are signdficant at Lhe 0,01 Jevel except

for origin prowth rate,which 4, significant at 0.G5, and the wodel yields

2 .
an R7 value of 0,82,

An alternative approach which avolds the necessity ol reaching 4 solution

reltoratively could be built upon the geographert's concept of population potential
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and introduce as an independent variable the relative potential of a:
destination "j" on an origin "i" with respect to the total potential of

all destinations on "i', Geographers define the population potential of
"j" on "i" asgé-/
Vi(J) = k...}.:.‘j__
D
1)
8o that the relative potential of "j" on "i" would be

V. (4) - Ui(d) = (P./D:y) J(P/m
i %z; 1(8 iy )2 -

While computationally simpler than the Alonso model, it imbodies the
agsumption that potential is inversely related to distance raised to the
first power, and directly related to destination population, also raised to
the first power, while ignoring all other social or economie influences.
Migration stock” has been included as a variable in several models on
the grounds that, as Philip Nelson arpucd several years (L[;O,(// the strong
inverse relationship between distance and migration volwue arises from a
confluence of factors which affect both real income and information flows.
On the onc hand, separation from relatives and friends io o non-monetary cost
of migration which Increases ropidly with distance and a4 decline in Lhe
probable opportunitics to visit—--an alternative to the "rocurring costs®
argument made carlier.  The presence of "relatives and friends" in a dectination
area tends Lo reduce these poychic costs. Morcover, since the most meaning ful

Information about A destination 1o Fikely Lo be provided by persong alreacy

Yo/ Walter lsnard, Bethods o Repionaa Malyosin: An Jntroduction Lo
Reglonal Scicneqg (Cambridpe: ML Fress, 1960), Chap. 11 "Gravity, Potential
and Spatial Interaction Models .t

Ql/ P. Nelson (1956) op. cit.
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in the social network of “an individual, the distribution of 'relatives and
friends" also has an important influence on the availability and evaluation
of information about alternative destinations. These factors favor move-

ment to places where '"relatives and friends" already are, and an initial

incentive to move to places close to the origin will, ceteris paribus, be

amplified over time by virtue of the concentration in these areas of earlier
out-migrants from the origin.

Nelson also notes that since the distribution of "friends and relatives,"
is a function of past migration, it is also a function of all variables,
economic and otherwise, which influenced past migration. Building on this,
Greenwood (1970) has formally argued that if migrant stock is excluded as a
variable, the cstimated corrclation between current migration and current socio-
cconomic differentials may be biased since, though the intermediation of the
migrant stock, current mipration is in part a lagged response to past inter-
regional didferentials, Specifically, if there is serial correlation between
past and current inter-regional differentials, then the exclusion of LDO
nigrant stock variable will result in an over-estimation of the responsive-
neas of miprants to current inter-repional differentials.

Different verasions of one Mmigrant stock" variable hove been anployed.
Whereas Fabricant uces the froction of togal lifetime migrants from "1" who
are living in "j" at tLhe bepinning of Lhe migruﬁjon interval, Greenwood (1970)
usea Lhe actual number of Jifetine ndprants from Y10 vo "3 el A date prior to
1}212/

the mipration interva and Tevy and Wadyeki (1973) in applying the Greenwood

ye Greenvwood hadd Lo ehoose betwesn 1 fotime mipration data g ol
the end of Lho intepvid on which his migration data was based and data
from a decnde cayiier. oo avold cimultanelity problems he cloose the latter,
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model to Venezuela use the number of male lifetime migrants over nge 15

who had arrived in a destination state prior to the one-year interval

for which migration data was collected in the 1961 census.

In both the Greenwooud and Levy and Wadycki studies the inclusion of
the migrant stock variable sharply reduces the negative coefficient on the
geographical distance variable and raises the multiple correlation coefficient.
In fact, the migrant stock variable appears to work too well--in regressions
in which it is included the multiple correlation coefficients arc almost
always over 0.80, and reach [ 0.9/4 in Greenwood's study. Both Greenwood
and Levy and Wadycki found the migrant stock variable to be the mogt important
in terms of independent addition to B°. There are several disturbing  aspects
of Greenwood's results, however. As expected, the regression coefficients on
economic variables were relduced by the introduction of the mdgrant stock
variable, but both in the agregate (Greenwood, 1969), and for a large
pumber of individual states ((}J"m-nwood, 1970) the cocfficients on destination
income levels changed from positive Lo negative, and became statistically
inslgnificant. Morcover, with miprant stock included the sirdlarity in the
distance coefficients mmong states In the eame repion ¥4 considerably reduced,
It should be noted bhat both Greenwood and Lovy and Wadycki test Lhe

importance of the miprant stock variable i swdels in which the dependent,

variable is out-miprant  allociation, not Lhe pross migeation rate, Given
the form of Lhe modeld, their resudts are alvo consistent with an hypothiesis which

fo difforent from the one Lhey sugpent, such socio dopdeal Hiterabure, gome

of 1t noted elsewhore In thiu paper, suggests that the search behavior of potential
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" ‘migrants may be very strqr_;gl}'_«yiulqd towand res:lonawhere p'aq't'_'__j_'quﬁl-_ﬁigrations live
~ and about which infomation is available, either through letters, visits or
‘via returned migrants ." | Te distribution . of out-migrants adjusts only

slowly, as new, r'nore'lprbﬁ'siﬁg. migration atr_eama.é;r'oivélandl ol'd'er, : no '.lbnge_r:"' Sy
promising streams uit.her; uhort-run fluot{ua%ib'ri‘a in the ﬁ#ﬁtem of m;c.éz"-'x:e‘gional'
gocio~economic diffarent.i@ 'may,'raauit. in .'éha.‘ngeg:j;.‘r.i_' f._hé"j:._c;ﬂ nunllber of out.-migrant;s
rather than in sharp changes in the allocétior; pa_.f.tefz}t Under this hypothesis

the finding that aggregate destination wage or income levels are not significantly
correlated with the distribution of out-migrants between des_t.inﬁtiona is less

. surprising ainc.eﬂ?:oae who move may be responding to particular rather than aggregate

opportunities.
Whatever the explanation of the role of the migrant stock variable, it

must be recognized that as presently formulated it is a very poor Pproxy for

either 'information' flows . or social network distribution. First,it albuld

be recognized that under either 'argument the migrant stock logically influences the

migration only of the population native to the or:Lgim,I not that’of the total

origin population; in some urban areas of developing countries the native-

born may account for less than half of the total population, Second, at least

two "nativity channels" may be important for transmitting information about "y

to "i": the channels linking those born in "i' and living in "j" with those

still in "j" and the 'channels linking the natives of "J" still in "J" to the natives
of "4 who have moved to "L, And while "relatives and friends" may provide
temporary lodging, and assist in finding employment for the potential migrant

99/ One possible test of this hypothesis would entail regressing total
out-migration rates on the weighted everage of the ratio of alternative
destination variables and origin variables, using as weights the ratis of those
born in the origin and living in each destination to the total population born
in the origin, In making ths test one may wish to exclude from the dependent
variable (the total out-migration rate) thoas out-migrants not originully native

to the area.
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or new immigrant, ‘migrant etock" is also Jike:l_y to be t:brréiht.e& w.tth opbdi'_t.;hitiea
for rural dwellers to visit the city and with the number of retirmess—two sources
of information that have emerged as important in smrerél studies, Unléaal '
reformulated the migrant stock variable precludes differentiating between the
several factors that it crudely proxies. |

The generally higher rates of mobility among the more educated and the
educational selectivity of rural-urban migrants has been well documented in
demographic and sociological studies of migretion, but the inclusion of aggregate
educational attainment variabias or educational enrollment variables in econometric
modeln has not y:lelded. unambiquous findings. The overall level of educational
attainment by the population in a region has been included as an independent,
variable by Sahota (1968), Beals, levy and Moses (1967) and others. While almost
alwaye statistically significant, the signs of the coefficients are not consistent.
Levy and Wadycki (1971;1:}29, have noted that coefficients on aggregated educational
attainment variables may confound two phenomenon the generally mobilizing influence
of higher levels of educational attainment on the one hand, and the amenity value
of an educational system which pfovidea easier access to higher levels of train-
ing on the other. Shultz has tried to overcome these problems by running regressions
separately on different cohorts and including among the independent var'ables
both cohort-specific cducational attainment rates and primary and/or sesondary
school enrollment rates. The results revealed the ‘same difficulties as with

34 M.B. Levy and W.J., Wadycki "Education end the Decision to Migrate:
An Econcmetric Analysis of Migration in Venezuela! (1974b) to appear in

Economntrica, '
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-ﬁfVaggregate modala, poasibly dua to corralation betunen anrollment rates and

?t attainment rataa at older agos. 1f aohool fnailitian at highar levels are.

nonoentrated in urban centers théen enrollment rates ara correlated with

& great variety of variables, such as ocvupational distribution, which

makes the urban popul#tion geherally more mobile than the rural population,

There is also the possibility that the less ueil educated may be

reluctunt to move to an area in whiéh labor is generally better educated for fear
of not belng able to compete, while in some instances the better .
educated may bo.raluotant to leave areas where they enjoy a monopoly. The
only approach to incorporating education into econometric models which produces
reasonably claar-cut.reaulta is to in;tially stratify the sample by sex, age
and educational attainnent level. (Sse Levy and Wadycki, 1974b). It is
impoftant, however, that migrants be statifiel by pre-migration educational

attainment. This poses a particular problem in the analysis of mobility during

the late adolescent years in which both migration and higher education are concentrated.
Variables other than those already noted have also been enployed.

Sahota (1968) includes degree of urbanization in his model of inter-state migration;

conceptually, this poses some of the same problems of interpretation as educational

variables unless observations are stratified by stream type since it is

impossible to distinguish between the attraction of urban amenities and the

greater mobility of the urban population. Models have also included density

(Sahota; 1968), a measure of housing shortage (Kono and Shio, 1965), indexes

of income inequality (Sahota, 1968; BACHUE-2, }97&), the level of industri-

gation (BACHUE-2), and various measures of urban amenities (Rempel, 1970;

Kim, 1973; BACHUE-2, 1974).
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These variables have not proved to be consistently important or in the
expected direction. Their inclusion also greatly aggravates the problem of _
multicollinearity and they are probably best avoided until the clearly important

variables arc better specified and understood.
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COHORT MOBILITY MODEL3 OF OFF-FARM MIGRATION

The Structure of Farm——Non-Farm Mooility

Econometric mod-ls focusing on geographical mobility suffer from two
major lmitations wher applied to the problem of parameterizing a simul..tion
model of off-farm migration. First, vac analysi~ is almost always limited to
crosp~-sectional data from a single period.. However, both Kono and Shio (1965),
who applied the same model to dataf9% two different years , and Ichimura (1965),
who ran regressions on both cross—sectional and time-series data, found that
regression cocfficients dlffered signi fleantly between periods. Second, most
econometric modely of mipration, including those applicd to developing countries,
reveal an "nrban" or at least non~apricultural biag: by assunmi ng that cconomice
motivations are subsumed in the short- or long-run responsiveness to wage and
uncmployment, differentials these models abstract from structural and institue
tional factors which contrain mobility between the agricultural and non-agri-
cultural sectors,

Peacant farming entails skills and knowledpe = embodied human capitalre
which 15 of 17 tLle prelevance Lo non-agricultural activities. lven when farm
incomes are very low the salvage value of a farmer's skills in Lhe urban sector

' ‘ , ] , 101
may be lesy than thedr marginal vadue in the arrdasdoaral coctor With

10 Thenotion of salvipe vidwe as operative dn the withodrawsed from and
recrudiment Lo apriculture has boon formally discussed by Glhon L. Johinson

. cee Gule deknoon and GuL. Quance (eds.) e Overproduction
Trap in U.5, Agricolture (Boltimore: Johns Hopkins Ualv. Press, 1972).
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. 10

reference to U.S. farmers, Marion Clawson has noted that—jr
Men do not withdraw from farming, even under considerable
provocation, they simply refuse to enter it when prospects
are not good. This i1s further evidence that the salvage
value is low for a farmer whose education, training and
dedication are to agriculture. Having made his choier~ and
spent a major part of his adult life as a farmer, he is relucte
ant or unable to leave, even in the face of low returns. On
the other hand, not yet having choosen or begun a life occupa-
tion, and with the prospects of hard work and low income star—
ing him in the face, hc leaves the farm for employment ¢lse-
where.

This pattern is not limited to developed cowitries. Bolh census data
and fragmentary survey data suggest that in Korea farmers are undere
represented among rural out-mipgrants 5 that household out-mipgraiion among
farm houscholds is concentrated absolutely and relatively among tenants and
independent owners with less than 1000 pyeong (.99 acres) of land ;5 and that
out-migration of mambers from fara households largely consists of adolescents

. y 1O L od 4o s N e LOY
and young adultc not yet comaitted to small-seale apriculture S«

Farm okills in peasint or cuodlencaloe apriculture may also be opecifie
to the soil, micro~climate, and marketing structure of a clovely clreumeribed
locale. Morvcover, insofor oo an dudivedunl fammer do dependent on Jlabor
sharing arraugonents and cormin:d rripgation facilitices, o potl unimportant
component of hin stock of humen capltid S vested in his pliace in the comnunity

in which production activition and produetion deeisions Lake place,  Gonsequently,

farmers as i wecupationad proup o Lypdeally Jess mobilo inver-doend Ly Lhan

W02 /0 hiringy Fovmers sl fprd i burad Puldiey, Journad ol Fara beonosien

Vol. 45 (1) (¥ob. 1963), p. .

) ‘!U:'./ Yaon J(,n,jv-‘jm,; Adtudy on Fertddity and Outmbpration in o Rural Aren,
Geould Wamen Vo Coddoege, 1974,
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other workers and the salvage value of farm skills may be no more in agriculture
outside the local in which they weie cultivated then it is  in the non—
agricultural sector.

The manner in which farm skills are transmitted and the close dependence
on the production comnunity makes it almost inevitable that peasant farmers »
aven mor;: 80 than modern farmers, come by their <alling through inheritance.
Even if other barricrs to mobility into lfarming were aktsent, the cost of secur~
ing land for an M"adequate" farm would contrain the entry of those who could
not somchow arrange to inherit holdings l(—H’

Wnile mature farmers may be reluctant to sell out and commit themselves
completely to the non-agricultural sector, they, or members of the their families,
may undertake seasonal migration to the urban sector. Since in Korea much of the
demand for unckilled laborers in construction and other arecas ocours between
the months of March and December, labor is drawn away from the village during
the agricultural cycle. This is not simply a matter of the withdrawal of
potential apricenlbural vorkers from familics who have a peraianent labor surplus.
The supnly of availible labor varies over Lhe course of the Lindly development
cyede and most farm houscholds can typically anticipate periods in which
famlly Inbor supplics will shortfall or excord Lhab which cin be absorbed by
current holaings.  Although adjustment to this t,rnn:,,lj Lional micmatch through
salo, purchano, leasing or Jetbing of laad io possible, such adjustents are
usually quite Mowpy and may bo constreadned by eultural. vidues and Lhie current

slate of Lhe loeal land morkal,. Sdmpler ano wore precioe adjustsint can be

J”&/ Jobn S. lddnon Mobility of Frywm i le_M A tudy of Geovgational
and Resjdentianl Mobility in an },’HL heen of fapdand, (Mansnestor:
Manchonter Ui v"m‘iw Pregn, J‘/(m). Halson dmc, Up e Lkm inheritance wad tho

farm senrch proccss in a semi-wwnrg’nnd favadng, reglonet pp. 218£7,
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affected by buying or se‘EJne labor to ,ﬁﬂuneholQ& - whu.lrc axpcrlqnnSQJ a .
B : ; Y ,
labor surplus or deficit w\bh reapect, to Lhelr own' h?.ning . banily 1xk"'
supplies typically peak waen the ilr L-bora reach §4sar }ate taens or\aaﬂly K
4 .
twentlesl—j/ and what begins as,the Ysaporary withdréwal.¢§RaﬂitionulLyrsuﬂglua
10¢ ' !
young adult laboTI mey becoms Permanunt aff-farm migration. ' .3
Since the adjustment ¢f farm labor svpply to labor demand works’f}rough
tie entrance rate of farm boys into farming, and only sevonierily nhréugh the
mobility of mature agricultvial workers into or fut of fullﬁ.nmb farming,
short-run adjustment is very sigpgish.,  This is agridvated Ly the linited
amount of inter-regionad mob/ ity within the agrieviaural n:"ct.or, 50 baat
ad justments, both short— and longe-run, aust occur largely chirouph the clwices
made by local agricultural workers and thelr sons. Morcover, if escondary
school education is available to fum veuths and is a prercequisite to uuccéas
in the urban scctor, offective comud tment away Trom agriculture May be detzzmdned
by conditions which influcnce educational choicss fiwe or more years prior to
full-time entry into the Liabos force.
Due to the valdcnn;cuuptr“jnb”on rapid labor force adjustment to farm
economic conditions, the patiern of withdrawal and reduced comnitmont to agricule

ture durdng the course of economic development tends to be quite regular. Both

developed and developing countries reveal 4 pittern of pradual withdroawl

1o/ Adbid., p. b4, 2491,

106/ Korewmn census data on mirration records a considerable amount of
urban-rural. back{low among young auuits, which we believe larpoly reflects
intentional returns rather than "falled migrants," as Is frequently supgested.
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from i‘amiing over time by merx;bers of a single birth cohort who are already committed to.
agriculture, and the much more rapid fall in the rate of entrance to farming

among successive cohorts:.LQZ/ At the same time, the experience of Japan

suggests that where existing land is intensively cultivated and the potentia%

for expanding agricultural land limited, there is convergence toward a quagi-

‘stable  pumber of farm households.

The regularity of this pattern suggesvts that it may be possible to
approach the simulation of off-farm migration through a model. of cohort with-
drawal from farming. At the very least, extrapolation under alternative
assumplions of historical patterns of cohort withdrawal provides an alternative
means of exogenous estimation which can be compared to exogeneous estimates

of rural~urban geographical mobility.

Gohort, ModelS of Farm—Non-Farm Mobility

Hjort and Tolley have presented a supply elasticity model, for relating
cohort~specific rates of change in the number of farm operators to changes in

108
the total number of farm operatoi-'o*/ In modified notation, this is:

a B
x_(t ' x (t a
a( ) = Aa . : a( )
Ya(t"l). a ,
Z xg(v-1)
where
xo(t) = the number of farm operators in age group "a" at time t.
¥o(t=1) = the number of farm operators of the same birth cohort
"&' one period earlier—except that when "a' is age 25
and under at time t, y,(t-1) is the number of farmers
at time t-1l in the birth cohorts age 35-45 at time t
(ie. the number of farm operators in the cohorts to which
_ the fathers of those in age group "a" are presumed to belong).
Aa. -~ = age specific increment or decrement rates in the absence
of a change in the total number of farmers.
By = the elasticity of change in age~specific rates with respect

te a change in the total number of Farmers.

107 Clawson (1963), op.cit.; D. Kanel "Farm Adjustments by Age Groups,
North Central States—1950-~1959," Journal of Farm Economics, Vol. 45{1) '
(Feb. 1963). Korean data, while confounded by definition changes, reveals
a roughly similar pattern. ,

10§ G.s. Tolley and H.W. Hjort, "Age-Mobility and Southern Farmer Skjll-
Looking Forward for Area Development," Journal of Farm Feonomics, Vol. 45(1)
(Feb. 1963) pp. 31-L6.
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Hjort and Tolley estimated the age sbecific coefficients for both white
and non-white southern farmers based on observations for the years 1920, 1930,
1940, 1950, and 1559, and found that the model fit the mobility of non-white
farmers very well except in the oldest age bracket, but that the fit for white
farmers was substantially POOTeT gt 417 ages with few of the regression coefficients
significantly different from zero at the traditional levels of signiticance.

Two limitations of the model are that it ignores mortality, which may
account in part for the increasingly POO¥eT fit with age, and that it requires
for purposes of projection an ex ante estimate of the change in total number
of farmers. |

An alternative cohort mobility model is suppliéd by E.W. Jomnston. Ag

reported by GC. Venkareddy}éﬁy this is:

i . di-ifi-”it

Sit
where

fit = number of farmers age "i" in time t.

854 = number of survivors to time t of those age "i" in time
t who were in the rural population in period t-l.

Zy, = the ratio of farm to non~farm earnings in time t.

oLi = - age-specific mobility rates in the absence of income

changes

i = age-specific elasticity of mobilitr with respect to

the ratio of farm and non-farm earnings.
The Johnston model takes mortality into accounﬁ, but is 1imited by the
assumption that farmer mebility is determined by chort~run income expectations.
Ixtending and modifying the Johnston model, Venkareddy has‘attempted to relate

the changing number of faim workers in the U.S. between 1917 and 1962 %o the

109/ Chennareddy Venkarcddy, Present Values of Expected Future Income
streams and Their Relevance to Mobility of Farm Workers to the Non—Farm Sector
in_the United States, 1917-62 (unpublished FhD dissertation, Dept. of Agricultural

.

Ecoromics, Michigan State Univ., 1965), p. 15. The author draws the model from

E.W. Johnston, The Supply of Farm Operators (unpublished PhD
dissertation, North Carolina State University, 1963),
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changing . differential between lifetime farm incomes and the lifetime incomes
in the non-farm occupations to which off~farm migrants in the U.S. have generally

transfered. Formally} the Venkareddy modeﬂgéy is

N _ M,C : L,T
log Nt = 3, + ajlog R25 + aslog Rz + 3, t+u
)
where
Nt = total number of agricultural workers in year t.
N, = total number of agricultural workers in 1917.
RM’C = ratio of present value of lifetime income in manufacturing

25 (M) or construction (G) at time t for a 25 year old worker

to its base value in 1917 divided by the ratio of present
value of lifetime income in farming at time t for a 25
year-old worker to its base value in 1917.

RhS = ratio of present value of lifetime income in laundries
(L) or retail trade (T) at time t for a L5 year-old
worker divided by the ratio of present value of lifctime
income informing at time t for a L5 year old worker to
its base value in 1917.

Since the dependent variable is the ratio of the total number farm
workers in year t to the number in 1917, the model is essentially a farm labor
supply model which abstracts from social and demographic processes.

Several combinations of the income indexes are used and a simple linear form
of the model is also tested. Although the regression coefficients are
significantly different from zero and the multiple correlation coefficients
very high, there is an unexpected positive sign on ﬂhe index of relativé.income
in laundries and retailing. The author offers a structural explanation, but

inspection of the income index series suggests strong multicolinearity

110/ Venkareddy (1965), op. cit., p. 104-105.
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between the two income terms. Moreover, the inclusion of a gross time proxy
confounds thé model as a whole, g suspect,in view of the very slight
variance in the two economic indices over the period,that it ié this variable
which largely accounts for the high R? values achieved with the model.

As an alternative to the approaches taken in the preceeding models, a
cohort mobility model of off-tarm mobility based on behavioral assumptions
might take as the dependent variable the change between periods in the pro-

. portion of the cohort engaged in farming and include as independent variables:

(a) a proxy for the probability of succeeding to an adequate farm; (b) a proxy

for permanent income expectations in farming versus the non-farm sector; (c)

a measure of overall access to the urban sector; (d) a measure of social ties

to the urban sector akin to the "migrant stock" variable already mentioned;

(e) a proxy for the availability of non-agricultural or quasi-agricultural
employment in the rural sector; (f) a measure of changing agricultural labor
demand patterns due to technological change or changing crop mix.

Ideally, a cohort mobility modal should be estimated on the basis of
time series data. Where adequate time series data is not available, a modified
form of the model could be run on regional observations since inter-regional
agricultural mobility is quite limited. Under such circumstances it would be
advisable to run the model on as many time periods aé data is available for
and examine the Jongitudinal variance of the estimated coefficients.

Practically, the model outlined above is relevant only to the male
agricultural population. The number of femabs over age 30 in farm households
is probably best estimated through a regression against the number of males

in the cohorts to which their husbands presumably belong. For women under 30
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a cohort mobility approach may be useful, with emphasis‘ on urban and rural ‘
non-agricultural employment opportunities for women, and the mobiJity behavior ,
-of the male cohorts from which their husbands will be drawn.

One potential difficulty in applying a cohort mobility model is that
agricultural workers are not all characterized by the same level of commitment
to agriculture--tenants, owner-cultivators, part-time farmers, and full-time
’ 1

farmers may all be expected to respond differently. -Since there is potential

for mobility back and forth between these sub-groups, it may be worthwhile ‘to

run the analysis separately for each.
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VI. COJCLUSIONS AND WORK PLAN

This working paper has reviewed the treatment of migration in models
of dualistic development, and has examined the theoretical foundations,
structure, and limitations of a variety of models of inter-regional migration
or cohort mobility between the agricultural and non-agricultural sectors. It
remains to summarize our conclusions on the applicability of these theories
and models to the problem of simulating off—fafm migration in Korea and to
lay out a plan of work aimed at the development of a more realistic model of
off-farm migration for incorporation into the population component of the‘_
Korean Agricultural Sector Model.
Conclusions
Migration data is collected on a regional bésis and information on pfé;f
migration occupation is typically not available. Foi example, thé 1976'k6fééﬁq
census provides estimates of 5-year movement between the urban (shi) and rﬁfél‘
(gun) areas of each province, and while indicating the present occupatibn of
migrants does not provide an indication of pre-migration occupation. Paramete:s
estimated from inter-regional mobility models ﬁay not be appropriate to the
‘farm-household population if the fraction of the population in non-farm house-
holds is considerable in the rural areas of certain regions. Since the non-
farm household population component may also be changing over time, failure
to distinguish between off-farm and rural ourlmigragion aggravates the problems
of applying the results of cross-sectional analysis to a longitudinal simulation.
Many of the behavioral models of migration fail to come to grips with
| the structure of the decisién to ﬁigrate; human capital investment theory suggests
that exciusive emphasis on clrrent wages and unemployment may be unwarranted
or even mislcading. When cducational attainment levels are rising rapidly

and the expansion of modern sector employment is significant, as in South
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Korea, much migration between thé'rural and urban sectbr occurs in connection
with choices between lifelong occupational and career patterns. In addition,
the often crude specification of such variables as "migrant stock" and distance
precludes a meaningful test of the effects of social network or the spatial
juxtaposition of economic activities.

It is imperative that analysis be conducted separately for different
age~sex educational attainment groups. Not only can the responsiveness to a
particular variable be expected to vary between population sub-groups, but
the actual structure of the decision to migrate can also be expected to differ;
Disaggregation is also important so that the applicaﬁion of cross-sectional
results to time series simulation is not confounded by changes in the demo~
graphic structure of the agricultural and non-agricultural populations.

Within the basic stratification of the population by age, sex and
educational attainmeﬁt, sub-groups can be divided into “autonom;us" and "dependgnt"
migrants. Although the former can be fruitfully considered within an edonometﬁic
framework of analysis, the mobility behavior of the latter are probably’most'
realistically determined by tying them to the number of autonomous migrants.

On the basis of these conclusions, we have decided that a highly dis-
aggregated and varigated approach to the analysis and simulation of off-farm
migraﬁion is likely to be most fruitful, although it Qill be able to claim
little in the way.of elegance. The skeleton of this approach is discussed
within the work plan outlined below.

Plan of Future Work

The scheduling of future work on the analysis of off-farm migration in

Korea and the simulation of off-farm migration within the population component

of KASM will follow the development of the model as a whole during the next six



to eithteen months. We envision this development process as’ ericompassing’
v:fhree phases.

| 'Phase 1 ecxt.ehds over the next three months s whi.'l.e KASM is sti]linit.s
‘version-2 mode. Version 2 differs from Version 1 described in the vserls -
manual in that the three cropping regions have been replaced by a single |
national agricultural sector, and two new components rave.been incorporated:

a) a market~price mechanism which determines consumer and producer prices, and

b) a resource allocation component which allocates resources to agricultural
production at the aggregated farm firm level by means of recursive linear program-
‘ming. During phase 1 the migration related research will focus on a) making

new estimates of the recent rates of off~farm migration, b) examining the
sélegtivity characteristics of this movement, c) studying the economic and social
structure of the farm housenold population and d) investigating patterns of off-
farm migration in Japan during its period of rapid development after 1910,
Phas: 2 extends from the third through sixth months during which time
KASM Version 3 is expected to become operational. In this version the model will
include Abkin's NECON model for the non-agricultural éector; NECON will generate
employment and wages in 15 non-agricultural sectors. During this phases migration
analysis will center on the specification and econometric estimation of‘autonomous
migrant mobility, culminating in the linking of a migration model to KASM Version 3.
Phase 3, extending beyond the sixth month, will parallel further development,

of KASM such as incorporation of the proposed flexible regionalization,capacity.gg&/

111/ This entails maintaining a data bank at a high level of areal dis-
aggregation. TFor Korea this would be at the level of the 140 guns.  Flexible
regionalization will permit the researcher to aggregate up to the level that
is most efficient for the problem at hand. The researcher will also be able
to specify the criteria on which aggregation is made,



102

With the reintroduction of regionalization into the model the 9xplicit
recognition of space is likely to become important not only for the purpbses
- of modelling migration but also to capture spatial factors influencing farm
gate priceé and the pattern of land utilization.
. Phase 1

Direct data on the amount of off-farm migratior. is not available for
Korea. It is thus necessary to make‘certain assumptions if indirect measures
of off-farm migration are to be considered a valid basis on which to build
a simulation model that is capable of generating the net movement out of the
agricultural labor'force in each period.

First, we assume that the entire potential labor force is encompassed
within the "farm-houschold population' as reported in the Korean agricultural
and population cénsuses. By assuinption we thus exciude the possibility that
persons not in the farm housshold population could be drawn into the agricul-
tural labor force during time of peak demand. Since agriculiural census data
is collected as of December 1, the reporved farm household population ma&
differ from the peak season population but we believe there is likely to be
some balancing between members who have returned from urban construction work
gnd those that have moved off the farm after the harvest.

A second assumption is that all members of farm households above 10 years
of age aré potentially available to make at least some labor contribution to the
agricultural sector. It may be desireable to take age, sex, education, and level
of commitment outside agriculture into account irn actually setting these maximum
potential supply levels.

A thirq assumption, vne which we hope to examine more carefuily on the
basis of the Icoromic Planning Board's current employment survey, is that among

farm houseliolds with non-agricultural income it is the household head who
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functions as the primary farm operator and who maintains the household's commit-
ment to the agricultural sector. Consequently we assume, that the withdrawal
from farm household population of a mature male household head implies the
‘permanent withdrawal of the rest of the household as well.,

A final assumption is that movement into farm operator status is
exclusively from the population living in farm households and working at least
pért-time in agriculture, and that retirees from operator status remein in the
farm household population unless associated with an out-migrant household.

The initial estimates of recent net off-farm migration will be calculated
| through the census surrival ratio approach applied to the cohorts of the farm-
household population of the 1960 and 1970 Agricultural Census and the 1966
Population Census. This estimation procedure requires several adjustments and
approximations but the‘results can then be compared with estimates of rural-urban
migration according to the same method which are already available and thus
checked for reasonableness. If the estimates do appear to be reésonablc, it
would be worthwhile to apply the same model at the provincial level, assumlng
little 1nter~reglonal mobility within agriculture.

Under our assumption that there is negligible mobility into the farm
household population from the nonfarm household population, this is in fact an
estimate of gross off-farm migration as well, and as such can beAused to establish
gross migration rates, at least among those population sub-groups for which these
assumptions apbear valid. At present we are reasonably confident that these
assumptions will hold for males and females age 30-60 at the beginning of each
intercensal period.

Among the age groups age 15-30 we are less confident that these assumptions
will hold due to the existence of chort-term sojourning outside of the agricultural

sector by both males and females in these ages. It is nonetheless possible to
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‘compare ﬁhese net migration estimates with ﬁet migration estimate for the entire
rufal se;tor in these age groups, and under a set of more or less restrictive
agsumptions derive rough estimates of net and gross migration rates between tpe

i
1

agricultural and non-agricultural sectors.

It should be noted that the adjustments, approximations, and assumptions
utilized to generate our estimates of off-farm migration overstep the accepted;
if conservative, methodological boundaries of standard demography. We feel,
however, that the alternative of assuming that rural-urban migration rates are
an adequate approximation of farm-nonfarm mobility is an even more serious error.
Since one of the authors is already using published and unpublished census data
(accessed through the Korea Development Institute) to analyse rural-urban migra-
tion between 1965 and 1970, these finding will serve as a check or benchmark for
the off-farm mobility estimates.

Phase 2 |

The scecond phase of the migration research will center on the specification
and estimation of econometric models of off-farm mobility. These too will
parallel concurrent research on rural-urban migration ‘Iwo types of models will
be estimated.

The first model will be a rural-urban migration model using the 1970
census-data on inter-regional migration betweeﬁ 1965 and 1970 as the dependent
variable\and including among the independent variables an economic component which
incorporates human capital investment theory as well as short-run wage and
employment vaiiables. We alsovhope fo improve upon the distance and social

network variables along the lines discussed in the body of.this paper.



105

The second modél will be a nonspatizl off-farm mobility model using
the estimates of off-farm migration in each province for the periods 1960~
65 and 1966-70 as the dependent variables and include among the independent
variables a general measure of access to the urban sector, a measure of local
rural non-farm employment opportunibies, etc. Whereas the inter-regional
migration mudel zan be estimated separately for each age-sex~educational
attainment class, the nore limited number of observations on cohortlmobility
will require grouping of observations across age groups with age included as
an independent variable.

Under both models the movement of dependent population sub-groups will
be related to the movement of the autonomous sub-groups through a simple
linear regression model. |

It is our intention to combine the results of these two models into a
simulation of the off-farm migration process without being very sure at the
moment as to how this amalgamation might be achieved. In any case, the
results will provide alternative perspectives on the migration question and
alternative empirical foundations an which the simulation in the population
component can be based.

Phase 3

'If it seems desireable to extend the migration model to link with later
versions of KASM which will allow "flexible regionalization," one of the moét
fruitful elaborgtiéns is likely to be in the area of incorporating spatial variables
within the model, perhaps necessitating a sub-routine for :ggionalizing the
urban population (central-place theory provides the theoretical basis for
hhis). A second, equally important area is the relationshié between migration

ind size of farm holding, while a third is the interaction between part-time



10¢

;dd full-time farming, Although we will examine these areas as part of the -
general backround work during the first phase of the research, we do not
anticipate being able to incorporate these into the simulation within the
time-frame of the current work plan.

An annstated bibliography of méjor source is appended to provide an

overview of the data base on which the subsequent work will be based.
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APPENDIX: BASIC DATA SOURCES FOR THE STUDY

OF OFF~FARM MIGRATION IN KOREA
The following sources contain information which is directly or
indirectly relevant to the problem of modelling and estimating off-farm
migration in Korea.
Census and Census-related Reports

- 1970 Population and Housing Census Report (Economic Planning Board) .

Full enumeration report presents general census information. In
addition, the two following volumes based on the 10% sample survey are
particularly relevant:

Vol. 4~3: Population Migration.

Estimates of internal migration between 1965 and 1970 based on change
of residence data. Origins and destinations aggregated by rural and
urban sectors of each provincial level unit, yielding 11 urban (shi)
and 9 rural (gun) sectors. Published data includes: 20 X 20 matrix of
lifetime migratiecn between these sectors by sex and 5-year age grouping;
20 X 20matrix of 5-year movements by sex; 4 X 20 matrix of inter- or
intra~provincial movement by rural or urban origin into each of the 20
sectors by age and sex for the period 1965-70; 4 X I matices of intra-
and inter-provincial rural-urban and urban-rural movement for 1965-70
by age, sex, current occupation, and educational status.

Vol. 4-1: Economic Activities

Economic status, industry, and occupational distributions by age, sex,
for city (shi), town (up)and village (myeon) sectors. Also occupation
by age, sex, educational attainment.

- 1966 Population Census Report (Economic Planning Toard).

An abbreviated census. No migration data. Does include population
characteristics and age-specific educational attainment levels for the
"farm household population." Also occupation distribution for the urban
and rural sector of each province by age and sex.

Some Findings from the 1966 Special Demographic Survey (Economic Planning
Board, 1968).

Estimates of movements between the rural and urban sectors of each province
during period 1961-1966 based on change of residence data collected from
8296 households covered in a supplemental survey to the 1966 census.

Broken down by age and sex.
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-~ . A Comprehensive Study of the 1966 Population Census (Economic Planning
" Board, 1970).

Includes estimates of net migration for the rural and urban sector of -
each province for the period 19€1-66. These appear to be census survival
ratio estimates, but apparently without adjustments for boundary changes.

- ;960 Population and Housing Census Report (Economic Planning Board).

No migration information other than that which can be derived from
provincial place of birth data. Includes educational attainment

rates by age (10-year cohorts), sex, for the city, town, and village
populations of each province. Also occupation and industrial distribution
of population by 5-~year cohorts in each city, town, or village population.,

- 970 Agricultural Gensus (Ministry of Agriculture and Fisheries).

Characteristics of farm household population; agricultural and non-
agricultural employment of the farm household population by age and

sex. Family size, educational attainment levels by size ofholdings, full-
time or part-time farming status.

-~ 1960 Agricultural Census (Ministry of Agriculture and Fisheries).

Consideratly less population detail than 1970 Agricultural Census, but
contains basic data on farm household population. Some definition
changes and changes in aggregation procedures complicate comparison with
lator censuses. :

Government Yearbooks

- The Yearbook of Migration Statistics (Economic Planning Board). Issued
since 1970. Gross inter-provincial and inter-sectoral migration based
on civil registrations. No age breakdown, but dces give migration
volume for each gun, and number of registrations by month. Data
includes reason for movin (i.e., household move, marriage or adoption,
work, education, or ctherg. Data is affected by periodic drives to
expand civil registration system, and to register delinquent reporters.

- Korea Statistical Yearbook (Economic Planning Board).
Annual information on farm management, jncluding labor inputsi by
holdings size, farm household income and expenditures, etc.

Yearbook of Agricuitural and Forestry Statistics (Economic Planning Board).

Basic information on farm household population. less detail than .
census gources. ‘

Monthly Survey of Farm Households (MAF Statistics Bureau)

Basically an income-expenditure, cropping patterns and yields gurvey.

.+ Repeated coverage of some farms for up to a year means it may be possible
to collect information on out-migrants from farm households and on
departed households from existing data files.
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Other Government Publications

Survey Report on Circulation Conditions of Labor Force (Office of Labor

Affairs).

Several reports published since 1970. Includes some information
on inter-occupational mobility by educational level, entrance to
and exit from various occupations and industries by age, sex and
educational status.

A Study on the Regional Characteristics of Rural-Urban Migration in

Relation to Inaustrial-Urban Development in Korea, 1066-1968 (Ministry

of Agriculture and Fisheries, 1971).

Report of the 1970 Real Wage Survey (Korea Industrial Development
Reséarch Center, 1971) :

Results of a survey of 1200 firms, 20,000 wage employees. Gives
wages by industry, occupation, firm size, age, sex and educational
attainment of workers.

1974 Employment Survey (Economic Planning Board).

A survey presently in process. Covers 120,000 households throvghout
the nation. Will provide detailed information on the education and
employment statues of farm household members. Also collects infor-
mation on amount of farming and non~-farming income, and farm size.

Population Mstribi.tion and Internal Migration in Korea (EPB (BOS), 1966)

Includes census survival ratio estimates of net rural-urban migration
by province. May include substantial error.

Other Publications

Republic of Korea Regional Physical Planning, Vol. 4: Population and
Bnployment . (OTAM—Metra, June 1971).

Report prepared for the United Nations. Includes projections of the
urban hierarchy and the urban population by region.
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-~ e Journal of Population Problems (Periodi y ‘
tion rrobilems). 5 (Periodic. The Institute of Popula-

This journal has included several articles on migration, and the
Institute has also published a study entitled "A Study of the Effects
of Rural- Out-migration on Rural Development and Their Measures (1971)

Prof. Yoon Jong-joo of. Seoul Women's College is one of the senior
researchers of the Institute and has done considerable work on
rural out-migration and urban in-migration. Some of his survey
results have been put on IBM cards and it may be possible to subject
this to additional analysis.

= Bulletin of the Population and Development Study Center (Periodic. The
Population and Development Study Center, Seoul National University).

This journal has published several studies of rural-urban migration
during the 1960s done by Yu Bui-young. These have largely centered
on census survival ratio estimates of net migration into the urben
sector. The center has also conducted several studies of rural
fertility patterns and some of the rural household data collected in
connection with these studies may be relevant to problems of off-farm
migration.
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