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Akin L. Mabogunje

Systems Approach to a Theory of Rural-Urban Migration

In the growing literature on the study of migration, two theoretical
issues have attracted the greatest attention, namely, why people
migrate and how far they move. A simple model for explaining the
reasons why people move has been formulated in terms of the “pull-
push” hypothesis [12, 19]. This has been elaborated variously to take
account of internal migration movements of the rural-rural, rural-
urban, or urban-urban types and international migrations. The issue
of how far people move has, in turn, given rise to the formulation of
a surprisingly large number of models of varying degrees of statistical
or mathematical sophistication. In most of these models the distance
covered is treated as either the sole independent variable or as one
of many independent variables explaining the number of migrants
moving to particular destinations. Morrill [21] has provided a valuable
summary of these models and suggests that they can be classified
broadly into deterministic and probabilistic models.

Most of these theoretical formulations have been applied to condi-
tions in the developed countries of the world and especially to urban-
to-urban migrations. Their relevance for handling migratory move-
ments from rural to urban areas and particularly in the circumstances
of underdeveloped countries has hardly been considered. Yet, it is
these areas of the world where rural-urban migrations are presently
taking place that afford the best opportunity for testing theoretical
notions about this class of movements.

It is suggested that Africa, in particular, is a unique area from which
to draw important empirical evidence about this type of movements.
Similarly valuable data, however, can also be derived from examining
the history of some of the advanced countries of the world. It is, of
course, true that in Africa attention to date has been focussed to a
disproportionate extent on seasonal and other non-permanent trans-
fers of population from rural to urban areas, that is, on what has been
referred to as a “constant circulatory movement” between the two

Akin L. Mabogunje is a professor of geography at the University of
Ibadan, Nigeria.
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areas [20]. But, it will be shown that this type (\)f movement 1'(}})1'(*.\'911&9
a very special case of rural-urban migration. To make the .pomt clear,
it is necessary to offer a definition of the ]attler. Essentmlly, rural-
urban migration represents a basic transformation of the nodal struc-
ture of a soeiety in which people move from generg]ly smaller, maml:\'
agricultural communities to larger, mainly non:agrlcgltur@ communi-
ties. Apart from this spatial (or horlzontal). dimension ‘oi t!'xe move-
ment, there is also a socioeconomic (or vert{cal) dimension .IIIV()IVIIlg
a permanent transformation of skills, atmudes, motivations, and
behavioral patterns such that a migrant is enab%ed to brea.k com-
pletely with his rural background and become entirely committed to
urban existence. A permanence of transfer is thus the essence of the
movement. ‘ .

Rural-urban migration also represents an essentially spatlal con-
comitant of the economic development of a region'. Indeed, it has l't)een
suggested that one of the basic goals of economic development 1s to
reverse the situation wherein 85 per cent of the population is 1n
agriculture and lives in rural areas wh_ile only -fﬂ_)out 15 per cent 1s In
non-agricultural activities and lives in the cities [14]. Rural-urban
migration represents the spatial flow component of such a .reversal. It
is a complex phenomenon which involves not Qllly t}_le migrants but
also a number of institutional agencies, and 1t gives rise to significant
and highly varied adjustments everywhere ix} a region. .

It can be argued with a great deal of justification t‘hat _few of the
theoretical models provided so far have considered migrations, espe-
cially rural-urban migration, as a spatial process §\'hose dynamlc§ and
spatial impact must form part of any cor'nprehens:we understanding of
the phenomenon. It is the main contention of this paper that such an
understanding can best be achieved within the framework. of General
Systems Theory [30]. This approach demands tha‘g a partlc-ular com-
plex of variables be recognized as a system possessing cer'taln proper-
ties which are common to many other systems. It has .the tqndamental
advantage of providing a conceptual f!"dmew().rk within which a whole
range of questions relevant to an understanding of. the structure and
operation of other systems can be asked of the p_artwp]ar phenomenon
under study. In this way, new insights are provided into old prob]ems
and new relationships whose existence may not have .boen :Lpprecun?ed
previously are uncovered. In this paper no attempt is made to de_hne
major components and relationships in a formgl, mathematlc.al
manner. The emphasis here is on a verbal analysis of the ways in
which the system operates. This, it is hoped, will enable us to identify
areas where present knowledge is fragmentary and where future re-
search may be concentrated with some profit.
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Frc. 1. A System Schema for a Theory of Rural-Urban Migration.

Defining the System of Rural-Urban Migration

A system may be defined as a complex of interacting elements,
together with their attributes and relationships [11]. One of the major
tasks in conceptualizing a phenomenon as a system, therefore, is to
identify the basic interacting elements, their attributes, and their
relationships. Once this is done, it soon becomes obvious that the
system operates not in a void but in a special environment. For any
given system, this environment comprises “the set of all objects a
change in whose attributes affects the system, and also those objects
whose attributes are changed by the behaviour of the system” [11,
p. 20]. Thus, a system with its environment constitutes the universe
of phenomena which is of interest in a given context.

Figure 1 indicates the basic elements in the rural-urban migration
system as well as the environment within which the system operates.
It shows that a systems approach to rural-urban migration is con-
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cerned not only with why people migrate but with all the llimp(liicam_tlolclg
1 1 asically, the approach i1s designe
and ramifications of the process. Basically, - d 1
i T w d how does an essentially rura
to answer questions such as: \xhy_ an }
indivi -eller? What changes does he
individual become a permanent city dwe does e
i ffects have these changes both on
undergo in the process? What e se 8¢ ¢
i the city to which he moves:
al area from which he comes and on \ :
I;;l:e there situations or institutions which encczlurige 9: d?ls‘;z‘;);llrtagi,s :Ez
’ 7 1 area and the city: at 1s
rate of movement between the rura ‘ . s the
; ¢ how is this determined:
attern of these movements, and m .
gTel?eesI;eal alx)ld other such questions, define the problems for w hich we
4 . .
ire a theory of rural-urban migration. o ™,
re(}ltm;;n be sh};wn theoretically that areas with isolated {md selfl
sufficient villages such as were found in many parts of .Afrlc‘a untl
recently, are not likely to experience rural-urban migration, smceilu;
any case’ there would be hardly any cities in such areas. The‘ fact t ad
today such movements characterize many parts of thte;l antm:{lz raerzL !
i tions means that rural ares
are lately assuming spectacular propor _ hat ru s
i self- :nt. It is therefore re
1 ral no longer isolated or self 'sufﬁcu,n :
2‘:1211111: %gnzetsk: what forces have contmbu?e_d and cm}tlnue., to con(i
tribute to the decline in these conditions of 1solat.10nf an
self-sufficiency in the rural areas? T}.ley are, in the main, tor:ffs
set in motion by inereasing economic deve?l(.)p]rlnent’:. 1'31 mgsloniai
i 1 i ht about initially by the
rican countries, this was brough _ ! - colons
i i years by the
inistrations and further reinforced in recent y¢ ) t
:ggléillzsr of the new African governments. .Decreasmg 1solat.10n
means not only improvement in transportation and commun.lc?-
tion links but also greater integration of tll\qe ru}fal eco;lomyn(l)lrln 3
i I kes the rural eco \
ional economy. Such integration makes
?norllﬂzt;esponsive to changes in wages and prices, consurilter {)referﬁp:(ftsg
7ithin the country. It also subje
he overall demand pattern mthl_n th ]  suk
?tnt?o ta 3vide range of governmental legisiations or oﬁ'ilclal policies ct)V:Ir
ich, 1 r ity has little or no control.
h, in many cases, the rural community . r
g};iz(;e;sing isolz,tion also means greater social and cultural 1Etet%rat1(;r;
f tations in both are
al and urban areas such that l'evels of expec :
gﬁz r?rf to converge towards a recognizable national norm of what is El_le
ife.” isolatio i ;
« %)od life.” The breakdown of isolation brings the rural areas within
tl%e orbit of one or more urban centers and_sharpens the awarenes;
and desire of villagers for the ever increasing range qf g;)}:)ds T}lxe
i i ffer. To acquire these,
es which the urban centers ha.ve to o :
if(;{lval;ers have to produce more agrlcultur.al goods and enter into f;n
exchange relation with the city. Alternatively, they may mo;rlg }11nt0
the city to sell their labor direct in exchange for wages with which to
oods and services. o ) ‘ '
bu'}ll‘};gis then is the environment within which the system of m1grat1’0n
from rural to urban areas operates. This is th(_a environment yvhlclh
stimulates the villager to desire change in the basic locale and rationale
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of his economic activities and which, in consequence, determines the

volume, charaeteristics, and importance of rural-urban migration.

Moreover, it is an environment which is constantly changing, and

these changes affect the operation of the system. Hence, for any theory
of rural-urban migration to be of value it must take into account this
dynamic aspect of the problem.

The basic elements in the system of migration are shown in Figure 1.

It identifies first the potential migrant who is being encouraged to
migrate by stimuli from the environment. Few studies have concerned
themselves with the universe of potential migrants. More often, the
the tendency has been to study only those who successfully made the
move. Even for these, attention is given mainly to classificatory
characteristics such as age, sex, religion, education, and ethnic or racial
origin rather than to an analysis or understanding of the background
to their move [?]. There is, of course, no doubt that what this variety
of information is meant to indicate is the pattern of distribution of the

“propensity to migrate” within the rural population. But this is

neither explicitly stated nor formulated. Moreover, an equally valu-

able concept which this variety of information might have been used

to explore is that of “migration elasticity” [31]. This relates not so

much to the propensity to migrate but to how long impulses or stimuli
from the environment must be transmitted to a potential migrant

before he makes the desired move.

Within the systems framework, attention is focussed not ounly on
the migrant but also on the various institutions (sub-systems) and the
social, economic, and other relationships (adjustment mechanisms)
which are an integral part of the process of the migrant’s transforma-
tion. The two most important sub-systems are the rural and the urban
control sub-systems. A control sub-system is one which oversees the
operation of the general system and determines when and how to
increase or decrease the amount of flow in the system. A simple
example is provided by the thermostat which controls the amount of
heat that flows within a given area. If we accept the existence of
control sub-systems in this type of migration movement, the problem
then is to identify which institutions operate in this manner both in
the rural and the urban areas.

In the rural areas, a true control sub-system would, of course, be
the family, both nuclear and extended. In the first place, it is the family
that holds back potential migrants until they are old enough to under-
take the move. Even when they are of an age to move, the family still
acts as a control sub-system in many ways. In some places, it enables
members of both sexes to move out; in others, members of one sex
tend to get away more easily than those of the other. Where the

potential migrant is married, the issue of whether he can move alone
or with his wife and children may depend on the customary role of the
sexes in agricultural activities, the age at which marriage is encour-
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he cireumstances and age at which a young man may
:Eggétir(l)dbet economically independent' of his parents. More 1mp§)rtiﬁz
as a control mechanism is the relat}on Qf family memﬁers }? e
family land, especially as this relation 1is expresse;d t rolug e
lineage system and the inheritance law. An inheritance law -
land to go into the hands of the first child (the

rages most of the : > first
(:)I;fr(r)llcl)gaé%ﬁture rule) will tend to stimulate more migration of the

i 2] compared to one based on the 'equality of access
(()}t)};izilfllzaﬂiif;'iga]nce rlﬁe) by all the.childrgn. In either case, th«zzi stl}Z;e
of the farmland, the nature of the major agrlcult‘ul_‘al px:odpf;:ts, and the
prevailing prices for these woulgl also be of decisive signi cancet. a

Apart from the family, the v1l}age com{numty itself may étcb t, 2
control sub-system. Its controlling -role is r}ot often 'dlrec .u.t. :
obvious in either a positive or negative way In the varlous.actlv;l ileh
which it sponsors or encourages. Thus,'q village qommumtirhw uch
attempts to improve its economic condltlops, for mstanlce, : TO t%e
co-operative farming or marlfetmg, may discourage, at gl?s in the
short-run, permanent migration. On the other hand, afv1 age ¢ o
munity which puts emphasis on socmfl betterm.ent,. ort e);ﬁmpit s
through education, may inadvertently stimulate mlgratllqnh 0 g cnﬁ
through training the younger generatlon to be more en lfg tenle :t})an
more highly motivated. A pertinent aspect of the study of rura —urt n
migration is thus to assess how different rural commumtu;(si reac 1
migration away from the village. Such assessment .shou : 1n}\lro \lfs
more than the opinion survey of thg .o!der generations. t,t: shou d
include an investigation of vi!latgtia1 activities z;r;d administration, an

e of cohesiveness in the community. )
o ';‘}}112 %ﬁ'gb;:n control sub-system operates at the oppos1§e en(ll) of tt)hcela
migrant’s trajectory to encourage Or discourage his .benEg a Sl?'r (;3 .
into the urban environment. Absqrptlon at this level 1s of two 12 fe
residential and occupational. Basm_al_ly, thg control sub-s_vst;em ent
can be identified with the city administration and otheﬁ‘ en{ltp O);imei nt
agencies operating under national laws an(.l statutes. The gl yda I::ate
istration can ensure availability of relatively chegp an ! 2.}1eqrural
housing in quantities which could make the transition o . ?t' al
migrant either difficult or easy. Apart from housing, the activi 1;315 of
the city administration in providing reception centers as wc;e s
various amenities and services may be a vital factor 1;11.%ra ually
inducing a migrant to commit himself to the urban way of life. .
A major factor in this commitment is, of course, the securing of a

employment. In the city, there_ar.e numerous e_n}ploymelrllt ag_enmets
offering, at any one time, very limited opportunities f01l') the xtmgrzm}r: r
A pressing problem in the control sub-system 1s hmiv to bring olget ef
and make known these disparate, but sometimes 1¥npressw?i ists o
vacancies. In some urban commumnities, ’gh}s function ofIco xlon 1;
left entirely to the press and their advertising columns. In others,
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labor exchange is provided. The effectiveness with which these organi-
zations function can be crucial for the inflow of migrants. However,
once the migrant has secured an employment, a number of other
factors determine his final commitment. Among these are: the type of
job he secures, whether seasonal or permanent, the opportunity the
job offers for improvement in his skill and for advancement in his
status, the provisions available for security against the normal hazards
of industrial life, and his eventual retirement due to old age.

At both the village and the city level, the decision of the migrant to
move from or to move into the community sets in motion a series of
adjustments. With regard to the village community, the mechanism
for these adjustments should operate in such a way as to lead to an
increase in the per capita income of the community. At least theoreti-
cally, the loss of one of the productive units in the village should lead
to an increase of the productive capacity available to the remaining
units; otherwise such losses from the rural area would eventually lead
to a significant drop in agricultural production, to food shortage, and
to famine. That these do not occur in many places means that some
adjustments do take place to maintain aggregate productivity from
these areas. The Ardeners [1] in their study of the Hsu of the Came-
roons, for instance, point out that, in spite of the fact that as much as
40 per cent of the adult male population in the village was absent, food
production did not show any significant drop. Studies of other com-
munities in Africa have indicated similar observations [25]. However,
what is involved in the adjustment to rural-urban migration is more
than the minor arrangements by which the farmlands belonging to
seasonal or short-term migrants are tended in their absence by their
wives, their friends or other members of their families. What is in-
volved here are the ways and methods by which rural communities
permit migrants to renounce partially or wholly their rights to produc-
tive resources in the rural areas.

One of the major research frontiers in rural-urban migration studies
is the understanding of how this renunciation is accomplished. In
Africa, for instance, such renunciation must be seen against the back-
ground of a complex land tenure situation and the fact that sale of
land is regarded as basically a foreign concept. There is some evidence
that one of the implications of rural-urban migration is to encourage
a growing individualization of land-holding (with or without en-
closuring) and a disposition to treat land as a marketable commodity.
In the Eastern Region of Nigeria, for instance, rural-urban migration
has been leading to a new pattern of land distribution and ownership.
This is especially so in those areas not too far from the major urban
centers [23, 24]. It would appear, however, that initially it is the
usufruct (or right to beneficial usage) on the land and not ownership
that is regarded as negotiable. As a result, leasehold or annual rental
of agricultural land has become widespread in many parts of West
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Africa and serves as a means of re-allocating land which would other-
wise remain unutilized because its owners have migrated to the cities.
In some other cases, it is the right to exploit tree crops such as the
oil-palm, cocoa, or rubber that is exchanged for monetary considera-
tions either by outright payment or by share-cropping arrangement.
In all cases, the effect of the renunciation of the migrant’s claims on
land or other resources is to enable some members of the village
community to increase their net income by the expenditure of their
often under-utilized labor. The more complete the renunciation by
the migrant, the greater the acceptance of the idea of outright sale or
alienation of land. Renunciation, by providing increased capacity in
land or other resources, also encourages attempts at production for a
market, diversification of crop production on individual farms, and a
reduction in the subsistence sector of the village economy.

Sometimes, however, this process of adjustment is induced by
government and has the effect of widely stimulating migration from
the rural areas. This was in fact, what happened in Britain in the
18th and 19th centuries with the various Enclosure Acts. In Africa,
especially in East and Central Africa, the same process can be wit-
nessed today. Thus, in Rhodesia, the Native Land Husbandry Act
of 1951 individualized agricultural holdings and occasioned the loss
by many farmers of their right to cultivate former family land. This
disenfranchisement, as was only to be expected, gave rise to a flood of
migrants most of whom had no alternative but to become permanently
committed to wage employment and psychologically attuned to sur-
viving in an urban environment.

In the urban areas, the mechanism of adjustment is basically one of
incorporating the migrant into a new frame of reference more relevant
to his needs in the city. In this respect, a city can be described as an
assemblage of interacting interest groups. Part of the process of
becoming a member of such a community would thus be to identify
closely with one or more of these groups. The mechanism of incorpora-
tion in the urban areas, in contrast to the adjustment process in the
rural areas, has been the subject of a number of studies. In particular,
attention has been called to the role of ethnic unions and various
voluntary organizations such as the church, trade unions, occupational
associations, and recreation societies in helping the rural migrant to
adjust to his new environment [4, 15].

Finally, of the various elements of the system, there is the city qua
city, seen as part of an urban sub-system. What aspects of urban life
and activities are relevant for the understanding of rural-urban
migration? To answer this question, it is important to visualize the
city as comprising a hierarchy of specializations. In other words, a
city is a place where everyone is trying to sell specialized skill. The
more specialized the skill, the greater the demand for it, and hence the

higher the price it commands on the market. Within this conceptual
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framework, the illiterate, unsophisticated rural mi i
}lzfalongmg to the lowest level of the hierarch;u.rAl cﬁglrlzg)tr 11: tie:tn tl?:
1'gther 2 person moves up within the hierarchy, the greater his ecom-
mitment to the urbap way of life and the less the probability of his
re}\lr.eliflon to rural existence. This is one reason why the type of job
}v:fe g:ec (a;m I;lelgiloﬁlflri%gds:cures in 1ti}fle ?Il‘t}f can be so crucial to how s;on
C 0 urban hife. This is also one reas
Z(}uptnez, such as Rhodesia, which are anxious to ens?lzewf}?azht?}?:
1r'wan 'Olfs not becom(? an urban resident, pursue a discriminatory
11)70 t1cy Et regarfi to his acquistion of skill in urban employment
h etilasvﬂ asser pomte@ out, even in Rhodesia the propensity to retun;
o the lagq after migrating to the city decreases with the minim, 1
HSZ 1nttzle §klll of the migrant [18]. i
nother interesting aspect of this concept of the city is th
;)noblhty W1t:h1n t}.xe hlgrarchy of specializgtions is oft)(;n acc?)trxlll;?aﬁ;g
v ch;mges lp.reS{dentlal location within the city. This is no doubt
funct_lon of rising income, but it is also closely related to the length ?"
stay in t}}e city and the increasing commitment of a migrant to g er?d
the remaining part of his working life there. There have been nI:a
studles.of the residential pattern and varying length of stay of Hrlllsj
l,«irants In urban areas. Unfortunately, a good number of these studies
ave been con?erqed more with indicating the ethnic basis of thi
pattern than with investigating the dynamic factor of skill differentis
ation and status aflyancement which is operating to blur out the;
importanece of _ethn}clty. As a result, this rather crucial dimension of
rural-mban migration has tended to be neglected. Its investigati
sh%uld Bflilel(li some rather interesting results. son
ne fmal aspect of the examination of citi i
spemahzat}ons relates to the significance oi s(i;tfswfaf egzirt? zcahsytl?é
size of a city on the type of migrants attracted to it? Clearly, small
urban centers have fewer tiers of specializations and more res’tricted
emp]pymgnt opportunities than the larger ones. Yet competition f
positions in them may be less intense. Are certain t;rpes of migra ?
attrqcted to suc}} centers first and then able to “leap-frog” agflarllls
to bigger and bigger centers? What type of migrants woglrd makﬁ
Zliltri(zcst tf;)lzeth(i larger (tzli]ties? Does rural-urban migration into the larger
k p,ace In the manner of “a series of coneentric mi
Zontra:;:_tlons’ suggested by Asht.on [3] for Britain in the 18th ceg::ﬁ:;};
ofcc:or l‘1Ing to Ashtoq, the lfa,?ger industrial centers attracted a number
¢ workers an_d thel.r families who were living in the larger market
1owns on their perimeters. These towns in turn made good their
t(})ls(;seﬁ :;(l)lr: t:h; (s)l;lrrtzlllm?ng vill?gesilthe villages from the hamlets, and
hamlet; e farms. In this way, ther  di
continuity in th.e.pattern of life with whic{l, the n‘iigv::fltnvta:hlex‘fﬁl(iiali-
Are there conditions, for instance, the nature of the transportatioxi
network and development, which would make such a pattern of
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migration appropriate for Britain of the 18th century but not for
Africa in the 20th century? Or, does this pattern reflect stable human
reaction to a permanent spatial dislocation of existing networks of
social contacts?

The Energy Concept in Systems Analysis

A system comprises not only matter (the migrant, the institutions,
and the various organizations mentioned) but also energy. In the
physical sense, energy is simply the capacity of a given body to do
work. Tt can be expressed in a number of ways, but two forms of it
are relevant here. There is “potential energy” which is the body’s
power of doing work by virtue of stresses resulting from its relation
either with its environment or with other bodies. The second form is
“%kinetic energy” which is the capacity of a body to do work by virtue
of its own motion or activity.

In a theory of rural-urban migration, potential energy can be
likened to the stimuli acting on the rural individual to move. What is
the nature of these stimuli? As pointed out earlier, a number of studies
have tried to identify why people migrate and have come up with a
variety of answers generally subsumed under the push-and-pull
hypothesis. This suggests that people migrate from rural areas to the
cities because of one of two general causes: overpopulation and envi-
ronmental deterioration in the rural areas (the push factor) or the
allurement or attraction of the city (the pull factor or the so-called
“bright-light theory’”). The push factor, it is claimed, explains migra-
tions directed to earning extra income to pay the annual tax or to take
a new bride or to buy a few manufactured articles or to escape op-
pressive local mores. The pull factor, on the other hand, explains mi-
grations undertaken as a modern form of initiation ceremony to adult
status or as the basis for later receiving preferential admiration of
the village girls or as the product simply of an intense curiosity about
the city.

These explanations, to the extent that they have any theoretical
validity at all, are relevant only at the aggregate level. These are not-
withstanding the results from completed questionnaire surveys re-
quiring individuals to indicate the reason or reasons for their migrat-
ing into the city. But, as Richards [27] and Gulliver [9] stress, the
battery of questions usually asked of migrants hardly ever reveals
anything about why they moved. In Africa, the great number of tempo-
rary migrants to the cities on whom most studies have been concen-
trated, are involved in making no major decisions other than on the
length of time they can or have to be away from home. The reasons
for their migration are very often manifold and usually not easy to
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articulate in a few, simple sentences. What the questionnaire does, in
fac?, 15 to suggest to the migrant a set of equally plausible reaso’ns
bes1d.es .the obvious one of coming to earn extra income. ’

.Wlthm the systems framework, the explanation of why people

migrate must be in terms of differential individual responses to the
slzlmuh both from the environment and from within the system. It
dlﬂ'qrs frqm the pull-and-push hypothesis in putting the emphasis at
the individual level, not on why people migrate from particular areas
b}lt why any person from any village would want to migrate to the
city. The stimulus to migrate is related to the extent of the integration
of rural activities into the national economy, to the degree of aware-
ness of_ opportunities outside of the rural areas, and to the nature of
the social and economic expectations held by the rural population not
only for t?xemselves but also for their children. Indeed, the notion of
“expe(?tatlons” or “aspirations” is central to an understanding of the
ways in which the stimulus from the environment is transmitted to
individuals, and for that reason it is a erucial variable in the theory
of l:uré}l-urban migration. What determines the variation in the level
of individual expectations in rural areas and conditions individual
responses to the stimulus to migrate? Clearly, for a given cohort in
any rural area, one can, at least theoretically, conceive of individuals
who respond promptly to the stimulus and others who take a much
longer time to respond. One may in fact ask whether there is a thresh-
o'ld.below which the stimulus cannot be expected to act and an upper
limit beyond which its impact is no longer felt? How are these limits
defined—by age, wealth, natural alertness, or family position? In
shor?, two problems in the theory of rural-urban migration which still
require resolution concern the nature and significance of rural ex-
pectations and their relation to the differential effectiveness of the
stimulus to migrate.

Once an individual has been successfully dislodged from the rural
area, we can assume that he is translating his “potential energy” into
its “kinetic form.” The major issues concern not only the act of mov-
ing but also the cost, the distance, and the direction of movement
These .three variables clearly determine the crisscross channels of
migration as well as their destinations. Again, as already indicated
this aspect of migration studies has received considerable theoreticai
a,ttentlox}. Starting with Ravenstein’s laws of migration [26] which try
to establish the relation between distance and the propensity to move
phere have been various attempts to seek understanding through usj
ing the gravity model [8, 28], and the intervening opportunities model
[29]. There have also been other studies which have tried to under-
s};ax[lzdslthe pattern of migration channels through probabilistic mod-
els [13].

As soon as a migrant has moved from the rural to the urban area,
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his role in the system is greatly amplified. Basic to an understanding
of this amplified role is the concept of “‘information,” a central notion
in the theory of communications. Information can be defined simply
as bits of messages in a system which lead to a particular set of ac-
tions. Thus, one can easily assume that the first migrant from a village
to a city would soon start to transmit back to the village information
about his reception and progress in the city. Ignoring for the moment
the question of “information content,” it can be shown that the level
of information ean be measured in terms of decisions [30]. A particular
set of decisions can be compared with the random choice from a uni-
verse of equally probable decisions. Its deviation from the latter be-
comes a measure of the level of information. It also represents a state-
ment of the level of order or organization existing within the system.
Information is thus a crucial feature of the operation of a system since
it determines at any point of time the state of organization of the
system.

Of equal importance is the notion of “feedback’ which has been the
focus of the field of Cybernetics. This can be explained quite simply
in terms of stimulus-response behavior. A stimulus affects a receptor
which communicates this message to some controlling apparatus and
from this to an effector which gives the response. In feedback, the
effector’s activity is monitored back to the receptor with the result
that the system’s behavior is in some way modified by the informa-
tion. The feedback process can have one of two effects. It can further
amplify the deviation (in this case by stimulating further migration),
or it may counteract the deviation by encouraging a return to the
initial situation. Deviation-amplifying feedbacks are regarded as
positive; deviation-counteracting feedbacks as negative.

The notion of a “‘most probable or random state” is one that needs
further clarification. Imagine a situation in which migrants from a
village are lost to their communities as soon as they move out and
send back no information on their reactions to the cities to which they
moved. Later migrants then, not knowing where the first set of mi-
grants went to might choose any city in the system, almost in a
random manner. Over time, the distribution of migrants from in-
dividual villages may come to approximate a situation in which the
number of migrants from any village to a city is proportional to the
size of that city. This is the most probable state in which no order or
organization is evident in the system. Conceptually, it can be seen as
a state of maximum disorder, or a state of maximum ‘“entropy.”

Yet, the general experience is that migrants are never lost in this
sense to their village or origin but continue to send back information.
If the information from a particular city dwells at length on the nega-
tive side of urban life, on the difficulties of getting jobs, of finding a
place to live, and on the general hostility of people, the effect of this
negative feedback will slow down further migration from the village
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to this .city. By contrast, favorable or positive feedback will encourage
migration and will produce situations of almost organized migratory
ﬂo.ws from pf.xrticular villages to particular cities. In other words, the
existence of information in the system encourages greater devie;tion
from the “most probable or random state.” It implies a decrease in
the level of entropy (or disorder) or an increase in negative entropy
(n'egenpropy).. The result is greater differentiation in the pattern of
migration which _reﬂects some form of organization. Thus, experience
of rur.al-urban migration in many parts of the world emphasizes this
organgd nature of the moves. In many North African cities, for in-
stance, it is not uncommon for an entire district or craft occilpation
In a city to be dominated by permanent migrants from one or two
villages [6, 17]. Furthermore, this element of “‘organization” resulting
from the operation of feedback in the system underlies the varying
rate of population growth among cities.

A major area, of research into rural-urban migration thus concerns
t'he flow of information between the urban and the rural areas Con-
s1derab'le work on this question has been undertaken in Eurol;e and
the United States and some of the results are of great interest. Hager-
strand, for instance, insists that we must distinguish between “active”
and “pa.sswg” migrants [10]. The former are those who seek out suita-
ble destinations which, in their eyes, guarantee future prosperity; the
latter are t_hose who follow impulses (feedbacks) emanating from’per-
sons of their acquaintance, primarily those who had made “fortunate”
moves. Qne u_nplication of this distinction is that in a theory of rural-
urbal} migration, the crucial moves which we need to understand and
explaym are those of the active migrants. In the aggregate, these moves
are .hkely to be complex and not easily explained in terms of a few
choice variables.

A nqmber of other studies have concentrated on the measurement
of thg information field of a potential migrant as a means of under-
st‘al.ldlng.the general pattern of his behavior in space [16 22]. In-
d1V1du_al information fields may be aggregated to produce co’mmunity
Ir;ttaan u:fotrmaticgl ﬁekis, and these have been used in studies which
attempt to predict the volum i
o P e and pattern of migratory move-

Relation Between a System and its Environment

$ystex.ns can be classified into three categories depending on the re-
lationship they maintain with their environment; first, the isolated
syst.ems which exchange neither “matter” nor “energy’ with their
environment; second, the closed systems which exchange ‘“‘energy”’
but not “matter”; third, the open systems which exchange both “en-
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ergy”’ and ‘“‘matter.” The distinction between the categories, however,
is largely one of scale and depends on which elements are regarded as
belonging to the system and which to the environment. Thus, if the
seale was to be reduced significantly, an open system could become an

isolated system.

Given the system in Figure 1, 1t can be seen that rural-urban migra-
tion is an open system involving not only an exchange of energy but
also of matter (in this case, persons) with the environment. The per-
sons concerned would be defined as all those, who having migrated
into cities, have become involved in making local decisions or formu-
lating national policies and legislations on economic and other matters
which do affect the volume, character, and pattern of migration. The
energy exchange has to do with the increasing economic activities
resulting from rural-urban migration and affecting the overall eco-
nomic and social conditions of the country.

One major implication of viewing rural-urban migration as an open
system is the fact that it enables us to explore the prineiple of equi-
finality in so far as it applies to this phenomenon. This principle
emphasizes that the state of a system at any given time is not deter-
mined so much by initial conditions as by the nature of the process,
or the system parameters. In consequence, the same results may spring

from different origins or, conversely, different results may be pro-
duced by the same “causes.” In either case, it is the nature of the
process which is determinate, since open systems are basically inde-
pendent of their initial conditions. This principle is of considerable
importance in studying rural-urban migration in different parts of the
world since there has been a tendency to regard this movement in
countries such as in Africa and Asia as a special kind different from
elsewhere in the world. There is, of course, no doubt that initial condi-
tions in Africa today are vastly different from what they were in coun-
tries such as Britain and the United States at the times of the massive
migrations there of people from the rural areas into the cities. But,
according to the principle of equifinality, as long as we keep in mind
the particular system’s parameters, an understanding of the migration
process as it affected and continues to affect those developed countries
may throw considerable light on what is currently happening in many

parts of the underdeveloped world.

Growth Processes in the System

From what has been said so far, it must be assumed that one of the
concomitants of the continued interaction between the system and its
environment will be the phenomenon of growth in the system. This
will be indicated by, among other things, a rise in the volume of mi-
gration from the rural to the urban areas. Within a system framework,

this phenomenon involves more than a simple growth or increase in

Akin L. Mabogunje 15
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Sty f
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Conclusion
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b
human occupance of the earth’s surface.
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Gary R. Gales and Morteza Anvari

A Water Balance Control-Theoretic Model for Regional
Management™®

Regional management of resources generally is practiced on a hel-
ter-skelter basis beeause of the complexity of the problem facing the
decision-maker. In response to the need for improved management
methodology for politically-bounded regions such as provinces and
states, we have outlined a control-theoretic model for minimizing the
cost of making desired hydrologic changes. We are more interested in
the managerial problem faced by a governmental organization with
jurisdiction within a regional boundary than either river basin system
design on the one hand, or projeet evaluation on the other. We assume
that these tools also will be used by decision-makers, but perhaps at
other levels of government.

Framework Requirements

A province is as likely to be concerned with cost-effectiveness of
various possible regulatory operations as with location and size of
engineering projects. Because the institutional framework under which
water is allocated is subject to continual review by legislative and
governmental executive bodies, some procedure should be available
for estimating the impaet of various managerial possibilities for eop-
ing with local needs. Non-structural alternatives, such as marginal-
cost pricing and restrictions on use or abuse, can be substituted for
river diversions and large-scale public works projects in many cases;
but great difficulty is experienced in taking into account the com-
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